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Abstract001

Large language models (LLMs) have achieved002
significant performance progress in various nat-003
ural language processing applications. How-004
ever, LLMs still struggle to meet the strict005
requirements for accuracy and reliability in006
the medical field and face many challenges007
in clinical applications. Existing clinical di-008
agnostic evaluation benchmarks for evaluat-009
ing medical agents powered by LLMs have010
severe limitations. To address these limita-011
tions, we introduce ClinicalLab, a comprehen-012
sive clinical diagnosis agent alignment suite.013
ClinicalLab includes ClinicalBench, an end-014
to-end multi-departmental clinical diagnostic015
evaluation benchmark for evaluating medical016
agents and LLMs. ClinicalBench is based017
on real cases that cover 24 departments and018
150 diseases. ClinicalLab also includes four019
novel metrics (ClinicalMetrics) for evaluat-020
ing the effectiveness of LLMs in clinical di-021
agnostic tasks. We evaluate 17 general and022
medical-domain LLMs and find that their per-023
formance varies significantly across different024
departments. Based on these findings, in Clini-025
calLab, we propose ClinicalAgent, an end-to-026
end clinical agent that aligns with real-world027
clinical diagnostic practices. We systematically028
investigate the performance and applicable sce-029
narios of variants of ClinicalAgent on Clinical-030
Bench. Our findings demonstrate the impor-031
tance of aligning with modern medical prac-032
tices in designing medical agents.033

1 Introduction034

Large Language Models (LLMs) have demon-035

strated exceptional capabilities across a036

wide variety of natural language processing037

tasks (Hendrycks et al., 2021; Cobbe et al., 2021;038

Song et al., 2024). Recent studies attempt to apply039

LLMs to the medical field (Singhal et al., 2023),040

aiming to improve the efficiency of healthcare041

systems through early disease diagnosis and042

timely health management, thereby reducing the 043

workload of medical professionals. However, 044

the high sensitivity of the medical field and the 045

strict requirements for accuracy and reliability in 046

clinical decision-making pose great challenges 047

to LLMs. Recent studies find that LLMs are 048

prone to producing hallucinations in medical 049

diagnoses (Singhal et al., 2022; Bubeck et al., 050

2023), and such erroneous diagnoses could harm 051

the physical and psychological health of patients 052

and also potentially lead to serious medical 053

negligence. How to effectively, reliably, and 054

comprehensively evaluate the true capabilities of 055

LLMs and the accuracy of their diagnostic results, 056

as well as reveal their limitations to avoid potential 057

misdiagnosis, remains an unresolved problem. 058

Recent studies find that existing benchmarks can- 059

not effectively evaluate the medical capabilities of 060

LLMs (Zhou et al., 2023; Wu et al., 2024). (1) 061

Firstly, existing benchmarks are often based on 062

data collected from online consultation platforms 063

or medical textbooks (Wang et al., 2023), which 064

could easily be included in the training data of 065

LLMs, that is, leading to data leakage or con- 066

tamination and thus biasing the performance eval- 067

uation of LLMs. (2) Secondly, the departmental 068

setup in modern medicine is designed to address 069

the complex medical needs of different structures 070

and functions of human organs. The specific skills 071

and treatment methods vary significantly across 072

different departments. However, existing evalu- 073

ation benchmarks overlook the characteristics of 074

multi-departmental and highly specialized na- 075

ture of modern medicine, hence they are insuffi- 076

cient in capturing performance differences across 077

departments. (3) Thirdly, existing evaluation meth- 078

ods typically confine themselves to multiple-choice 079

questions (Jin et al., 2020a; Pal et al., 2022; Zhu 080

et al., 2019), which does not align with real-world 081

clinical diagnostic scenarios. In actual medical en- 082

vironments, patients seek medical services because 083
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Figure 1: The workflow diagram of ClinicalAgent. ClinicalAgent covers the entire process starting from the
moment a patient enters the clinic and ending when the patient is discharged, which includes six key steps: 1)
department guide; 2) preliminary consultation; 3) laboratory examination; 4) imageological examination; 5) final
consultation; 6) medical treatment.

they are uncertain about their health conditions,084

rather than knowing the possible disease options085

and then seeking a doctor’s judgment. Besides, re-086

cent study (Zheng et al., 2023a) has demonstrated087

that using multiple-choice questions to evaluate088

LLMs is not robust and introduces significant089

biases. (4) Last but not least, there is currently090

no evaluation method that can comprehensively091

and reliably evaluate the end-to-end practicality092

of LLMs in the entire clinical diagnosis process,093

which starts from the moment a patient enters the094

clinic and ends when the patient is discharged. This095

issue will, in turn, limit the design and evaluation096

of practical medical agents powered by LLMs and097

harm the exploitation of the full potential of LLMs.098

To address these limitations, we introduce Clini-099

calBench, an end-to-end multi-departmental clini-100

cal diagnostic evaluation benchmark for effectively101

and comprehensively evaluating the clinical di-102

agnostic capabilities of LLMs. ClinicalBench is103

based on real cases that cover 24 departments and104

150 diseases. ClinicalBench consists of 8 clinical105

diagnostic tasks. We ensure that ClinicalBench106

does not have data leakage. We evaluate the clini-107

cal diagnostic capabilities of LLMs in two dimen-108

sions. The task dimension measures the perfor-109

mance of each model in different tasks, while the110

department dimension evaluates the performance111

difference of each model across various medical112

specialties. Additionally, we propose four novel113

metrics (ClinicalMetrics) to precisely measure the114

effectiveness of LLMs in department guide and115

their clinical diagnostic capabilities. We evaluate116

17 mainstream LLMs on ClinicalBench. The eval-117

uation results reveal their performance in different118

departmental scenarios, reflecting their strengths119

and weaknesses in simulating human medical prac-120

tice. We find that different LLMs typically excel121

in different departmental areas, and no single122

LLM can perform excellently well in all depart- 123

mental domains. This behavior conforms to the 124

needs of modern medical specialization. 125

Inspired by the findings, we propose ClinicalA- 126

gent, a novel clinical diagnostic agent that dynam- 127

ically allocates the K most relevant departments 128

and assigns N clinicians from each department 129

for a collaborative consultation based on the pa- 130

tient’s chief complaint. Leveraging flexible depart- 131

ment scheduling and clinician allocation strategies, 132

ClinicalAgent delivers a unified diagnostic result. 133

Figure 1 depicts the workflow of ClinicalAgent. 134

Experiments show that ClinicalAgent outperforms 135

top-performing LLMs in clinical diagnostic perfor- 136

mance, demonstrating the importance of aligning 137

with modern medical practice for advancing agen- 138

tic medical systems. We release ClinicalLab, a 139

comprehensive clinical diagnosis agent alignment 140

suite, including ClinicalBench, ClinicalMetrics, 141

and ClinicalAgent, to promote development of clin- 142

ical diagnostic agents. Our contributions can be 143

summarized as follows: 144

• ClinicalBench: We establish the first real- 145

case-based, data-leakage-free, end-to-end multi- 146

departmental benchmark for evaluating the clini- 147

cal diagnostic capabilities of LLMs. This bench- 148

mark covers most departments (totalling 24) and 149

most varieties of diseases (totalling 150). 150

• ClinicalMetrics: We introduce four novel met- 151

rics to evaluate the practicality and effectiveness 152

of the results generated by LLMs in real clinical 153

scenarios. 154

• ClinicalAgent: We propose a clinical diagnos- 155

tic agent tailored for modern medical settings. 156

It surpasses competitive LLMs in the Clinical- 157

Bench evaluation and provides comprehensive 158

validation and analysis of its practicality. 159
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Table 1: Comparison between existing benchmarks and datasets for evaluating LLMs in the medical field.

Benchmark #Samples Multi-Departmental End-to-End Language Task Type Data Source

CMB-Exam 280,839 ✓ (Human-annotated) × Chinese Multi-Choice QA Public (Examinations)
CMB-Clin 74 × × Chinese Generative QA Public (Textbooks)
CMExam 68,119 ✓ (GPT4-annotated) × Chinese Multi-Choice QA Public (Examinations)
MedBench 1,025 × × Chinese Multi-Choice QA Public (Examinations) & Private (Real medical records)

MMedBench 1,136 ✓ (GPT4-annotated) × Six Languages Multi-Choice QA Public (Examinations & Websites)
MedQA (USMLE-style part) 1,273 × × English Multi-Choice QA Public (Examinations)

PubMedQA 500 × × English Multi-Choice QA Public (Websites)
MMLU (Six medical subtasks) 1,089 × × English Multi-Choice QA Public (Examinations)

HealthSearchQA 3,173 × × English Multi-Choice QA Public (Websites)

ClinicalBench (Ours) 1,500 ✓ (Collected from various departments) ✓ Chinese & English Generative QA Private (Real medical records)

2 Related Work160

2.1 Existing Medical Benchmarks161

The Chinese Medical Benchmark (Wang et al.,162

2023) consists of CMB-Exam and CMB-Clin, with163

data collected from various public examination164

databases and multiple-choice questions from text-165

books. MedBench (Cai et al., 2024a) also in-166

cludes multiple-choice questions from the Chi-167

nese mainland medical licensing examination and168

1,025 QA pairs based on electronic medical records.169

MMedBench (Qiu et al., 2024) is a multilingual170

medical evaluation benchmark covering six lan-171

guages, with data sourced from medical textbooks172

and open-source medical websites in different lan-173

guages. Different from our method of collecting174

real cases from different departments, MMedBench175

and CMExam (Liu et al., 2023) utilize GPT-4 to176

categorize each question according to a pre-defined177

list of departments. However, according to the178

experimental results shown in Table 3, GPT-4 ex-179

hibits significant errors in departmental classifi-180

cation. MedQA (Jin et al., 2020b) consists of181

multiple-choice questions collected from profes-182

sional medical board examinations. Its USMLE-183

style English subset offers four possible answer184

options for each question and is widely used to185

evaluate the performance of LLMs in the medi-186

cal domain. PubMedQA (Jin et al., 2019) is a187

biomedical QA dataset collected from the PubMed188

website, where questions need to be answered with189

Yes/No/Maybe. MMLU (Hendrycks et al., 2021)190

is a benchmark covering 57 tasks across multiple191

domains, recent work (Singhal et al., 2022) extracts192

6 medicine-related tasks from MMLU to evaluate193

the medical capabilities of LLMs. Furthermore,194

HealthSearchQA (Singhal et al., 2022) is a dataset195

based on medical conditions and related symptoms196

frequently searched by users on search engines.197

Table 1 compares statistics of existing bench-198

marks and datasets for evaluating LLMs in the med-199

ical field and our ClinicalBench, including the num-200

ber of samples, task types, language coverage, and201

data sources. In summary, the main shortcomings 202

of existing evaluation benchmarks include: (1) lack 203

of end-to-end and evenly distributed departmen- 204

tal coverage to prevent evaluation bias; (2) data 205

sources often come from easily accessible online 206

consultation platforms, medical textbooks, and pro- 207

fessional examinations, which poses high risks 208

of data leakage; (3) existing benchmarks primar- 209

ily evaluate medical knowledge through multiple- 210

choice questions, which not only differ signifi- 211

cantly from real-world diagnostic scenarios but 212

also lack robustness. 213

2.2 Existing Agents for Medical Applications 214

Recent works attempt to solve medical and health- 215

care issues through paradigms of dividing tasks 216

and collaboration among multiple agents. MedA- 217

gent (Tang et al., 2023) is the first multi-agent 218

framework in the medical field that improves the 219

accuracy of solving medical multiple-choice ques- 220

tions by allowing the same LLM to play differ- 221

ent roles in multi-round collaborative dialogues. 222

However, the design of MedAgent still relies on 223

the multiple-choice question format, which dif- 224

fers significantly from the diagnostic process in 225

the real world. MDAgents (Kim et al., 2024) is a 226

multi-agent framework that employs an adaptive 227

decision-making mechanism, addressing medical 228

multiple-choice questions through multiple stages 229

of checking problem complexity, dynamically re- 230

cruiting experts, reasoning, and decision-making. 231

Meanwhile, Agent Hospital (Li et al., 2024) im- 232

proves diagnostic accuracy by simulating nearly 233

all medical processes within a hospital and trains 234

doctor agents through doctor-patient interaction 235

simulations. However, due to the lack of a com- 236

prehensive dataset covering the entire medical pro- 237

cess, currently its effectiveness is only validated on 238

the MedQA multiple-choice dataset. In summary, 239

existing medical agents suffer from severe lim- 240

itations and constraints in designs and evalua- 241

tions due to the lack of benchmarks and datasets 242

based on real diagnostic processes. 243
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Figure 2: Departments and distribution of case samples
in ClinicalBench.

3 ClinicalBench: An End-to-End,244

Real-Case-based, Data-Leakage-Free245

Benchmark for Multi-Department246

Clinical Diagnostic Evaluation247

In this section, we provide a detailed description248

and analysis of the ClinicalBench benchmark, in-249

cluding statistical overviews of the relevant datasets250

(Section 3.1), and descriptions of the 8 medical251

tasks (Section 3.2). Additionally, we provide de-252

tailed information on the data sources, licensing,253

and the data collection and quality control pro-254

cesses in the Appendix A.1255

3.1 Data Statistics256

ClinicalBench is a fine-grained evaluation bench-257

mark based on chain-of-thought reasoning, specifi-258

cally designed for multi-departmental clinical diag-259

nosis, covering 24 departments such as pediatrics,260

orthopedics, and neurosurgery. Figure 2 presents261

detailed information about the various departments262

covered by ClinicalBench. It involves 150 differ-263

ent diseases, each comprising 10 specific cases,264

totaling 1500 samples, with an average of about265

1000 tokens per case1. Table 1 provides relevant266

information about ClinicalBench. To the best of267

our knowledge, ClinicalBench is the most com-268

prehensive clinical diagnostics evaluation bench-269

mark to date, covering the widest range of de-270

partments and diseases.271

Each case E in ClinicalBench contains detailed272

clinical data, such as the patient’s gender, age3,273

chief complaint CC, medical history MH, physical274

examination PE . Additionally, the cases include275

1All samples are originally in Chinese and translated into
English using GPT-4 for reading and usage.

2The ranking of each department is determined based on
the Avg. Score metric described in Table 2.

3Gender and age are crucial factors in clinical diagnosis,
and with PII and other sensitive information removed, they
alone are typically not considered PII. Therefore, we decide
to retain these two information.
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Figure 3: Ranking of different LLMs across depart-
ments, with the x-axis representing department abbre-
viations (abbreviations correspond to Figure 2) and the
y-axis representing the models.2

various medical imaging reports IR, such as X- 276

rays, computed tomography (CT) scans, magnetic 277

resonance imaging (MRI), and ultrasound exam- 278

inations, as well as biochemical, immunological, 279

microbiological, and pathological laboratory exam- 280

ination reports LR from biological samples such 281

as blood, urine, and cerebrospinal fluid. The pre- 282

liminary diagnosis, diagnostic basis, differential 283

diagnosis, and treatment plans provided by doctors 284

from each department collectively support a range 285

of end-to-end clinical decision-making processes. 286

A complete data example is provided in Table 5-9. 287

3.2 Task Overview 288

ClinicalBench systematically evaluates the end-to- 289

end practicality of LLMs in clinical diagnosis by 290

simulating the complete patient visit process, from 291

the patient’s entry into the hospital to their dis- 292

charge. We divide the entire process into 8 specific 293

tasks, covering various stages from preliminary 294

reception to final diagnosis and treatment plan for- 295

mulation. These tasks are categorized into three 296

main functional groups: department guide, clini- 297

cal diagnosis, and imaging diagnosis. 298

3.2.1 Department Guide (Multi-Choice QA 299

with 24 options) 300

When patients first enter the hospital, guiding them 301

to the correct department for further consultation, 302

examination and treatment is crucial for provid- 303

ing targeted medical services. The Department 304

Guide (DG) task requires the model to choose the 305

most reasonable department from a given set of 24 306

departments based on a CC, i.e., DP = DG(CC), 307

where DP denotes the selected department. This 308

task evaluates the decision-making accuracy, and 309

instruction-following capability of LLMs in real- 310

world medical scenarios. 311
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3.2.2 Clinical Diagnosis (Generative QA)312

The Clinical Diagnosis task evaluates the LLM’s313

clinical diagnostic capabilities in real cases and its314

analysis and interpretation abilities. Clinical Diag-315

nosis includes 6 sub-tasks, each designed according316

to the standard diagnostic process recommended317

by the Chinese official record (NHC, 2022) and318

using the chain-of-thought pattern. The 6 sub-tasks319

are defined as follows.320

Preliminary Diagnosis (PD): The model generates321

a list of possible diseases P based on CC, MH, and322

PE , i.e., P = PD(CC,MH,PE). This task pri-323

marily evaluates the model’s information synthesis324

and reasoning abilities.325

Diagnostic Basis (DB): The model needs to pro-326

vide supportive medical evidence B for each pos-327

sible disease in P , i.e., B = DB(E ,P). This task328

mainly evaluates the model’s evidence extraction329

ability and helps mitigate hallucinations.330

Differential Diagnosis (DD): After considering B,331

the model should perform a differential analysis D332

to exclude other diseases that have different causes333

but similar manifestations, i.e., D = DD(E ,P,B).334

This task primarily evaluates the model’s abilities335

in analytical comparison and decision-making.336

Final Diagnosis (FD): Integrating all information,337

the model needs to determine the final diagnosis F ,338

i.e., F = FD(E ,P,B,D). This task mainly evalu-339

ates the model’s comprehensive judgment ability340

and the accuracy of clinical diagnosis.341

Principle of Treatment (PT): The model deter-342

mines the treatment principles and guidelines G343

for F , i.e., G = PT(F). This task primarily evalu-344

ates the model’s memorization of medical standard345

operating procedures and knowledge points.346

Treatment Plan (TP): The model formulates spe-347

cific treatment steps and plans T for the given case348

E , including medication, surgical intervention, and349

physical therapy, i.e., T = TP(E ,P,B,D,F ,G).350

This task mainly evaluates the model’s abilities in351

knowledge application and strategic planning.352

3.2.3 Imaging Diagnosis (Generative QA)353

The Imaging Diagnosis (ID) task requires LLMs354

to understand detailed textual reports of medical355

images, identify key features of lesions, such as tu-356

mors, inflammation, or other pathological changes,357

and provide imaging diagnosis results IDR, i.e.,358

IDR = ID(IR). This task evaluates the LLM’s359

ability to analyze and interpret medical imaging360

reports for diagnostic support.361

4 Experiments of LLMs on ClinicalBench 362

4.1 Models 363

To comprehensively analyze strengths and weak- 364

nesses of a broad selection of competitive LLMs 365

on different tasks and departments in Clini- 366

calBench, we evaluate 11 general LLMs, in- 367

cluding GPT-4 (OpenAI, 2023), GPT-3.5 (Ope- 368

nAI, 2023), Gemini-Pro-1.0 (Gemini, 2023), 369

InternLM2-20B-Chat (Cai et al., 2024b), Yi-34B- 370

Chat (Young et al., 2024), Qwen-72B-Chat (Bai 371

et al., 2023), Baichuan2-13B-Chat (Yang et al., 372

2023), Claude3 (Anthropic, 2024), ChatGLM3- 373

6B (Du et al., 2021), BlueLM-7B-Chat (Team, 374

2023), and Spark-3 (Iflytek Co., 2024). We also 375

evaluate 6 Chinese medical LLMs, including 376

HuatuoGPT2-34B (Chen et al., 2023a), WiNGPT2- 377

14B-Chat (Research, 2024), PULSE-20B (Zhang 378

et al., 2023), Taiyi-LLM (Luo et al., 2023), DISC- 379

MedLLM(Bao et al., 2023), and BianQue-2 (Chen 380

et al., 2023b). To ensure the reproducibility of 381

the experiments, we use greedy decoding for each 382

LLM (set the temperature parameter to 0 or set the 383

do_sample parameter to False). The experimental 384

evaluation is completed through API calls and 8 385

NVIDIA A6000 GPUs. 386

4.2 LLMs occasionally 387

hallucinate(ClinicalMetrics) 388

We propose four novel metrics to precisely mea- 389

sure the effectiveness of LLMs in department guide 390

and their clinical diagnostic capabilities, as follows. 391

Additionally, we use metrics such as accuracy, 392

BLEU (Papineni et al., 2002), ROUGE (Lin and 393

Hovy, 2003), and BertScore (Zhang et al., 2020) to 394

evaluate the experimental results. For more details 395

and the handling of medical synonyms, please 396

refer to Appendix A.3. See Appendix A.3 for 397

details. 398

Department Win Rate (DWR) measures the rel- 399

ative performance of LLMs in clinical diagnosis 400

across different medical departments. 401

Department Instruction Following Rate (DIFR) 402

measures the degree to which LLMs follow task in- 403

structions when generating the quantity and names 404

of ranked departments. It is the average of two 405

sub-metrics: DIFR-Q and DIFR-N. 406

Comprehensive Diagnostic Rate (CDR) mea- 407

sures the accuracy of LLMs in simultaneously pre- 408

dicting correct department guide and disease diag- 409

nosis. 410
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Acceptability measures the comprehensive per-411

formance of LLMs in terms of prediction accu-412

racy in department guide and disease diagnosis413

tasks, as well as the language quality of other414

generated diagnostic content, reflecting the over-415

all effectiveness of the LLM in handling complex416

clinical situations.417

4.3 Results & Analysis418

Table 2 shows the performance of 17 LLMs on Clin-419

icalBench. Note that all experiments in this work420

are conducted on the original Chinese samples of421

ClinicalBench4.422

Performance on each task. On the department423

guide task, InternLM2 performs the best in guiding424

patients to the correct department (Accuracy). We425

find LLMs occasionally hallucinate and incorrectly426

guide patients to non-existent departments. Yi-Chat427

excels at following instructions, generating depart-428

ment names with high accuracy and minimal hal-429

lucinations. Among clinical diagnosis sub-tasks,430

InternLM2 leads in the PD task, demonstrating a431

strong ability to identify possible diseases based on432

initial symptoms. Gemini-Pro performs the best in433

the DB task, effectively extracting supportive medi-434

cal evidence and exhibiting good reliability in clin-435

ical settings. Yi-Chat performs the best in the DD436

task, effectively eliminating interference from sim-437

ilar conditions with fewer hallucinations. GPT-4438

excels in the FD task, demonstrating superior judg-439

ment and diagnostic accuracy. Claude3 leads in the440

PT and TP tasks, showcasing its deep understand-441

ing and application of basic medical knowledge.442

On the imaging diagnosis task, WiNGPT2 is sig-443

nificantly ahead all other models, indicating strong444

capabilities in analyzing medical imaging reports445

and utilizing medical equipment information.446

Overall Performance. InternLM2 achieves the top447

DWR of 14.91 and Avg. 51.98, indicating its su-448

periority over other models across multiple depart-449

ments with balanced performance. We hypothesize450

that the diverse pre-training data, thorough data451

filtering methods, and careful executions of pre-452

training, supervised fine-tuning, and alignments453

through a novel reinforcement learning (Cai et al.,454

2024b) may have contributed to the superior perfor-455

mance of InternLM2. GPT-4 performs the best in456

simultaneously predicting the correct department457

and disease diagnosis (CDR), showing its ability to458

4Due to high costs, we are unable to conduct these repeti-
tive experiments, but we provide code to support the evaluation
using the English version of ClinicalBench.

complete 33.27% of end-to-end medical consulta- 459

tions. Moreover, GPT-4 demonstrates the effective- 460

ness of its content quality and accuracy with a top 461

acceptability score of 11.37. 462

Overall Findings

From the task dimension, we observe that ex-
isting LLMs are not yet fully capable of han-
dling end-to-end clinical diagnosis tasks. In-
terestingly, we find that the clinical diagnostic
capabilities of general LLMs are better than
those of the specialized medical LLMs; hence,
how to improve specialized models with medi-
cal data remains an open challenge.
From the department dimension, Figure 3
shows the rankings of different models across
various departments, demonstrating that no sin-
gle LLM excels in all departmental domains.
This finding aligns well with the reality of hu-
man medical experts, where no single expert
can master all departmental domains.

5 ClinicalAgent: An End-to-End Clinical 463

Agent Aligned with Real-World 464

Multi-Departmental Clinical Diagnostic 465

Practices 466

5.1 ClinicalAgent: Methodology 467

Our findings in Section 4.3, shows obvious perfor- 468

mance deficiencies when requiring a single model 469

to play different departmental roles in highly spe- 470

cialized medical scenarios. We believe that setting 471

specific agents for different departments, i.e., the 472

agent for each department is powered by the LLM 473

that performs best in the specific domain, aligns bet- 474

ter with the real-world practices of human medical 475

experts. Therefore, we propose ClinicalAgent, an 476

End-to-End Clinical Agent Aligned with Real- 477

World Multi-Departmental Clinical Diagnostic 478

Practices, with its diagnostic process shown in 479

Figure 1. ClinicalAgent operates in 6 stages, as 480

follows. Details of the stages and the workflow 481

algorithm can be found in Appendix A.4. 482

Departmental Guide: The patient PA presents a 483

chief complaint CC to the patient navigator agent 484

PN . Based on CC and the prior knowledge PK 485

of LLM rankings obtained in Table 2, agent PN 486

arranges N clinicians from the K most relevant 487

departments in the consultation room to prepare a 488

preliminary consultation for PA. The purpose of 489
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Table 2: Performance of LLMs across 8 medical tasks in ClinicalBench. The PD and FD tasks are evaluated based
on Accuracy, while other Clinical Diagnosis subtasks are evaluated using the average of of BLEU, ROUGE, and
BertScore scores. For an LLM, we compute the average (Avg.) score over all the 9 scores under the 8 tasks as its
overall performance on ClinicalBench.

Model
Department Guide Clinical Diagnosis Imaging Overall

Acc DIFR PD DB DD FD PT TP Diagnosis DWR CDR Acceptability Avg.

InternLM2-20B-Chat 64.47 97.18 78.20 46.22 30.98 51.13 33.05 30.75 35.88 14.91 31.40 11.11 51.98
Gemini-Pro 62.07 94.45 69.13 50.59 31.26 50.00 32.54 29.29 36.35 14.48 30.13 10.85 50.63
Yi-34B-Chat 58.80 98.08 72.60 47.41 31.74 48.33 32.86 28.62 36.34 14.30 26.13 9.25 50.53
GPT-4 61.47 87.02 71.47 40.94 30.69 54.20 32.52 29.10 37.61 12.70 33.27 11.37 49.45
Qwen-72B-Chat 63.67 85.35 73.33 39.72 30.05 53.33 31.39 29.46 34.00 11.96 33.07 10.89 48.92
HuatuoGPT2-34B 59.20 97.37 70.60 42.58 26.35 47.67 32.20 29.44 30.40 10.17 27.13 8.73 48.42
Baichuan2-13B-Chat 53.73 87.43 74.00 43.96 28.10 44.80 31.53 30.19 36.91 10.96 21.53 7.35 47.85
Claude3 58.93 92.47 62.93 33.76 26.32 49.93 34.12 31.25 35.26 9.30 27.27 8.76 47.22
GPT-3.5 56.80 89.50 57.27 38.66 28.24 47.13 29.12 30.78 37.78 9.96 24.27 7.99 46.14
ChatGLM3-6B 46.40 95.88 58.00 42.51 27.83 38.40 31.78 30.88 35.02 9.96 15.93 5.35 45.19
WiNGPT2-14B-Chat 42.13 79.15 57.33 43.74 24.61 46.87 27.86 25.74 41.39 8.57 16.53 5.40 43.20
PULSE-20B 54.93 50.08 49.20 37.89 26.71 41.53 31.15 30.34 37.07 9.00 20.87 6.81 39.88
BlueLM-7B-Chat 45.33 82.13 44.67 35.24 18.78 36.00 28.84 26.72 34.40 6.26 16.73 4.82 39.12
Spark-3 34.87 95.7 60.53 36.88 24.44 35.07 9.77 8.37 31.63 4.17 11.80 2.62 37.47
Taiyi-LLM 44.00 97.07 16.87 17.43 10.79 18.27 12.17 11.32 31.65 3.22 7.60 1.27 28.84
DISC-MedLLM 45.67 73.59 3.27 1.84 1.67 2.07 1.90 1.67 20.63 1.70 0.40 0.02 12.87
BianQue-2 0.07 10.21 2.67 1.74 0.04 0.00 3.64 4.73 29.51 1.39 0.00 0.00 4.50

this stage is to quickly and accurately identify the490

patient’s initial needs and arrange for the appropri-491

ate specialty medical team to diagnose.492

Preliminary Consultation: The PA consults with493

multiple clinicians from different departments in494

the consultation room, such as pediatrics clinician495

powered by GPT-4, orthopedic clinician powered496

by InternLM2, and hematology clinician powered497

by Gemini-Pro. Each clinician makes a preliminary498

diagnosis P based on the CC, MH, and PE , and499

decide on further laboratory tests and imageologi-500

cal examinations.501

Laboratory Examination: According to the pre-502

liminary consultation advice, the PA proceeds to503

the biochemistry laboratory for a series of neces-504

sary examinations, such as blood tests and urine505

analysis. Subsequently, based on the laboratory506

report LR generated by the medical instruments,507

the biochemist provides the laboratory diagnostic508

results LDR.509

Imageological Examination: According to the510

preliminary consultation advice, the PA undergoes511

necessary imageological examinations in the radi-512

ology room, such as X-rays, CT scans, or MRI.513

Subsequently, the radiologist provides an imaging514

diagnosis result IDR based on the radiological515

reports IR of these medical images.516

Final Consultation: The PA returns to the con-517

sultation room and provides LDR and IDR to518

the medical team. Based on the newly acquired519

reference information, the medical team conducts520

a step-by-step analysis and ultimately provides re-521

Table 3: Detailed performance of LLMs on the Depart-
mental Guide task.

Model Acc@1 Acc@3 Acc@5 DIFR-Q DIFR-N Avg.

Gemini-Pro 62.07 85.73 92.00 100.0 88.90 85.74
Yi-Chat 58.80 83.60 86.07 99.93 96.23 84.93
InternLM2 64.47 79.87 84.67 100.0 94.37 84.68
HuatuoGPT2 59.20 80.47 88.87 100.0 94.73 84.65
GPT-4 61.47 86.13 90.13 100.0 74.03 82.35
Claude3 58.93 79.33 85.67 100.0 84.93 81.77
GPT-3.5 56.80 81.13 89.00 100.0 79.00 81.87
Qwen 63.67 80.73 86.67 100.0 70.70 80.35

Table 4: Performance of ClinicalAgent and top-
performing LLMs using three evaluation methods.

Model
Automatic Score Human GPT-4o

DWR CDR Acceptability Avg. Score Score

InternLM2 14.91 31.40 11.11 51.98 54.66 85.09
GPT-4 12.70 33.27 11.37 49.45 55.90 90.93
Gemini-Pro 14.48 30.13 10.85 50.63 58.84 79.61
Yi-Chat 14.30 26.13 9.25 50.53 52.42 86.61
Agent#3@1 14.30 52.73 17.82 54.46 59.42 85.61
Agent#1@3 14.30 54.00 18.22 51.66 62.76 89.40
Agent#1@1 17.00 35.13 12.57 53.02 57.84 82.46

sults including B, D, F , G, and T . 522

Medical Treatment: The PA receives correspond- 523

ing treatment based on G and T , including treat- 524

ments conducted in the treatment room and medica- 525

tion dispensed in the pharmacy. Finally, the patient 526

leaves the hospital after completing the treatment. 527

5.2 ClinicalAgent: Evaluations 528

Experimental Setup As described in Section 2.2, 529

existing medical agents such as MedAgent (Tang 530

et al., 2023) only support multiple-choice ques- 531
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Figure 4: Performance of ClinicalAgent and LLMs on
fluency, relevance, completeness, and proficiency as
evaluated by human and GPT-4o.

tions and do not support end-to-end diagnosis.532

Therefore, we compare the default configuration533

of ClinicalAgent with several variants and the top-534

performing LLMs in Table 2 to verify the effec-535

tiveness of the ClinicalAgent approach. Each vari-536

ant, Agent#K@N, employs different department537

scheduling and clinician allocation strategies for538

clinical diagnosis, where K denotes the number539

of departments to be scheduled, and N denotes540

the number of the top clinicians assigned to each541

department. For example, Agent#1@3 schedules542

three top clinicians from the same department for543

diagnosis. We use three evaluation methods to544

measure the quality and accuracy of the agent’s545

diagnostic results: automatic evaluation, human546

evaluation, and GPT-4o evaluation. A detailed547

description of the three evaluation methods can be548

found in Appendix A.5.549

According to modern medical practice, accurately550

guiding patients to the most appropriate depart-551

ments is a crucial initial step in ClinicalAgent.552

Therefore, we thoroughly evaluate the patient nav-553

igation capabilities of various LLMs to select the554

best patient navigator. As shown in Table 3, de-555

spite the fact that Yi-Chat yields slightly lower556

Acc@1 than other models, we choose it as the pa-557

tient navigator due to its near-perfect instruction558

following performance and minimal hallucinations.559

Detailed analysis and explanation of the reasons560

can be found in Appendix A.6.561

Results & Analysis Table 4 illustrates the per-562

formance of 4 LLMs and 3 configurations of Clini-563

calAgent using the three different evaluation meth-564

ods. Tables 10-31 in the Appendix provide detailed565

case studies, including case information, diagnos-566

tic results from human doctors and seven models.567

Using both Automatic Evaluation and Human568

Evaluation methods, ClinicalAgent (Agent#K@N)569

based on department scheduling and doctor allo-570

cation strategies leads top-performing LLMs with571

a large margin. With GPT-4o evaluation, GPT-4572

achieves the highest score of 90.93, which is prob- 573

ably attributable to the evaluation model’s prefer- 574

ence for its own generated answers (Zheng et al., 575

2023b). Even so, ClinicalAgent (Agent#K@N) 576

receives competitive GPT-4o scores up to 89.40. 577

Overall, ClinicalAgent (Agent#K@N) excel in han- 578

dling complex diagnosis tasks, showcasing the ef- 579

fectiveness of collaborative diagnostic strategies 580

across multiple departments and doctors. 581

Overall Findings

Interestingly, different configurations of Clini-
calAgent exhibit varying performance. Over-
all, Agent#1@3 performs the best. We con-
duct deeper analysis of these variants. Figure 4
shows that Agent#1@3 excels in fluency, rele-
vance, and proficiency in medicine, benefiting
from integrating diagnostic opinions from multi-
ple doctors within the same department, which
effectively fills in gaps and reduces misdiag-
nosis. However, due to its focus on a single
department, Agent#1@3 falls slightly short in
completeness and is more suitable for clini-
cal diagnosis of a single disease or multiple
closely related diseases. Figure 4 shows that
Agent#3@1 excels in comprehensiveness and
proficiency in medicine, but its fluency and rele-
vance are slightly compromised. This may be at-
tributed to errors in Department Guide Acc@3,
leading to noisy opinions from doctors from ir-
relevant department. Overall, Agent#3@1 ben-
efits from diverse expertise across departments
and generates high-quality diagnostic results
more suitable for joint clinical diagnosis of
multiple complex or loosely related diseases.
In comparison, Agent#1@1, as an ablation
study of Agent#3@1 and Agent#1@3, while
not performing as well as the collaboration of
multiple experts, still clearly outperforms other
top-performing LLMs, demonstrating the effec-
tiveness of flexible and optimized department
scheduling and doctor allocation strategies
in clinical diagnostic agents.

6 Conclusion 582

We introduce ClinicalLab, which provides a com- 583

prehensive set of resources, tools, and foundational 584

design methodologies for medical agents, offering 585

crucial support for evaluating and designing future 586

LLMs and medical agents. 587
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7 Limitations588

To date, no medical agents have been evaluated589

on real clinical data, including the recent MedA-590

gents (Tang et al., 2023) and Agent Hospital (Li591

et al., 2024). Existing agents are primarily designed592

for handling multiple-choice questions and are not593

suitable for simulating complex real-world scenar-594

ios. Specifically, after carefully reviewing the orig-595

inal paper and code of MedAgents, we find that596

evaluating it would require significant modifica-597

tions to its experimental design and prompts. These598

changes would force MedAgents’ core process,599

which is designed for multiple-choice questions,600

to shift toward a generative question-answering ap-601

proach, likely impacting its performance negatively.602

In addition to the previously mentioned differences603

in design goals, data incompatibility, and variations604

in evaluation metrics and scope, we are particularly605

concerned that such comparisons may lead to an606

unfair evaluation of MedAgents. Therefore, Clini-607

calAgent cannot be directly compared with other608

agents. However, as a foundational approach, Clin-609

icalAgent can integrate well with other agents.610

We have not conducted practical engineering611

tests on widely recognized methods such as few-612

shot learning and RAG, although these methods613

have proven effective in other medical agents. Fu-614

ture research can consider combining these mature615

techniques with our ClinicalAgent approach to ex-616

plore their potential applications in clinical settings.617

We view this as a direction for future work.618

The data in ClinicalBench comes from mainland619

China and only follows the officially recommended620

diagnostic methods and procedures in mainland621

China (NHC, 2022). Therefore, there may be a622

lack of representativeness for other regions and623

countries.624

8 Ethical Statement625

Given that our research involves real patient records626

and their associated diagnostic processes, ethical627

considerations are central to this study. To miti-628

gate potential ethical and privacy risks, we take629

the following measures: First, we implement pri-630

vacy protection measures for all medical records631

by removing patient identities, treatment area in-632

formation, and other sensitive content from the633

data samples. Second, we conduct three rounds of634

independent and rigorous review of the dataset to635

ensure it does not contain any sensitive information.636

Additionally, our study has been approved by the637

medical ethics committee of the hospital providing 638

the data samples and has been officially notarized 639

by a notary institution. Finally, we require all users 640

of the dataset to agree to the ClinicalBench Us- 641

age and Data Distribution License Agreement 642

before downloading, which includes a commitment 643

to protect patient privacy and explicit provisions 644

prohibiting the tracking or identifying of any per- 645

sonal information. Through these measures, we 646

ensure the ethical and legal compliance of our re- 647

search. 648

We can provide supporting documents and cer- 649

tification from medical institutions and notary or- 650

ganizations to demonstrate the legality and ethical 651

approval of our data collection process. Since the 652

review process is double-blind, we do not include 653

these documents in the supplementary materials. 654

If you need to review them, please contact us to 655

obtain the relevant materials. 656

References 657

Anthropic. 2024. The Claude 3 658
Model Family: Opus, Sonnet, Haiku. 659
https://www-cdn.anthropic.com/ 660
de8ba9b01c9ab7cbabf5c33b80b7bbc618857627/ 661
Model_Card_Claude_3.pdf. 662

Jinze Bai, Shuai Bai, Yunfei Chu, Zeyu Cui, Kai Dang, 663
Xiaodong Deng, Yang Fan, Wenbin Ge, Yu Han, Fei 664
Huang, Binyuan Hui, Luo Ji, Mei Li, Junyang Lin, 665
Runji Lin, Dayiheng Liu, Gao Liu, Chengqiang Lu, 666
Keming Lu, Jianxin Ma, Rui Men, Xingzhang Ren, 667
Xuancheng Ren, Chuanqi Tan, Sinan Tan, Jianhong 668
Tu, Peng Wang, Shijie Wang, Wei Wang, Shengguang 669
Wu, Benfeng Xu, Jin Xu, An Yang, Hao Yang, Jian 670
Yang, Shusheng Yang, Yang Yao, Bowen Yu, Hongyi 671
Yuan, Zheng Yuan, Jianwei Zhang, Xingxuan Zhang, 672
Yichang Zhang, Zhenru Zhang, Chang Zhou, Jin- 673
gren Zhou, Xiaohuan Zhou, and Tianhang Zhu. 2023. 674
Qwen technical report. CoRR, abs/2309.16609. 675

Zhijie Bao, Wei Chen, Shengze Xiao, Kuang Ren, Jiaao 676
Wu, Cheng Zhong, Jiajie Peng, Xuanjing Huang, and 677
Zhongyu Wei. 2023. Disc-medllm: Bridging gen- 678
eral large language models and real-world medical 679
consultation. CoRR, abs/2308.14346. 680

Sébastien Bubeck, Varun Chandrasekaran, Ronen Eldan, 681
Johannes Gehrke, Eric Horvitz, Ece Kamar, Peter 682
Lee, Yin Tat Lee, Yuanzhi Li, Scott M. Lundberg, 683
Harsha Nori, Hamid Palangi, Marco Túlio Ribeiro, 684
and Yi Zhang. 2023. Sparks of artificial general 685
intelligence: Early experiments with GPT-4. CoRR, 686
abs/2303.12712. 687

Yan Cai, Linlin Wang, Ye Wang, Gerard de Melo, 688
Ya Zhang, Yanfeng Wang, and Liang He. 2024a. 689
Medbench: A large-scale chinese benchmark for 690

9

https://www-cdn.anthropic.com/de8ba9b01c9ab7cbabf5c33b80b7bbc618857627/Model_Card_Claude_3.pdf
https://www-cdn.anthropic.com/de8ba9b01c9ab7cbabf5c33b80b7bbc618857627/Model_Card_Claude_3.pdf
https://www-cdn.anthropic.com/de8ba9b01c9ab7cbabf5c33b80b7bbc618857627/Model_Card_Claude_3.pdf
https://www-cdn.anthropic.com/de8ba9b01c9ab7cbabf5c33b80b7bbc618857627/Model_Card_Claude_3.pdf
https://www-cdn.anthropic.com/de8ba9b01c9ab7cbabf5c33b80b7bbc618857627/Model_Card_Claude_3.pdf
https://doi.org/10.48550/ARXIV.2309.16609
https://doi.org/10.48550/ARXIV.2308.14346
https://doi.org/10.48550/ARXIV.2308.14346
https://doi.org/10.48550/ARXIV.2308.14346
https://doi.org/10.48550/ARXIV.2308.14346
https://doi.org/10.48550/ARXIV.2308.14346
https://doi.org/10.48550/ARXIV.2303.12712
https://doi.org/10.48550/ARXIV.2303.12712
https://doi.org/10.48550/ARXIV.2303.12712
https://doi.org/10.1609/AAAI.V38I16.29723
https://doi.org/10.1609/AAAI.V38I16.29723


evaluating medical large language models. In Thirty-691
Eighth AAAI Conference on Artificial Intelligence,692
AAAI 2024, Thirty-Sixth Conference on Innovative693
Applications of Artificial Intelligence, IAAI 2024,694
Fourteenth Symposium on Educational Advances695
in Artificial Intelligence, EAAI 2014, February 20-696
27, 2024, Vancouver, Canada, pages 17709–17717.697
AAAI Press.698

Zheng Cai, Maosong Cao, Haojiong Chen, Kai Chen,699
Keyu Chen, Xin Chen, Xun Chen, Zehui Chen, Zhi700
Chen, Pei Chu, Xiaoyi Dong, Haodong Duan, Qi Fan,701
Zhaoye Fei, Yang Gao, Jiaye Ge, Chenya Gu, Yuzhe702
Gu, Tao Gui, Aijia Guo, Qipeng Guo, Conghui He,703
Yingfan Hu, Ting Huang, Tao Jiang, Penglong Jiao,704
Zhenjiang Jin, Zhikai Lei, Jiaxing Li, Jingwen Li,705
Linyang Li, Shuaibin Li, Wei Li, Yining Li, Hong-706
wei Liu, Jiangning Liu, Jiawei Hong, Kaiwen Liu,707
Kuikun Liu, Xiaoran Liu, Chengqi Lv, Haijun Lv,708
Kai Lv, Li Ma, Runyuan Ma, Zerun Ma, Wenchang709
Ning, Linke Ouyang, Jiantao Qiu, Yuan Qu, Fukai710
Shang, Yunfan Shao, Demin Song, Zifan Song, Zhi-711
hao Sui, Peng Sun, Yu Sun, Huanze Tang, Bin Wang,712
Guoteng Wang, Jiaqi Wang, Jiayu Wang, Rui Wang,713
Yudong Wang, Ziyi Wang, Xingjian Wei, Qizhen714
Weng, Fan Wu, Yingtong Xiong, and et al. 2024b.715
Internlm2 technical report. CoRR, abs/2403.17297.716

Junying Chen, Xidong Wang, Anningzhe Gao, Feng717
Jiang, Shunian Chen, Hongbo Zhang, Dingjie Song,718
Wenya Xie, Chuyi Kong, Jianquan Li, Xiang Wan,719
Haizhou Li, and Benyou Wang. 2023a. Huatuogpt-720
ii, one-stage training for medical adaption of llms.721
CoRR, abs/2311.09774.722

Yirong Chen, Zhenyu Wang, Xiaofen Xing, Huimin723
Zheng, Zhipei Xu, Kai Fang, Junhong Wang, Sihang724
Li, Jieling Wu, Qi Liu, and Xiangmin Xu. 2023b.725
Bianque: Balancing the questioning and suggestion726
ability of health llms with multi-turn health conversa-727
tions polished by chatgpt. CoRR, abs/2310.15896.728

Karl Cobbe, Vineet Kosaraju, Mohammad Bavarian,729
Mark Chen, Heewoo Jun, Lukasz Kaiser, Matthias730
Plappert, Jerry Tworek, Jacob Hilton, Reiichiro731
Nakano, Christopher Hesse, and John Schulman.732
2021. Training verifiers to solve math word prob-733
lems. CoRR, abs/2110.14168.734

Zhengxiao Du, Yujie Qian, Xiao Liu, Ming Ding,735
Jiezhong Qiu, Zhilin Yang, and Jie Tang. 2021. All736
NLP tasks are generation tasks: A general pretraining737
framework. CoRR, abs/2103.10360.738

Gemini. 2023. Gemini: a family of highly capable mul-739
timodal models. arXiv preprint arXiv:2312.11805.740

Dan Hendrycks, Collin Burns, Steven Basart, Andy741
Zou, Mantas Mazeika, Dawn Song, and Jacob Stein-742
hardt. 2021. Measuring massive multitask language743
understanding. In 9th International Conference on744
Learning Representations, ICLR 2021, Virtual Event,745
Austria, May 3-7, 2021. OpenReview.net.746

Ltd Iflytek Co. 2024. Spark-3 website. https://747
xinghuo.xfyun.cn/sparkapi?ch=ptdh-api.748

Di Jin, Eileen Pan, Nassim Oufattole, Wei-Hung Weng, 749
Hanyi Fang, and Peter Szolovits. 2020a. What dis- 750
ease does this patient have? A large-scale open do- 751
main question answering dataset from medical exams. 752
CoRR, abs/2009.13081. 753

Di Jin, Eileen Pan, Nassim Oufattole, Wei-Hung Weng, 754
Hanyi Fang, and Peter Szolovits. 2020b. What dis- 755
ease does this patient have? A large-scale open do- 756
main question answering dataset from medical exams. 757
CoRR, abs/2009.13081. 758

Qiao Jin, Bhuwan Dhingra, Zhengping Liu, William W. 759
Cohen, and Xinghua Lu. 2019. Pubmedqa: A dataset 760
for biomedical research question answering. CoRR, 761
abs/1909.06146. 762

Yubin Kim, Chanwoo Park, Hyewon Jeong, Yik Siu 763
Chan, Xuhai Xu, Daniel McDuff, Cynthia Breazeal, 764
and Hae Won Park. 2024. Adaptive collaboration 765
strategy for llms in medical decision making. arXiv 766
preprint arXiv:2404.15155. 767

Junkai Li, Siyu Wang, Meng Zhang, Weitao Li, Yungh- 768
wei Lai, Xinhui Kang, Weizhi Ma, and Yang Liu. 769
2024. Agent hospital: A simulacrum of hospi- 770
tal with evolvable medical agents. arXiv preprint 771
arXiv:2405.02957. 772

Chin-Yew Lin and Eduard H. Hovy. 2003. Automatic 773
evaluation of summaries using n-gram co-occurrence 774
statistics. In Human Language Technology Confer- 775
ence of the North American Chapter of the Associ- 776
ation for Computational Linguistics, HLT-NAACL 777
2003, Edmonton, Canada, May 27 - June 1, 2003. 778
The Association for Computational Linguistics. 779

Junling Liu, Peilin Zhou, Yining Hua, Dading Chong, 780
Zhongyu Tian, Andrew Liu, Helin Wang, Chenyu 781
You, Zhenhua Guo, Lei Zhu, and Michael Lingzhi 782
Li. 2023. Benchmarking large language models on 783
cmexam - A comprehensive chinese medical exam 784
dataset. In Advances in Neural Information Pro- 785
cessing Systems 36: Annual Conference on Neural 786
Information Processing Systems 2023, NeurIPS 2023, 787
New Orleans, LA, USA, December 10 - 16, 2023. 788

Ling Luo, Jinzhong Ning, Yingwen Zhao, Zhijun Wang, 789
Zeyuan Ding, Peng Chen, Weiru Fu, Qinyu Han, 790
Guangtao Xu, Yunzhi Qiu, Dinghao Pan, Jiru Li, Hao 791
Li, Wenduo Feng, Senbo Tu, Yuqi Liu, Zhihao Yang, 792
Jian Wang, Yuanyuan Sun, and Hongfei Lin. 2023. 793
Taiyi: A bilingual fine-tuned large language model 794
for diverse biomedical tasks. CoRR, abs/2311.11608. 795

NHC. 2022. Basic standards for medical record writing 796
(trial). http://www.nhc.gov.cn/yzygj/s3585u/ 797
200904/ebe63919d67b4c65a76b3f61d1c80cd6. 798
shtml. 799

OpenAI. 2023. GPT-4 technical report. CoRR, 800
abs/2303.08774. 801

Ankit Pal, Logesh Kumar Umapathi, and Malaikan- 802
nan Sankarasubbu. 2022. Medmcqa: A large-scale 803

10

https://doi.org/10.1609/AAAI.V38I16.29723
https://doi.org/10.48550/ARXIV.2403.17297
https://doi.org/10.48550/ARXIV.2311.09774
https://doi.org/10.48550/ARXIV.2311.09774
https://doi.org/10.48550/ARXIV.2311.09774
https://doi.org/10.48550/ARXIV.2310.15896
https://doi.org/10.48550/ARXIV.2310.15896
https://doi.org/10.48550/ARXIV.2310.15896
https://doi.org/10.48550/ARXIV.2310.15896
https://doi.org/10.48550/ARXIV.2310.15896
https://arxiv.org/abs/2110.14168
https://arxiv.org/abs/2110.14168
https://arxiv.org/abs/2110.14168
https://arxiv.org/abs/2103.10360
https://arxiv.org/abs/2103.10360
https://arxiv.org/abs/2103.10360
https://arxiv.org/abs/2103.10360
https://arxiv.org/abs/2103.10360
https://openreview.net/forum?id=d7KBjmI3GmQ
https://openreview.net/forum?id=d7KBjmI3GmQ
https://openreview.net/forum?id=d7KBjmI3GmQ
https://xinghuo.xfyun.cn/sparkapi?ch=ptdh-api
https://xinghuo.xfyun.cn/sparkapi?ch=ptdh-api
https://xinghuo.xfyun.cn/sparkapi?ch=ptdh-api
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/2009.13081
https://arxiv.org/abs/1909.06146
https://arxiv.org/abs/1909.06146
https://arxiv.org/abs/1909.06146
https://aclanthology.org/N03-1020/
https://aclanthology.org/N03-1020/
https://aclanthology.org/N03-1020/
https://aclanthology.org/N03-1020/
https://aclanthology.org/N03-1020/
http://papers.nips.cc/paper_files/paper/2023/hash/a48ad12d588c597f4725a8b84af647b5-Abstract-Datasets_and_Benchmarks.html
http://papers.nips.cc/paper_files/paper/2023/hash/a48ad12d588c597f4725a8b84af647b5-Abstract-Datasets_and_Benchmarks.html
http://papers.nips.cc/paper_files/paper/2023/hash/a48ad12d588c597f4725a8b84af647b5-Abstract-Datasets_and_Benchmarks.html
http://papers.nips.cc/paper_files/paper/2023/hash/a48ad12d588c597f4725a8b84af647b5-Abstract-Datasets_and_Benchmarks.html
http://papers.nips.cc/paper_files/paper/2023/hash/a48ad12d588c597f4725a8b84af647b5-Abstract-Datasets_and_Benchmarks.html
https://doi.org/10.48550/ARXIV.2311.11608
https://doi.org/10.48550/ARXIV.2311.11608
https://doi.org/10.48550/ARXIV.2311.11608
http://www.nhc.gov.cn/yzygj/s3585u/200904/ebe63919d67b4c65a76b3f61d1c80cd6.shtml
http://www.nhc.gov.cn/yzygj/s3585u/200904/ebe63919d67b4c65a76b3f61d1c80cd6.shtml
http://www.nhc.gov.cn/yzygj/s3585u/200904/ebe63919d67b4c65a76b3f61d1c80cd6.shtml
http://www.nhc.gov.cn/yzygj/s3585u/200904/ebe63919d67b4c65a76b3f61d1c80cd6.shtml
http://www.nhc.gov.cn/yzygj/s3585u/200904/ebe63919d67b4c65a76b3f61d1c80cd6.shtml
https://doi.org/10.48550/ARXIV.2303.08774
https://proceedings.mlr.press/v174/pal22a.html
https://proceedings.mlr.press/v174/pal22a.html


multi-subject multi-choice dataset for medical do-804
main question answering. In Conference on Health,805
Inference, and Learning, CHIL 2022, 7-8 April 2022,806
Virtual Event, volume 174 of Proceedings of Machine807
Learning Research, pages 248–260. PMLR.808

Kishore Papineni, Salim Roukos, Todd Ward, and Wei-809
Jing Zhu. 2002. Bleu: a method for automatic evalu-810
ation of machine translation. In Proceedings of the811
40th Annual Meeting of the Association for Compu-812
tational Linguistics, July 6-12, 2002, Philadelphia,813
PA, USA, pages 311–318. ACL.814

Pengcheng Qiu, Chaoyi Wu, Xiaoman Zhang, Weixiong815
Lin, Haicheng Wang, Ya Zhang, Yanfeng Wang, and816
Weidi Xie. 2024. Towards building multilingual lan-817
guage model for medicine. CoRR, abs/2402.13963.818

Winning Health AI Research. 2024. Wingpt2 website.819
https://github.com/winninghealth/WiNGPT2.820

Karan Singhal, Shekoofeh Azizi, Tao Tu, S. Sara Mah-821
davi, Jason Wei, Hyung Won Chung, Nathan Scales,822
Ajay Kumar Tanwani, Heather Cole-Lewis, Stephen823
Pfohl, Perry Payne, Martin Seneviratne, Paul Gamble,824
Chris Kelly, Nathaneal Schärli, Aakanksha Chowdh-825
ery, Philip Andrew Mansfield, Blaise Agüera y Arcas,826
Dale R. Webster, Gregory S. Corrado, Yossi Matias,827
Katherine Chou, Juraj Gottweis, Nenad Tomasev,828
Yun Liu, Alvin Rajkomar, Joelle K. Barral, Christo-829
pher Semturs, Alan Karthikesalingam, and Vivek830
Natarajan. 2022. Large language models encode831
clinical knowledge. CoRR, abs/2212.13138.832

Karan Singhal, Tao Tu, Juraj Gottweis, Rory Sayres,833
Ellery Wulczyn, Le Hou, Kevin Clark, Stephen Pfohl,834
Heather Cole-Lewis, Darlene Neal, Mike Schaeker-835
mann, Amy Wang, Mohamed Amin, Sami Lachgar,836
Philip Andrew Mansfield, Sushant Prakash, Bradley837
Green, Ewa Dominowska, Blaise Agüera y Arcas,838
Nenad Tomasev, Yun Liu, Renee Wong, Christo-839
pher Semturs, S. Sara Mahdavi, Joelle K. Barral,840
Dale R. Webster, Gregory S. Corrado, Yossi Matias,841
Shekoofeh Azizi, Alan Karthikesalingam, and Vivek842
Natarajan. 2023. Towards expert-level medical ques-843
tion answering with large language models. CoRR,844
abs/2305.09617.845

Peiyang Song, Kaiyu Yang, and Anima Anandkumar.846
2024. Towards large language models as copi-847
lots for theorem proving in lean. arXiv preprint848
arXiv:2404.12534.849

Xiangru Tang, Anni Zou, Zhuosheng Zhang, Yilun850
Zhao, Xingyao Zhang, Arman Cohan, and Mark Ger-851
stein. 2023. Medagents: Large language models as852
collaborators for zero-shot medical reasoning. CoRR,853
abs/2311.10537.854

BlueLM Team. 2023. Bluelm: An open multilin-855
gual 7b language model. https://github.com/856
vivo-ai-lab/BlueLM.857

Xidong Wang, Guiming Hardy Chen, Dingjie Song,858
Zhiyi Zhang, Zhihong Chen, Qingying Xiao, Feng859
Jiang, Jianquan Li, Xiang Wan, Benyou Wang, and860

Haizhou Li. 2023. CMB: A comprehensive medical 861
benchmark in chinese. CoRR, abs/2308.08833. 862

Jiageng Wu, Xiaocong Liu, Minghui Li, Wanxin Li, 863
Zichang Su, Shixu Lin, Lucas Garay, Zhiyun Zhang, 864
Yujie Zhang, Qingcheng Zeng, et al. 2024. Clinical 865
text datasets for medical artificial intelligence and 866
large language models—a systematic review. NEJM 867
AI, page AIra2400012. 868

Aiyuan Yang, Bin Xiao, Bingning Wang, Borong Zhang, 869
Ce Bian, Chao Yin, Chenxu Lv, Da Pan, Dian Wang, 870
Dong Yan, Fan Yang, Fei Deng, Feng Wang, Feng 871
Liu, Guangwei Ai, Guosheng Dong, Haizhou Zhao, 872
Hang Xu, Haoze Sun, Hongda Zhang, Hui Liu, 873
Jiaming Ji, Jian Xie, Juntao Dai, Kun Fang, Lei 874
Su, Liang Song, Lifeng Liu, Liyun Ru, Luyao Ma, 875
Mang Wang, Mickel Liu, MingAn Lin, Nuolan Nie, 876
Peidong Guo, Ruiyang Sun, Tao Zhang, Tianpeng 877
Li, Tianyu Li, Wei Cheng, Weipeng Chen, Xian- 878
grong Zeng, Xiaochuan Wang, Xiaoxi Chen, Xin 879
Men, Xin Yu, Xuehai Pan, Yanjun Shen, Yiding 880
Wang, Yiyu Li, Youxin Jiang, Yuchen Gao, Yu- 881
peng Zhang, Zenan Zhou, and Zhiying Wu. 2023. 882
Baichuan 2: Open large-scale language models. 883
CoRR, abs/2309.10305. 884

Alex Young, Bei Chen, Chao Li, Chengen Huang, 885
Ge Zhang, Guanwei Zhang, Heng Li, Jiangcheng 886
Zhu, Jianqun Chen, Jing Chang, Kaidong Yu, Peng 887
Liu, Qiang Liu, Shawn Yue, Senbin Yang, Shiming 888
Yang, Tao Yu, Wen Xie, Wenhao Huang, Xiaohui 889
Hu, Xiaoyi Ren, Xinyao Niu, Pengcheng Nie, Yuchi 890
Xu, Yudong Liu, Yue Wang, Yuxuan Cai, Zhenyu Gu, 891
Zhiyuan Liu, and Zonghong Dai. 2024. Yi: Open 892
foundation models by 01.ai. CoRR, abs/2403.04652. 893

Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q. 894
Weinberger, and Yoav Artzi. 2020. Bertscore: Evalu- 895
ating text generation with BERT. In 8th International 896
Conference on Learning Representations, ICLR 2020, 897
Addis Ababa, Ethiopia, April 26-30, 2020. OpenRe- 898
view.net. 899

Xiaofan Zhang, Kui Xue, and Shaoting Zhang. 2023. 900
Pulse: Pretrained and unified language service en- 901
gine. 902

Chujie Zheng, Hao Zhou, Fandong Meng, Jie Zhou, and 903
Minlie Huang. 2023a. On large language models’ se- 904
lection bias in multi-choice questions. arXiv preprint 905
arXiv:2309.03882. 906

Lianmin Zheng, Wei-Lin Chiang, Ying Sheng, Siyuan 907
Zhuang, Zhanghao Wu, Yonghao Zhuang, Zi Lin, 908
Zhuohan Li, Dacheng Li, Eric P. Xing, Hao Zhang, 909
Joseph E. Gonzalez, and Ion Stoica. 2023b. Judging 910
llm-as-a-judge with mt-bench and chatbot arena. In 911
Advances in Neural Information Processing Systems 912
36: Annual Conference on Neural Information Pro- 913
cessing Systems 2023, NeurIPS 2023, New Orleans, 914
LA, USA, December 10 - 16, 2023. 915

Hongjian Zhou, Boyang Gu, Xinyu Zou, Yiru Li, 916
Sam S. Chen, Peilin Zhou, Junling Liu, Yining Hua, 917

11

https://proceedings.mlr.press/v174/pal22a.html
https://proceedings.mlr.press/v174/pal22a.html
https://proceedings.mlr.press/v174/pal22a.html
https://doi.org/10.3115/1073083.1073135
https://doi.org/10.3115/1073083.1073135
https://doi.org/10.3115/1073083.1073135
https://doi.org/10.48550/ARXIV.2402.13963
https://doi.org/10.48550/ARXIV.2402.13963
https://doi.org/10.48550/ARXIV.2402.13963
https://github.com/winninghealth/WiNGPT2
https://doi.org/10.48550/ARXIV.2212.13138
https://doi.org/10.48550/ARXIV.2212.13138
https://doi.org/10.48550/ARXIV.2212.13138
https://doi.org/10.48550/ARXIV.2305.09617
https://doi.org/10.48550/ARXIV.2305.09617
https://doi.org/10.48550/ARXIV.2305.09617
https://doi.org/10.48550/ARXIV.2311.10537
https://doi.org/10.48550/ARXIV.2311.10537
https://doi.org/10.48550/ARXIV.2311.10537
https://github.com/vivo-ai-lab/BlueLM
https://github.com/vivo-ai-lab/BlueLM
https://github.com/vivo-ai-lab/BlueLM
https://doi.org/10.48550/ARXIV.2308.08833
https://doi.org/10.48550/ARXIV.2308.08833
https://doi.org/10.48550/ARXIV.2308.08833
https://doi.org/10.48550/ARXIV.2309.10305
https://doi.org/10.48550/ARXIV.2403.04652
https://doi.org/10.48550/ARXIV.2403.04652
https://doi.org/10.48550/ARXIV.2403.04652
https://openreview.net/forum?id=SkeHuCVFDr
https://openreview.net/forum?id=SkeHuCVFDr
https://openreview.net/forum?id=SkeHuCVFDr
https://github.com/openmedlab/PULSE
https://github.com/openmedlab/PULSE
https://github.com/openmedlab/PULSE
http://papers.nips.cc/paper_files/paper/2023/hash/91f18a1287b398d378ef22505bf41832-Abstract-Datasets_and_Benchmarks.html
http://papers.nips.cc/paper_files/paper/2023/hash/91f18a1287b398d378ef22505bf41832-Abstract-Datasets_and_Benchmarks.html
http://papers.nips.cc/paper_files/paper/2023/hash/91f18a1287b398d378ef22505bf41832-Abstract-Datasets_and_Benchmarks.html


Chengfeng Mao, Xian Wu, Zheng Li, and Fenglin918
Liu. 2023. A survey of large language models919
in medicine: Progress, application, and challenge.920
CoRR, abs/2311.05112.921

Ming Zhu, Aman Ahuja, Wei Wei, and Chandan K.922
Reddy. 2019. A hierarchical attention retrieval model923
for healthcare question answering. In The World924
Wide Web Conference, WWW 2019, San Francisco,925
CA, USA, May 13-17, 2019, pages 2472–2482. ACM.926

A Appendix927928

A.1 Data Management . . . . . . . . . 12929

A.1.1 Data Sources & Licenses . 12930

A.1.2 Data Processing & Quality 12931

A.2 The Secure Distribution of Clini-932

calBench . . . . . . . . . . . . . 13933

A.3 Evaluation Metrics . . . . . . . . 13934

A.4 ClinicalAgent Algorithm . . . . . 13935

A.5 Evaluation Methods for ClinicalA-936

gent . . . . . . . . . . . . . . . . 14937

A.6 Patient Navigator Settings . . . . 14938

A.8 Data Examples . . . . . . . . . . 17939

A data example from Clinical-940

Bench (Chinese) . . . . . 17941

A data example from Clinical-942

Bench (English) . . . . . 19943

A.9 Case Studies . . . . . . . . . . . . 22944

A detailed case study on Clinical-945

Bench (Chinese) . . . . . 22946

A detailed case study on Clinical-947

Bench (English) . . . . . 30948

A.1 Data Management949

A.1.1 Data Sources & Licenses950

The data samples used in the ClinicalBench bench-951

mark are sourced from real clinical medical records952

of officially certified Grade 3A hospitals in China5.953

The collection of this data strictly adheres to the954

principles of patient privacy protection. No infor-955

mation related to the hospitals is disclosed. As956

detailed in Data Processing & Quality, to protect957

patient privacy, any personally identifiable infor-958

mation (PII) of patients, treatment regions, or other959

sensitive information has been manually identified960

and removed by the team of doctors. All data is ob-961

tained legally and ethically, and has been reviewed962

and approved by the Ethics Committees of the rele-963

vant hospitals, ensuring that research activities on964

these data comply with ethical and legal obliga-965

tions. In Appendix 8, we discuss the certification966

5Grade 3A hospitals are the highest level hospitals in
China’s “three-grade, six-class” classification system.

documents issued by medical institutions and no- 967

tary offices. 968

We are committed to responsible data manage- 969

ment and strictly follow relevant laws and regula- 970

tions involving the collection, use, and distribution 971

of protected health information. To ensure the legal 972

and regulated use of the dataset, we have formu- 973

lated the ClinicalBench Usage and Data Distri- 974

bution License Agreement, which can be found 975

in the supplementary materials. This agreement 976

strictly requires all users to use the data solely for 977

research purposes and to adhere to strict regulations 978

protecting patient privacy, prohibiting any form 979

of personal information tracking or identification. 980

Through these measures, we ensure the legality and 981

ethics of data acquisition and use while support- 982

ing research that may promote the development of 983

LLMs in clinical diagnostics. Appendix A.2 pro- 984

vides a detailed explanation of how we securely 985

distribute the dataset. 986

A.1.2 Data Processing & Quality 987

The ClinicalBench benchmark is manually created 988

by three senior clinicians and two AI researchers. 989

As shown in Figure 5, the creation process covers 990

4 key steps, as follows. (1) The Data collection 991

step focuses on authenticity, diversity, privacy. 992

Based on department divisions and common dis- 993

ease types in each department, the medical team 994

selects representative real cases for each disease 995

from the hospital case database with permission 996

for research. Given that these clinical case data 997

is the private information of hospitals, the risk of 998

data leakage to any LLMs is completely eliminated. 999

(2) The Professional Knowledge Review step en- 1000

sures the accuracy of the data. The team of doctors 1001

conducts a detailed professional review of the diag- 1002

nostic information, treatment process, and results 1003

of each case to ensure the medical accuracy and 1004

proficiency of the data. (3) The Privacy Protec- 1005

tion and De-identification step ensures privacy 1006

protection. To protect patient privacy, the team 1007

of doctors conducts two rounds of independent re- 1008

views to identify and remove any content that could 1009

reveal patient identities, treatment regions, or other 1010

sensitive information. (4) The Data Integrity and 1011

Compliance Check step aims for completeness 1012

and ethical compliance. Two AI researchers are 1013

responsible for reviewing the data to ensure that 1014

each record is complete, and meets the medical 1015

task requirements set in Section 3.2. Additionally, 1016

they reconfirm that the dataset does not contain any 1017
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Figure 5: The data management pipeline for ClinicalBench.

sensitive information and strictly complies with the1018

ethical guidelines.1019

A.2 The Secure Distribution of ClinicalBench1020

To further strengthen data security, we adopt an1021

application-based data distribution system. Appli-1022

cants must review and agree to the terms and com-1023

mit to maintaining confidentiality. Additionally,1024

we utilize an automated algorithm to embed per-1025

sonalized watermarks in each dataset, based on the1026

applicant’s information. This enables us to swiftly1027

trace the source in the event of a data breach. These1028

measures ensure that ClinicalBench can provide1029

valuable data to the medical AI research commu-1030

nity while safeguarding privacy.1031

As of September 30, 2024, we have success-1032

fully distributed ClinicalBench datasets 63 times to1033

researchers from various countries and regions, in-1034

cluding the United States, China, the United King-1035

dom, Germany, and Singapore. This reflects the1036

positive impact ClinicalBench is already making1037

in the AI research community and its contribution1038

to global advancements in medical AI. We are con-1039

fident that ClinicalBench will continue to play a1040

pivotal role in driving progress in medical AI re-1041

search.1042

A.3 Evaluation Metrics1043

Accuracy indicates the proportion of samples cor-1044

rectly classified by the department to the total num-1045

ber of samples. BLEU (Papineni et al., 2002) mea-1046

sures the degree of overlap between the predicted1047

output and the reference output, ranging from 1-1048

gram to 4-gram. Rouge (Lin and Hovy, 2003) pri-1049

marily evaluates based on the longest common sub-1050

sequence found between the generated texts and the1051

human-written reference ones. BertScore (Zhang1052

et al., 2020) leverages a pre-trained BERT model1053

and its deep contextual representations to gauge1054

the semantic similarity between the generated and1055

reference texts. In the experiment, we use the “bert-1056

base-chinese”6 model along with the “jieba”7 Chi- 1057

nese segmentation tool to ensure accurate word 1058

tokenization. 1059

To ensure the accuracy of BLEU, ROUGE, and 1060

BertScore when evaluating medical synonyms, we 1061

implement several key steps. First, we compile 1062

a list of synonyms for 150 diseases from medical 1063

textbooks and online encyclopedias, encompass- 1064

ing a range of expression variations. To address 1065

discrepancies in terminology arising from differ- 1066

ences in model training data, we also request that 1067

17 models independently generate synonym lists 1068

for each disease. We then merge the synonyms col- 1069

lected from textbooks and encyclopedias with those 1070

generated by the models. This combined list is rig- 1071

orously screened by three medical experts among 1072

the authors to produce a standardized synonym list. 1073

Before calculating BLEU, ROUGE, and 1074

BertScore, we use this standardized list to align 1075

the model-generated terms with the ground truth, 1076

minimizing errors due to synonym variations and 1077

ensuring the accuracy of the metrics. Furthermore, 1078

when distributing the dataset, we include the 1079

synonym list to enable other researchers to 1080

replicate and validate our work. 1081

A.4 ClinicalAgent Algorithm 1082

The workflow of the aforementioned ClinicalAgent 1083

is shown in Algorithm 1. 1084

Departmental Guide: When patient PA enters 1085

the hospital, they submit a simple chief complaint 1086

CC to the patient navigator agent supported by Yi- 1087

Chat (Young et al., 2024). The navigator agent, 1088

based on the CC and prior knowledge PK from 1089

Table 2, dynamically arranges the most relevant 1090

K departments DPk (k = 1, 2, . . . ,K) according 1091

to the complexity of the CC, and assigns N top 1092

clinicians CLDPk
n (n = 1, 2, . . . ,N ) from each de- 1093

6https://huggingface.co/google-bert/
bert-base-chinese

7https://pypi.org/project/jieba/
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partment DPk to form the clinician team CT . The1094

CT prepares for an initial consultation with PA in1095

the consultation room. The purpose of this stage is1096

to quickly and accurately identify the patient’s ini-1097

tial needs and arrange the appropriate specialized1098

medical team for diagnosis.1099

Preliminary Consultation: First, a lead clinician1100

CLchair is selected from the clinical team CT to1101

coordinate and summarize the entire diagnostic1102

process. In the consultation room, the PA meets1103

simultaneously with multiple clinicians from var-1104

ious departments, such as a pediatrics clinician1105

CLPediatrics
GPT−4 powered by GPT-4, an orthopedic clin-1106

ician CLOrthopedics
InternLM2 powered by InternLM2, and a1107

hematology clinician CLHematology
Gemini−Pro powered by1108

Gemini-Pro. Each clinician CLi briefly reviews1109

the patient’s chief complaint CC, medical history1110

MH, and physical examination PE , then inde-1111

pendently formulates a preliminary diagnosis Pi1112

and recommends any necessary laboratory tests1113

LT S i or imaging examinations IT S i . Finally,1114

the CLchair consolidates all evaluations, synthesiz-1115

ing the diagnostic hypotheses and test suggestions1116

into a unified preliminary diagnosis P , and final-1117

izes the required laboratory tests LT S and imaging1118

examinations IT S for PA.1119

Laboratory Examination: Based on the prelimi-1120

nary consultation advice, the PA proceeds to the1121

biochemical testing room to undergo a series of nec-1122

essary tests according to the LT S, such as blood1123

tests and urine analysis. Then, based on the lab-1124

oratory reports LRi generated by medical instru-1125

ments, the biochemist provides the corresponding1126

laboratory diagnostic results LDRi . Finally, the1127

biochemist consolidates all LDRi to form the final1128

laboratory diagnostic result LDR and delivers it to1129

the PA.1130

Imageological Examination: Based on the prelim-1131

inary consultation advice, the PA proceeds to the1132

radiology room to undergo a series of necessary1133

examinations according to the imaging test require-1134

ments IT S, such as X-rays, CT scans, or MRI.1135

Then, the radiologist provides the corresponding1136

imaging diagnostic results IDRi based on the tex-1137

tual reports IRi of the medical images. Finally,1138

the radiologist consolidates all IDRi to form the1139

final imaging diagnostic result IDR and delivers1140

it to the PA.1141

Final Consultation: The PA returns to the con-1142

sultation room and provides the CT with the LDR1143

and IDR. The CT discusses the newly obtained1144

LDR and IDR, with each clinician CLi sequen- 1145

tially providing the diagnostic basis Bi , differen- 1146

tial diagnosis Di , final diagnosis Fi , principle of 1147

treatment Gi , and treatment plan Ti . Finally, the 1148

CLchair consolidates all evaluations, taking into ac- 1149

count the suggestions from all team members, and 1150

provides the final B, D, F , G, and T . 1151

Medical Treatment: The PA receives correspond- 1152

ing treatment based on F and T , including treat- 1153

ments conducted in the treatment room and medi- 1154

cation dispensed in the pharmacy. Finally, the PA 1155

leaves the hospital after completing the treatment. 1156

A.5 Evaluation Methods for ClinicalAgent 1157

Automatic Evaluation We continue to use the 1158

automatic metrics mentioned in Section 4.2 to eval- 1159

uate the performance of ClinicalAgent, including 1160

DWR, CDR, Acceptability, and Avg. 1161

Human Evaluation To evaluate the quality and 1162

accuracy of the model’s diagnostic results, we hire 1163

seven medical experts from different departments, 1164

with an average of over ten years of clinical ex- 1165

perience, to conduct a human evaluation experi- 1166

ments. We randomly select 20 data cases and pro- 1167

vide the experts with diagnostic results from seven 1168

different scenarios: ClinicalAgent, two baseline 1169

variants, and the four LLMs that perform best in 1170

the automatic evaluation. Each diagnostic result 1171

is anonymized to ensure that the evaluators cannot 1172

identify the corresponding model. Additionally, 1173

each sample is graded by two different experts in 1174

a double-blind cross-evaluation setting. Following 1175

the setup of previous work (Wang et al., 2023), we 1176

ask the evaluators to rate the diagnostic results on 1177

a scale of 1-5 in four dimensions: fluency, rele- 1178

vance, completeness, and proficiency in medicine. 1179

Detailed rubics are provided in Figure 6. 1180

GPT-4o Evaluation We randomly select one 1181

data sample for each disease, totaling 150 cases. 1182

We use GPT-4o to score the diagnostic results from 1183

seven models mentioned in Section A.5, following 1184

the same rubics as human evaluation. 1185

A.6 Patient Navigator Settings 1186

Following the experimental design in Section 5.2, 1187

we use the Acc@K metric to evaluate navigation 1188

accuracy, with K values set at 1, 3, and 5. Addi- 1189

tionally, following the description in Section 4.2, 1190

we calculate the DIFR-Q and DIFR-N to evaluate 1191

instruction following during navigation. 1192
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Algorithm 1 ClinicalAgent Algorithm
1: Input: Chief Complaint CC, Medical History MH,

physical examination PE , Priori Knowledge PK
2: Output: Department of the visit DP , Preliminary Diag-

nosis P , Diagnostic Basis B, Differential Diagnosis D,
Final Diagnosis F , Principle of Treatment G, Treatment
Plan T

3:
4: % Entry: Hospital
5: CT ← ∅ % Clinician Team
6: DP,K,N ← Navigator(CC) % K is the number of

arranged departments, N is the number of clinicians
assigned to each department

7: for k = 1 to K do
8: for n = 1 toN do
9: CLDPk

n ← Mapping(DPk ,PK, n) % Re-
trieve and call clinicians

10: CT .append(CLDPk
n )

11: end for
12: end for
13:
14: % Entry: Consultation Room
15: CLchair ← SelectLeadClinician(CT )
16: P,LT S, IT S ← ∅, ∅, ∅ % P is a set of possible dis-

eases, LT S is a set of potential laboratory tests that may
be required, IT S is a set of potential imageological tests
that may be required

17: for CLi in CT do
18: Pi ,LT S i , IT S i ← CLi(CC,MH,PE)
19: P.append(Pi); LT S.append(LT S i); IT S.append(IT S i)
20: end for
21: P,LT S, IT S ←

Aggregate(P,LT S, IT S, CLchair )
22:
23: % Entry: Biochemical Testing Room
24: LDR ← ∅ % Laboratory diagnostic results
25: for testj in LT S do
26: LRj ← testj(PA) % LRj is a laboratory report

generated by medical instruments.
27: LDRj ← Biochemist(LRj )
28: LDR.append(LDRj )
29: end for
30:
31: % Entry: Radiology Room
32: IDR ← ∅ % Imaging diagnostic results
33: for testm in IT S do
34: IRm ← testm(PA) % IRm is a natural language

radiological report of medical images.
35: IDRm ← Radiologist(IDRm)
36: IDR.append(IDRm)
37: end for
38:
39: % Back: Consultation Room
40: B,D,F ,G, T ← ∅, ∅, ∅, ∅, ∅
41: for CLi in CT do
42: Bi ← CLi(CC,MH,PE ,P,LDR, IDR)
43: Di ← CLi(CC,MH,PE ,P,LDR, IDR,Bi)
44: Fi ← CLi(CC,MH,PE ,P,LDR, IDR,Bi ,Di)
45: Gi ← CLi(Fi)
46: Ti ← CLi(CC,MH,PE ,P,LDR, IDR,Bi ,Di ,Fi ,Gi)
47: B.append(Bi); D.append(Di); F .append(Fi);
G.append(Gi); T .append(Ti);

48: end for
49: B,D,F ← Aggregate(B,D,F , CLchair )
50: G, T ← Aggregate(G, T , CLchair )
51:
52: % Entry: Treatment Room
53: Nurse(PA,F , T ) % Administer treatment
54:
55: % Entry: Drug Room
56: Pharmacist(PA,F , T ) % Dispense medication

InternLM2, Gemini-Pro, and GPT-4 exhibit out- 1193

standing accuracy. Although most models are 1194

nearly perfect in the DIFR-Q, they perform poorly 1195

in the DIFR-N, especially GPT-4, having a DIFR-N 1196

of only 74.03%. Overall, Gemini-Pro and Yi sex- 1197

hibit remarkable performance. However, Gemini- 1198

Pro still has deficiencies in the correctness of de- 1199

partment names. We expect the patient navigator 1200

to not only accurately guide patients to the appro- 1201

priate departments but also to minimize errors in 1202

department names. Therefore, we choose Yi-Chat 1203

as the patient navigator for ClinicalAgent. 1204
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Figure 6: A survey questionnaire for human evaluation
of model diagnostic quality, including rating criteria for
four dimensions: fluency, relevance, completeness, and
proficiency in medical knowledge.
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Data Example (Chinese)

【病例编号】: 2e4ff11eaa244c2d8124e537d2b061e3

【科室】: 消化内科

【病例摘要】:
患者基本信息: 中年男性，XX岁。(我们对展示样例的年龄信息进行匿名化处理。)
主诉:进食后呕血2天。
病史: 患者于2天前进食较硬食物后出现呕血，为咖啡色样胃内容物，共100ml，伴头晕、心慌、乏力，无腹
胀、腹痛，无黑便、血便，无意识模糊，就诊给予抑酸、止血保守治疗后呕血症状好转。既往慢性乙型病毒
性肝炎3年，未予以治疗。
体格检查: 全身皮肤黏膜苍白，腹部平坦，无胃肠蠕动波，腹式呼吸存在，未见腹壁静脉曲张。腹柔软，无
液波震颤，无振水声，腹部包块未触及，无明显压痛和反跳痛，肝脾肋下未触及，Murphy’s征阴性，无明显
肾区压痛、叩击痛，腹部血管搏动未见明显异常。双侧输尿管压痛点无明显压痛。肝浊音界存在，肝上界位
于右锁骨中线第Ⅴ肋间，无移动性浊音。肠鸣音正常。
辅助检查:

1. 影像学检查:
1.1. CT平扫+增强: (1)右肺下叶背段磨玻璃结节，建议3-6个月复查CT。(2)双肺下叶条索。(3)肝硬化、

脾大，食管下端、胃底静脉曲张，脾门前方静脉曲张。(4) 考虑肝S7被膜下小血管瘤，建议MRI进一步检
查。(5)肝右叶多发小囊肿。(6)胆囊窝积液。(7)下腹部CT扫描未见明显异常。

1.2. 磁共振平扫+增强: (1)肝硬化、纤维化;脾大;门脉高压。(2)肝S5段小囊肿。(3)胆囊窝少量积液。
1.3. 食道、胃、十二指肠镜: (1)食管静脉曲张破裂出血套扎术及组织胶硬化术。(2)经胃镜食管药物注

射; (3)经内镜止血术; (4)门脉高压性胃病。
2. 实验室检查:
2.1. 血常规: (1)红细胞(RBC) 3.0× 1012/L ↓; (2)血红蛋白(HGB) 97g/L ↓; (3)红细胞比容(HCT) 27.9% ↓;

(4)血小板计数(阻抗法)(PLT-I) 47× 109/L ↓; (5)平均血小板容积(MPV) 13.2fL ↑; (6)血小板比容(PCT) 0.06%
↓。

2.2. 血生化: (1)天冬氨酸氨基转移酶(AST) 60U/L ↑; (2)总蛋白(TP) 61.6g/L ↓; (3)白蛋白(ALB) 31.7g/L
↓; (4) 白蛋白/球蛋白比值(A/G) 1.11.2 − 2.4 ↓; (5) 总胆红素(TBIL) 41.5mol/L ↑; (6) 直接胆红素(DBIL)
10.0mol/L ↑; (7) 间接胆红素(IBIL) 31.5mol/L ↑; (8) 前白蛋白(PA) 93.5mg/L ↓; (9) 钙(Ca) 2.10mmol/L ↓;
(10)钠(Na) 136mmol/L ↓; (11)渗透压(OSM) 272mOsm/kg ↓。

2.3. 凝血功能检测: (1)凝血酶原时间#(PT#) 20.8S ↑; (2)凝血酶时间#(TT#) 19.5S ↑; (3)纤维蛋白原#(Fg#)
1.1g/L ↓; (4)百分活动度(PT%) 43% ↓; (5)国际标准化比值(PT.INR) 1.810.85− 1.25 ↑。

2.4. 肿瘤标志物检测: (1)甲胎蛋白(AFP) 307.2ng/mL ↑; (2)糖链抗原19-9(CA19-9) 69.9U/mL ↑。

【临床诊断】:
1. 初步诊断: (1)上消化道出血; (2)食管胃底静脉曲张破裂出血; (3)肝硬化; (4)贫血; (5)电解质紊乱。
2. 诊断依据:
2.1. 患者慢性乙型病毒性肝炎病史，进食硬质食物后呕血2天。
2.2. 体格检查支持诊断: (1)腹部平坦，无胃肠蠕动波，腹式呼吸存在，未见腹壁静脉曲张; (2)腹柔软，

无液波震颤，无振水声，腹部包块未触及，无明显压痛和反跳痛，肝脾肋下未触及，Murphy’s征阴性，无明
显肾区压痛、叩击痛，腹部血管搏动未见明显异常; (3)双侧输尿管压痛点无明显压痛。肝浊音界存在，肝上
界位于右锁骨中线第Ⅴ肋间，无移动性浊音; (4)肠鸣音正常。

2.3. 影像学检查支持诊断: (1) CT平扫+增强示: 肝硬化、脾大，食管下端、胃底静脉曲张，脾门前方静
脉曲张; (2)磁共振平扫+增强示: 肝硬化、纤维化;脾大;门脉高压; (3)食道、胃、十二指肠镜示: 食管静脉曲
张破裂出血;门脉高压性胃病。

2.4. 实验室检查支持诊断: (1)血常规示: 红细胞(RBC)降低，血红蛋白(HGB)降低，红细胞比容(HCT)降
低; (2) 血生化示: 天冬氨酸氨基转移酶(AST)升高，总蛋白(TP)降低，白蛋白(ALB)降低，白蛋白/球蛋白比
值(A/G)降低，总胆红素(TBIL)升高，直接胆红素(DBIL)升高，间接胆红素(IBIL)升高，前白蛋白(PA)降低，
钙(Ca)降低，钠(Na)降低，渗透压(OSM)降低; (3) 凝血功能检测示: 凝血酶原时间#(PT#)升高，凝血酶时
间#(TT#)升高，纤维蛋白原#(Fg#)降低，百分活动度(PT%)降低，国际标准化比值(PT.INR)升高。

Table 5: A data example from ClinicalBench.
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Data Example (Chinese)

3. 鉴别诊断:
3.1. 胃十二指肠溃疡并出血: 是溃疡病常见并发症，小量出血往往没有临床症状，仅在大便隐血试验时

发现。出血量大于500ml，即为大出血，主要表现为呕血、便血和不同程度的贫血。有溃疡病史者，发现有
胃肠道大出血，首先应考虑为胃十二指肠溃疡出血。

3.2. 贲门黏膜撕裂：胃食管交界处或贲门处的纵向粘膜撕裂致上消化道出血，85%的病人有呕血症状。
典型的表现是在恶心或呕吐后出现呕血。胃镜检查可通过在胃食管连接处内或附近的粘膜裂口上发现活动性
出血，粘附的血块或纤维蛋白结皮来进行诊断。

3.3. 消化道肿瘤并出血: 约5%可发生大出血，表现为呕血和(或)黑便，常见于40岁以上，特别是男性，
近期出现消耗不良、腹痛等消化道症状，既往有消化道肿瘤病史或消化道肿瘤家族史的患者。

4. 最终诊断: 食管胃底静脉曲张破裂出血。
5. 治疗原则: (1)维持呼吸及循环系统功能正常; (2)控制出血情况，介入或外科手术治疗。
6. 治疗计划: (1)根据患者病情予以建立静脉通路、禁食水、监测生命体征。(2)治疗上给予静脉滴注奥

美拉唑及生长抑素止血抑酸护胃;头孢曲松预防感染、异甘草酸镁改善肝功能异常;定期监测血常规，必要时
输血治疗;补液维持水电解质及酸碱平衡稳定以及营养支持等对症处理治疗。(3)完善心电图、心脏彩超等入
院常规检查，明确手术指征，排除手术禁忌症后择期行内镜下手术治疗。

【CT平扫+增强】:
1. 影像所见: (1)肺部: 右肺下叶背段见磨玻璃结节影，大小约5mm×4mm。双肺下叶可见条索样高密度

影。 (2)纵隔:两侧肺门结构显示尚可，气管及支气管通畅。纵隔内未见明显肿大淋巴结影。心脏大小、形
态、位置未见明显异常。双侧无胸膜增厚。食管下端、胃底可见多发增宽、迂曲血管影。 (3)肝脏: 肝左叶
体积增大，实质密度不均匀，肝脏边缘欠规整。肝S7被膜下可见小斑片状稍高密度影，直径约1.1cm，增强
后呈渐进性强化。肝右叶可见多发小类圆形低密度影，较大者直径约0.7cm，增强后未见强化。肝内外胆管
未见扩张。 (4)胆囊:大小如常，壁无增厚，腔内未见异常密度，胆囊窝可见积液影。 (5)脾脏: 脾脏体积增
大，未见明显异常强化影，脾门前方可见多发增宽、迂曲血管影。 (6)胰腺: 轮廓清楚，形态大小如常，未
见异常密度影及胰管扩张。 (7)肾上腺区: 未见明显异常改变。 (8)双肾: 双肾对称，形态大小如常，未见异
常密度影。 (9)腹、盆腔:腹腔及腹膜后间隙未见肿大淋巴结影。前列腺形态大小正常，其内未见异。常密
度影，双侧精囊腺大小、形态及密度未见异常。膀胱充盈可，壁无增厚，腔内未见异。常密度影，双侧盆壁
及腹股沟未见肿大淋巴结。

2. 影像诊断: (1)右肺下叶背段磨玻璃结节，建议3-6个月复查CT。 (2)双肺下叶条索。 (3)肝硬化、脾
大，食管下端、胃底静脉曲张，脾门前方静脉曲张。 (4)考虑肝S7被膜下小血管瘤，建议MRI进一步检查。
(5)肝右叶多发小囊肿。 (6)胆囊窝积液。 (7)下腹部CT扫描未见明显异常。

【磁共振平扫+增强】:
1. 影像所见: 肝脏体积不大，内弥散分布细条、网状索状T2压脂高信号影;肝S5段小圆形T2高信号影，

直径约为6mm。胆囊外形不大，内未见明显异常信号影;胆囊窝内少量液性信号影。脾脏体积显著增大，内
信号均匀。胰腺、双肾外形规则，信号均匀。贲门胃底旁可见扭曲小血管影。门脉、脾静脉增粗。

2. 影像诊断: (1)肝硬化、纤维化。 (2)脾大。 (3)门脉高压。 (4)肝S5段小囊肿。 (5)胆囊窝少量积液。

【食道、胃、十二指肠镜】:
1. 影像所见: 食道通过顺利，下段静脉中度曲张，呈串珠样，红色征阳性。食管曲张静脉套扎机套

扎5环。贲门开合佳通畅，食管静脉曲张延续至胃底，可见团状静脉曲张。三明治法，分两点注入一点注入
聚桂醇10ml，组织胶3ml(6支);另一点注入聚桂醇 10ml，组织胶3ml(6支);胃体粘膜红肿糜烂。胃窦粘膜充血
水肿，红白相间，以红为主，可见散在小片状糜烂，幽门圆，开放好，十二指肠球部未见明显异常。

2. 影像诊断: (1)食管静脉曲张破裂出血套扎术及组织胶硬化术。 (2)经胃镜食管药物注射。 (3)经内镜
止血术。 (4)门脉高压性胃病。

Table 6: A data example from ClinicalBench. (Cont. Table 5)
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Data Example (English)

[Case ID]: 2e4ff11eaa244c2d8124e537d2b061e3

[Department]: Gastroenterology

[Case Summary]:
Patient Basic Information: Middle-aged male, XX years old. (We anonymize the age information in the sample data
presented.)
Chief Complaint: Vomiting blood for 2 days after eating.
Medical History: The patient experienced vomiting of coffee-colored gastric contents (approximately 100ml)
accompanied by dizziness, palpitations, and weakness after consuming hard food 2 days ago. There was no
abdominal distension, pain, melena, or bloody stool, nor any confusion. The patient was treated conservatively with
acid-suppressing and hemostatic medications, after which symptoms of vomiting blood improved. The patient has a
history of chronic Hepatitis B for three years, which has not been treated.
Physical Examination: Pale skin and mucous membranes, flat abdomen with no visible peristaltic waves and presence
of abdominal breathing. No abdominal wall vein varicosity was observed. The abdomen was soft without fluid wave or
shifting dullness, and no palpable masses. There was no significant tenderness or rebound tenderness, and the liver and
spleen were not palpable below the ribs. Murphy’s sign was negative. No evident kidney area tenderness or percussion
pain, and no abnormal vascular pulsation in the abdomen. No significant tenderness at bilateral ureteral pressure points.
Liver dullness was present, with the upper boundary at the right mid-clavicular line at the fifth intercostal space, with no
shifting dullness. Bowel sounds were normal.
Auxiliary Examination:

1. Imaging Examination:
1.1. CT Scan (Plain + Contrast): (1) Ground glass nodule in the lower lobe of the right lung, suggest a follow-up

CT in 3-6 months. (2) Linear opacities in the lower lobes of both lungs. (3) Liver cirrhosis, splenomegaly, varices at
the lower end of the esophagus and the gastric fundus, and varices in front of the spleen. (4) Possible subcapsular
hemangioma in liver segment S7, further examination with MRI suggested. (5) Multiple small cysts in the right lobe of
the liver. (6) Fluid accumulation in the gallbladder fossa. (7) No apparent abnormalities in the lower abdominal CT
scan.

1.2. MRI (Plain + Contrast): (1) Liver cirrhosis, fibrosis; enlarged spleen; portal hypertension. (2) Small cyst in
liver segment S5. (3) Minor fluid accumulation in the gallbladder fossa.

1.3. Esophagogastroduodenoscopy: (1) Esophageal varices rupture treated with banding and tissue glue
sclerotherapy. (2) Esophageal drug injection via gastroscopy. (3) Endoscopic hemostasis. (4) Portal hypertensive
gastropathy.

2. Laboratory Examination:
2.1. Routine Blood Test: (1) Red Blood Cells (RBC) 3.0 × 1012/L ↓; (2) Hemoglobin (HGB) 97g/L ↓; (3)

Hematocrit (HCT) 27.9% ↓; (4) Platelet Count (Impedance method) (PLT-I) 47× 109/L ↓; (5) Mean Platelet Volume
(MPV) 13.2fL ↑; (6) Plateletcrit (PCT) 0.06% ↓.

2.2. Blood Biochemistry Test: (1) Aspartate Aminotransferase (AST) 60U/L ↑; (2) Total Protein (TP) 61.6g/L
↓; (3) Albumin (ALB) 31.7g/L ↓; (4) Albumin/Globulin Ratio (A/G) 1.11.2 − 2.4 ↓; (5) Total Bilirubin (TBIL)
41.5mol/L ↑; (6) Direct Bilirubin (DBIL) 10.0mol/L ↑; (7) Indirect Bilirubin (IBIL) 31.5mol/L ↑; (8) Prealbumin
(PA) 93.5mg/L ↓; (9) Calcium (Ca) 2.10mmol/L ↓; (10) Natrium (Na) 136mmol/L ↓; (11) Osmolality (OSM)
272mOsm/kg ↓.

2.3. Coagulation Function Test: (1) Prothrombin Time# (PT#) 20.8S ↑; (2) Thrombin Time# (TT#) 19.5S ↑; (3)
Fibrinogen# (Fg#) 1.1g/L ↓; (4) Prothrombin Activity (PT%) 43% ↓; (5) International Normalized Ratio (PT.INR)
1.810.85− 1.25 ↑.

2.4. Tumor Marker Test: (1) Alpha-Fetoprotein (AFP) 307.2ng/mL ↑; (2) Carbohydrate Antigen 19-9 (CA19-9)
69.9U/mL ↑.

[Clinical Diagnosis]:
1. Preliminary Diagnosis: (1) Upper gastrointestinal bleeding; (2) Uptured esophagogastric varices bleeding; (3)

Liver cirrhosis; (4) Anemia; (5) Electrolyte imbalance.

Table 7: A data example from ClinicalBench. (Cont. Table 6)
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Data Example (English)

2. Diagnostic Basis:
2.1. History of chronic Hepatitis B, and vomiting blood for 2 days after eating hard food.
2.2. Physical examination supports the diagnosis: (1) Flat abdomen, no gastrointestinal peristaltic waves, ab-

dominal breathing present, no visible abdominal wall vein varicosity. (2) Soft abdomen, no fluid wave or shifting
dullness, no palpable masses, no significant tenderness or rebound pain, liver and spleen not palpable below the ribs,
Murphy’s sign negative, no evident renal tenderness or percussion pain, no abnormal vascular pulsation in the abdomen.
(3) No significant tenderness at bilateral ureteral pressure points. Liver dullness present, upper boundary at the right
mid-clavicular line at the fifth intercostal space, no shifting dullness. (4) Normal bowel sounds.

2.3. Imaging examinations support the diagnosis: (1) CT Scan (Plain + Contrast) showing liver cirrhosis,
splenomegaly, varices at the lower end of the esophagus and the gastric fundus, and varices in front of the spleen.
(2) MRI (Plain + Contrast) indicating liver cirrhosis, fibrosis, enlarged spleen, portal hypertension. (3) Endoscopy
(Esophagus, Stomach, Duodenum) revealing ruptured esophageal varices and portal hypertensive gastropathy.

2.4. Laboratory examinations support the diagnosis: (1) Routine Blood Test shows: decreased red blood cells
(RBC), decreased hemoglobin (HGB), and decreased hematocrit (HCT). (2) Blood biochemistry Test shows: increased
aspartate aminotransferase (AST), decreased total protein (TP), decreased albumin (ALB), decreased albumin/globulin
ratio (A/G), increased total bilirubin (TBIL), increased direct bilirubin (DBIL), increased indirect bilirubin (IBIL),
decreased prealbumin (PA), decreased calcium (Ca), decreased natrium (Na), and decreased osmolarity (OSM). (3)
Coagulation Function Test shows: increased prothrombin time (PT), increased thrombin time# (TT#), decreased
fibrinogen# (Fg#), decreased percent activity (PT%), and increased International Normalized Ratio (PT.INR).

3. Differential Diagnosis:
3.1. Gastric and Duodenal Ulcer with Bleeding: Bleeding is a common complication of ulcer disease. Minor

bleeding often presents with no clinical symptoms and is only detected during fecal occult blood tests. A bleed greater
than 500ml is considered severe, primarily manifested as vomiting blood, bloody stools, and varying degrees of anemia.
In patients with a history of ulcer disease presenting with significant gastrointestinal bleeding, gastric and duodenal
ulcers should be the first consideration.

3.2. Mallory-Weiss Tear: This condition involves a longitudinal mucosal tear at the gastroesophageal junction or
cardia leading to upper gastrointestinal bleeding, with 85% of patients presenting with symptoms of vomiting blood.
The typical presentation occurs after an episode of nausea or vomiting. Gastroscopy can diagnose this condition by
identifying active bleeding, adherent blood clots, or a fibrin crust on or near the mucosal tear at the gastroesophageal
junction.

3.3. Gastrointestinal Tumor with Bleeding: About 5% of cases may experience significant bleeding, presenting as
vomiting blood and/or melena (black stools). It is commonly seen in individuals over 40 years old, especially males,
who have recently experienced poor general condition, abdominal pain, or other gastrointestinal symptoms. Patients
with a personal or family history of gastrointestinal tumors should be particularly considered.

4. Final Diagnosis: Rupture and bleeding of esophagogastric varices.
5. Principle of Treatment: (1) Maintain normal respiratory and circulatory system function. (2) Control bleeding

conditions, interventional or surgical treatment.
6. Treatment Plan: (1) Based on the patient’s condition, establish intravenous access, withhold food and water, and

monitor vital signs. (2) For treatment, administer intravenous infusion of omeprazole and somatostatin to stop bleeding
and protect the stomach from acid; ceftriaxone to prevent infection, and magnesium isoglycyrrhizinate to improve
liver function abnormalities; regularly monitor complete blood count, and perform blood transfusion treatment when
necessary; provide fluid replacement to maintain stability of electrolytes and acid-base balance, as well as nutritional
support and other symptomatic treatments. (3) Complete routine admission tests such as electrocardiograms and cardiac
echocardiography, determine surgical indications, rule out contraindications for surgery, and then schedule endoscopic
surgery when appropriate.

Table 8: A data example from ClinicalBench. (Cont. Table 7)
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Data Example (English)

[CT Scan (Plain + Contrast)]:
1. Findings: (1) Lungs: There is a ground-glass nodule in the dorsal segment of the right lower lobe, approximately

5mm x 4mm in size. There are strip-like high-density shadows in both lower lobes. (2) Mediastinum: The structures of
both hilum are normal; trachea and bronchi are patent. No significantly enlarged lymph nodes seen in the mediastinum.
The heart is normal in size, shape, and position. No pleural thickening on both sides. Dilated and tortuous vessels
are visible at the lower end of the esophagus and the fundus of the stomach. (3) Liver: Increased volume of the left
hepatic lobe with uneven parenchymal density and irregular liver margins. A small patchy slightly hyperdense shadow
is seen subcapsularly in liver segment S7, about 1.1cm in diameter, showing progressive enhancement post-contrast.
Multiple small round hypo-dense shadows are seen in the right lobe, the largest being about 0.7cm in diameter, with no
enhancement post-contrast. No dilatation of the intrahepatic and extrahepatic bile ducts. (4) Gallbladder: Normal size,
no wall thickening, no abnormal density within the lumen, fluid seen in the gallbladder fossa. (5) Spleen: Enlarged
spleen with no obvious abnormal enhancement, multiple dilated and tortuous vascular shadows anterior to the hilum.
(6) Pancreas: Clear outline, normal shape and size, no abnormal density or pancreatic duct dilation. (6) Adrenal Area:
No significant abnormalities. (7) Kidneys: Symmetrical kidneys, normal in shape and size, no abnormal density. (8)
Abdomen and Pelvis: No enlarged lymph nodes in the abdominal cavity and retroperitoneal space. Normal prostate
morphology and size, no abnormalities within. Normal seminal vesicle glands in size, shape, and density. The bladder
is well-filled, with no wall thickening, and no abnormal density within. No enlarged lymph nodes in both pelvic walls
and inguinal areas.

2. Impression: (1) Ground-glass nodule in the dorsal segment of the right lower lobe, recommend follow-up
CT in 3-6 months. (2) Strip-like densities in both lower lobes. (3) Cirrhosis, splenomegaly, esophageal and gastric
fundal varices, varices anterior to the spleen hilum. (4) Possible small hemangioma subcapsularly in liver segment
S7, recommend further examination with MRI. (5) Multiple small cysts in the right lobe of the liver. (6) Fluid in the
gallbladder fossa. (7) No significant abnormalities in the lower abdominal CT scan.

[MRI Scan (Plain + Contrast))]:
1. Findings: (1) Liver: Not large in volume, with diffuse distribution of thin, reticular high signal T2 fat-suppressed

strands; small round high signal T2 lesion in liver segment S5, about 6mm in diameter. Gallbladder is small, with no
significant abnormal signal within; a small amount of liquid signal in the gallbladder fossa. (2) Spleen: Significantly
enlarged, with uniform signal. (3) Pancreas and Kidneys: Regular shape, uniform signal. (4) Adjacent to the
gastroesophageal junction and gastric fundus: Twisted small vascular shadows. Portal vein and splenic vein are
thickened.

2. Impression: (1) Cirrhosis, fibrosis. (2) Splenomegaly. (3) Portal hypertension.(4) Small cyst in liver segment S5.
(5) Small amount of fluid in the gallbladder fossa.

[Esophagogastroduodenoscopy]:
1. Findings: The passage through the esophagus was smooth, with moderate varices in the lower segment appearing

beaded and exhibiting positive red signs. Five rings of esophageal variceal ligation were performed using a variceal
banding device. The gastroesophageal junction was well-functioning and patent, with esophageal varices extending
to the fundus of the stomach, where cluster-like varices were visible. Sandwich method applied: two sites injected
with 10 ml of polidocanol each and 3 ml of tissue adhesive (6 vials each). The gastric body mucosa was inflamed
and eroded. The mucosa of the gastric antrum was congested and edematous, primarily red with interspersed white,
showing scattered small patches of erosion. The pylorus was round and well-functioning; no obvious abnormalities
were observed in the duodenal bulb.

2. Impression: (1) Esophageal variceal rupture with banding and tissue adhesive sclerotherapy. (2) Esophagogas-
troscopic medication injection. (3) Endoscopic hemostasis. (4) Portal hypertensive gastropathy.

Table 9: A data example from ClinicalBench. (Cont. Table 8)
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Case Study (Chinese)

【病例编号】: 94d8abab8a4643cc91c2443e96f00027

【科室】: 肝胆胰外科

【病例摘要】:
患者基本信息: 中年男性，XX岁。(我们对展示样例的年龄信息进行匿名化处理。)
主诉:左上腹痛2小时。
病史: 患者于2小时前驾车时被方向盘撞击左上腹后出现左上腹疼痛，为持续剧烈疼痛，无加重或缓解因素，
不伴头痛不适、意识不清，无恶心呕吐，胸闷气促、发热乏力，尿频尿急等伴随症状，双侧肋骨骨折，
由120送至我院急诊，查腹部彩超提示“脾脏异常回声，考虑血肿”，为求进一步诊治，以“创伤性脾破裂”收
入我科。患者车祸外伤史明确。既往体健。
体格检查: 神志清楚，表情痛苦，查体欠合作。双肺呼吸音粗，可闻及湿性音，心律齐，未闻及病理性杂
音，腹部平坦，无胃肠蠕动波，腹式呼吸存在，未见腹壁静脉曲张。腹肌紧张，左上腹有明显压痛，反跳痛
及肌紧张，肝浊音界存在，肝上界位于右锁骨中线第Ⅴ肋间，肠鸣音减弱，余腹部查体因疼痛拒查。四肢肌
力Ⅴ级，肌张力正常，双下肢无水肿。
辅助检查:

1. 影像学检查:
1.1. 彩色多普勒超声: (1)脾脏、左肾间异常回声，局部包裹，考虑血肿。(2)脂肪肝。(3)脾脏回声欠均

匀，提示挫裂伤可能。(4)腹腔可显示部分未见明显积液；请结合临床，必要时常规超声复查。
2. 实验室检查:
2.1. 血常规: (1)白细胞(WBC)10.8× 109/L ↑；(2)淋巴细胞百分数(LYMPH%) 11.9% ↓；(3)中性粒细胞

百分数(NEUT%) 78.7% ↑；(4) 单核细胞绝对值(MONO#) 0.64 × 109/L ↑；(5) 中性粒细胞绝对值(NEUT#)
8.5× 109/L ↑；(6)红细胞(RBC) 3.4× 1012/L ↓；(7)血红蛋白(HGB) 104g/L ↓；(8)红细胞比容(HCT) 31.0%
↓；(9)平均血小板容积(MPV) 10.1fL ↑；(10)嗜碱细胞绝对值(BASO#) 0.07× 109/L ↑；(11) C反应蛋白(CRP)
45.77mg/L↑。

2.2. 血生化: (1)总蛋白(TP) 55.4g/L ↓；(2)白蛋白(ALB) 35.1g/L ↓；(3)钙(Ca) 2.06mmol/L ↓。

【彩色多普勒超声】:
影像所见: (1)肝脏：形态大小正常，被膜光滑连续，实质回声细密、增强，肝内管状结构走行清晰自

然，门静脉主干内径正常。(2) 胆囊：形态大小正常，壁尚光滑，囊腔内未见异常回声，肝内外胆管无扩
张。(3) 脾脏：形态大小正常，实质回声不均匀。脾脏、左肾间可见一片状不规则低回声区，边界欠清，
内部回声不均，范围约7.9×4.8cm。(4) 胰腺：形态大小正常，实质回声均匀，主胰管无扩张。(5) 肾脏：
双肾位置、形态、大小正常，轮廓光滑规整，皮髓质界限清晰，实质回声分布均匀，集合系统无分离。(6)
CDFI：血流信号未见明显异常。平卧位探查腹腔，腹腔可显示部分未见明显游离液性暗区。

【医生提供的临床诊断和影像诊断】:
1. 初步诊断: (1)创伤性脾破裂; (2)肋骨骨折; (3)创伤性肺炎。
2. 诊断依据:
2.1. 患者外伤后左上腹痛2小时。
2.2. 体格检查支持诊断: 体格检查支持诊断。神志清楚，表情痛苦，查体欠合作。双肺呼吸音粗，可闻

及湿性音，心律齐，未闻及病理性杂音，腹部平坦，无胃肠蠕动波，腹式呼吸存在，未见腹壁静脉曲张。腹
肌紧张，左上腹有明显压痛，无明显反跳痛及肌紧张，肝浊音界存在，肝上界位于右锁骨中线第Ⅴ肋间，肠
鸣音减弱，余腹部查体因疼痛拒查。四肢肌力Ⅴ级，肌张力正常，双下肢无水肿。

2.3. 影像学检查支持诊断: (1)彩色多普勒超声示：脾脏、左肾间异常回声，局部包裹，考虑血肿，较前
范围变化不大；脂肪肝；脾脏回声欠均匀，提示挫裂伤可能；腹腔可显示部分未见明显积液；请结合临床，
必要时常规超声复查。

2.4. 实验室检查支持诊断: (1) 血常规示: 白细胞（WBC）升高，淋巴细胞百分数（LYMPH%）降低，
中性粒细胞百分数（NEUT%）升高，单核细胞绝对值（MONO#）升高，中性粒细胞绝对值（NEUT#）升
高，红细胞（RBC）降低，血红蛋白（HGB）降低，红细胞比容（HCT）降低，平均血小板容积（MPV）
升高，嗜碱细胞绝对值（BASO#）升高，C反应蛋白（CRP）升高; (2)血生化示: 总蛋白（TP）降低，白蛋
白（ALB）降低，钙（Ca）降低。

Table 10: A detailed case study on ClinicalBench.
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Case Study (Chinese)

3. 鉴别诊断:
3.1. 消化性溃疡急性穿孔：有较典型的溃疡病史，腹痛突然加剧，腹肌紧张，肝浊音界消失，X线透视

见膈下有游离气体等可资鉴别。
3.2. 胆石症和急性胆囊炎：常有胆绞痛史，疼痛位于右上腹，常放射到右肩部，Murphy征阳性，血及尿

淀粉酶轻度升高，B超及X线胆道造影可明确诊断。
3.3. 急性坏死性肠炎：具有腹痛、腹胀、便血、高热及呕吐等症状，腹胀较严重，全身中毒症状重。
4. 最终诊断: 脾破裂。
5. 治疗原则: (1)先保命后保脾；(2)年龄越小越优先保脾；(3)根据脾脏损伤程度选择一种或几种保脾方

法；(4)施行脾保留手术后应注意严密观察，防止出现延迟性脾破裂；(5)对高龄、一般状态差、严重多发
伤、凝血酶原时间显著延长者，建议施行脾切除术。

6. 治疗计划: (1)根据患者病情予以特级护理，心电监护，建立静脉通路，报病危，密切监测生命体征
变化。(2)治予以补液补充血容量。(3)明确手术指征，排除手术禁忌症后急诊行手术治疗。

7. 影像诊断: (1)脾脏、左肾间异常回声，局部包裹，考虑血肿，较前范围变化不大。 (2)脂肪肝。 (3)
脾脏回声欠均匀，提示挫裂伤可能。 (4) 腹腔可显示部分未见明显积液；请结合临床，必要时常规超声复
查。

【Agent#1@3提供的科室导诊、临床诊断和影像诊断】:
1. 科室导诊: 肝胆胰外科。
2. 初步诊断: (1)外伤性脾破裂伴血肿形成; (2)腹部闭合性损伤; (3)双侧肋骨骨折; (4)轻度贫血; (5)轻度

低钙血症; (6)脂肪肝。
3. 诊断依据: (1) 患者有明确的车祸外伤史，特别是方向盘撞击导致的左上腹剧烈疼痛和左侧肋骨骨

折。(2)出现剧烈腹痛，腹肌紧张、压痛及反跳痛，提示可能存在腹内脏器损伤。(3)彩色多普勒超声提示脾
脏回声欠均匀，考虑挫裂伤可能，以及脾脏、左肾间的异常回声，局部包裹，考虑为血肿。(4)实验室检查
显示白细胞总数升高，中性粒细胞比例增加，C反应蛋白显著升高，提示存在急性炎症反应；血红蛋白和红
细胞计数降低，提示轻度贫血；血钙降低，提示轻度低钙血症。(5)超声未见明显腹腔积液，但不能完全排
除肝挫伤和其他内脏损伤。

4. 鉴别诊断:
4.1. 胰腺损伤：虽然超声未见明显腹腔积液，但胰腺损伤需进一步排查，因其症状与脾破裂相似，可通

过CT等影像学检查予以排除。
4.2. 肠破裂或穿孔：腹膜炎体征需与小肠或结肠穿孔相鉴别，通过CT或立位腹平片检查可帮助诊断。
4.3. 肾脏损伤：超声提示脾脏、左肾间异常回声，需进一步检查明确肾脏是否有损伤。
4.4. 血小板减少症：血小板计数虽在正常范围内，但MPV升高，提示可能存在血小板功

能异常而非数量减少。 【人类医生评价】：腹腔内出血导致贫血，无需与血液疾病鉴别。

5. 最终诊断: 外伤性脾破裂伴血肿形成。
6. 治疗原则: (1) 紧急处理：评估患者生命体征，维持气道通畅，纠正休克，控制出血。(2)

手术治疗：对于脾破裂伴血肿形成，应尽快进行手术治疗，评估脾脏损伤情况，决

定是否行脾切除或脾修补术。 【人类医生评价】：脾破裂如不严重可绝对卧床保守观察。

(3)抗感染治疗：预防和控制感染，给予广谱抗生素治疗。(4)纠正贫血和电解质紊乱：输血、补充血制品以
及纠正低钙血症。(5)监测生命体征和器官功能：密切观察患者的生命体征、尿量、心电图、血气分析等，
及时发现并处理可能出现的并发症。

7. 治疗计划: (1) 完善腹部CT检查，明确脾脏损伤程度、是否存在其他脏器损伤（如肝挫伤）
以及肾脏状况。(2) 如证实脾破裂严重，立即安排急诊剖腹探查术，术中根据脾脏损伤情况决定是
否行脾切除或脾修补术，并处理其他可能的脏器损伤。(3) 在术前、术后给予广谱抗生素预防感
染。(4) 根据血红蛋白和血细胞比容的变化，适时输注红细胞悬液，补充血容量。(5) 给予补钙治
疗，纠正低钙血症。(6) 术后严密监测患者生命体征、腹部体征及实验室指标变化，调整治疗方
案。 如果肝挫伤严重，也需要相应处理。 【人类医生评价】：无肝挫伤的诊断。

8. 影像诊断: (1) 肝脏、胆囊、胰腺及双肾的形态、大小、结构、血流信号以及肝内外胆管、门静脉
主干、集合系统等方面均显示正常。 (2) 然而，脾脏的实质回声呈现不均匀性改变，同时在脾脏与左肾
之间发现了一片状不规则低回声区域，边界欠清晰，内部回声也不均匀，大小约为7.9×4.8cm。这个发现
提示可能存在脾脏局部的占位性病变，如结节、肿瘤或其他炎症性病灶。为了明确诊断，建议进一步进
行CT、MRI等相关检查或者组织活检。 (3)此外，腹腔内未见明显游离液性暗区，排除了大量腹水的可能
性。综上所述，影像学表现为脾脏局部异常及脾肾间隙不规则低回声区，需进一步排查脾脏占位性病变。其
他相关器官未见明显异常。

Table 11: A detailed case study on ClinicalBench, diagnosed by Agent#1@3.
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【Agent#3@1提供的科室导诊、临床诊断和影像诊断】:
1. 科室导诊: 肝胆胰外科。
2. 初步诊断: (1)外伤性脾破裂伴血肿形成; (2) 左肾挫裂伤; 【人类医生评价】：彩超未

提示肾损伤。 (3)脂肪肝; (4)双侧肋骨骨折; (5)轻度贫血; (6)轻度低钙血症。
3. 诊断依据: (1)患者有明确的车祸外伤史，特别是撞击导致的方向盘失控和双侧肋骨骨折。(2)出现剧

烈腹痛，腹肌紧张、压痛及反跳痛，提示可能存在腹内脏器损伤。(3) 彩色多普勒超声提示脾脏回声欠均
匀，考虑挫裂伤可能，脾脏、左肾间异常回声，局部包裹，考虑血肿形成。(4)实验室检查显示白细胞总数
升高，中性粒细胞比例增加，C反应蛋白显著升高，提示存在急性炎症反应；血红蛋白和红细胞计数降低，
提示轻度贫血；血钙降低。(5)超声未见明显腹腔积液，但未明确提及肝脏挫裂伤，肝浊音界存在，提示肝
脏可能未受重伤。

4. 鉴别诊断:
4.1. 胰腺损伤：虽超声未见明显腹腔积液，但胰腺损伤需进一步排查，可通过CT等影像学检查予以排

除。
4.2. 肝脏挫裂伤：超声提示脂肪肝，但未明确提及肝脏挫裂伤，需结合临床表现和进一步影像学检查以

排除。
4.3. 肠破裂：患者无明显腹膜炎症状，且超声未提示肠管异常，故暂不考虑肠破裂。
4.4. 胆囊损伤：患者无典型的胆囊损伤症状，如黄疸、右上腹痛等，暂不考虑。
4.5. 肾挫裂伤：超声提示 左肾间异常回声 【人类医生评价】：脾与肾之前的异常回声

，而不是肾异常回声。 ，考虑血肿形成，因此已纳入初步诊断。

5. 最终诊断: 外伤性脾破裂伴血肿形成。
6. 治疗原则: (1) 紧急处理：维持生命体征稳定，包括吸氧、心电监护、建立静脉通路、输

液、输血等支持治疗。(2) 手术治疗：根据病情评估，可能需要进行剖腹探查术以明确损伤情
况，并进行脾切除或脾修补术，同时评估并处理其他脏器损伤。(3) 非手术治疗：对于症状较
轻、生命体征稳定的患者，可以先尝试保守治疗，包括观察、输液、使用抗生素等。(4) 抗感染
治疗：预防和控制感染，给予广谱抗生素治疗。(5) 纠正贫血和电解质紊乱： 输血、补充血制品

【人类医生评价】：短时间失血过多大于全身血容量20%或者血红

蛋白低于90可输血，该患者不符合。 以及纠正低钙血症。
7. 治疗计划: (1)急诊处理：立即给予患者吸氧、心电监护，建立静脉通路，进行必要的输液、输血等支

持治疗。(2)完善腹部增强CT检查，明确脾脏损伤程度及其他脏器损伤情况。(3)根据CT结果，如证实脾破
裂严重，立即安排急诊剖腹探查术，术中根据脾脏损伤情况决定是否行脾切除或脾修补术，并评估处理其他
脏器损伤。(4)在术前、术后给予广谱抗生素预防感染。(5)根据血红蛋白和血细胞比容的变化，适时输注红
细胞悬液，补充血容量。(6)给予补钙治疗，纠正低钙血症。(7)术后严密监测患者生命体征、腹部体征及实
验室指标变化，调整治疗方案。

8. 影像诊断: (1)肝脏：形态大小正常，被膜光滑连续，实质回声细密、增强，肝内血管结构清晰，门
静脉主干内径正常，无异常发现。(2) 胆囊：形态大小正常，壁光滑，囊腔内无异常回声，肝内外胆管无
扩张。(3) 脾脏：形态大小正常，实质回声不均匀，脾脏与左肾间存在一片状不规则低回声区域，边界欠
清晰，内部回声不均，大小约为7.9×4.8cm，提示可能存在脾脏局部病变，如结节、肿瘤或其他占位性病
变。(4)胰腺：形态大小正常，实质回声均匀，主胰管无扩张，无异常发现。(5)肾脏：双肾位置、形态、大
小正常，轮廓光滑规整，皮髓质界限清晰，实质回声分布均匀，集合系统无分离，无积水现象。(6) CDFI：
血流信号未见明显异常。(7)腹腔探查：平卧位未见明显游离液性暗区，提示无明显腹水。综上所述，影像
学诊断为：a. 脾脏实质回声不均匀，脾脏与左肾间存在一个不规则低回声区，建议进一步检查以明确该病灶
的性质，如CT、MRI或活组织病理检查等。b. 其他器官（肝脏、胆囊、胰腺、双肾及腹腔）未见明显异常。

Table 12: A detailed case study on ClinicalBench, diagnosed by Agent#3@1.
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Case Study (Chinese)

【Agent#1@1提供的科室导诊、临床诊断和影像诊断】:
1. 科室导诊: 肝胆胰外科。
2. 初步诊断: (1)外伤性脾破裂伴血肿形成; (2)脂肪肝; (3)双侧肋骨骨折; (4)轻度贫血; (5)轻度低钙血

症。

3. 诊断依据: (1)患者有明确的车祸外伤史，尤其是撞击导致的 方向盘失控 【人类医生

评价】：语序错误。 和双侧肋骨骨折。(2)腹痛剧烈且持续不缓解，伴有腹肌紧张、压痛及反跳痛，提示可
能存在腹内脏器损伤。(3)彩色多普勒超声提示脾脏回声欠均匀，考虑挫裂伤可能，以及脾脏、左肾间的异
常回声，局部包裹，考虑为血肿。(4)实验室检查显示白细胞总数升高，中性粒细胞比例增加，C反应蛋白显
著升高，提示存在急性炎症反应，同时血红蛋白和红细胞计数降低，提示轻度贫血。(5)血生化结果显示总
蛋白和白蛋白水平下降，钙离子浓度降低。

4. 鉴别诊断:
4.1. 胰腺损伤：虽然超声未见明显腹腔积液，但胰腺损伤需进一步排查，因其症状与脾破裂相似，可通

过CT等影像学检查予以排除。
4.2. 肝脏损伤：超声提示脂肪肝，但未明确提及肝脏挫裂伤，需结合临床表现和进一步影像学检查以排

除。
4.3. 小肠或结肠穿孔：腹膜炎体征需与小肠或结肠穿孔相鉴别，通过CT或立位腹平片检查可帮助诊断。
5. 最终诊断: 外伤性脾破裂伴血肿形成。
6. 治疗原则: (1)急诊手术治疗：对于脾破裂伴血肿形成的患者，若病情危重，应尽快行剖腹探查术，

评估脾脏损伤情况，决定是否行脾切除或脾修补术。(2)抗感染治疗：预防和控制感染，给予广谱抗生素治
疗。(3)纠正贫血和电解质紊乱： 输血、补充血制品 【人类医生

评价】：短时间失血过多大于全身血容量20%或者血红蛋白低于90可输血，该患者不符合。
以及纠正低钙血症。(4) 监测生命体征和器官功能：密切观察患者的生命体征、尿量、心电图、血气分析
等，及时发现并处理可能出现的并发症。

7. 治疗计划: (1) 进一步完善腹部增强CT检查，明确脾脏损伤程度及是否存在其他脏器损伤。(2) 根
据CT结果，如证实脾破裂严重，立即安排急诊剖腹探查术，术中根据脾脏损伤情况决定是否行脾切除或脾
修补术。(3)在术前、术后给予广谱抗生素预防感染。(4)根据血红蛋白和血细胞比容的变化，适时输注红细
胞悬液，补充血容量。(5)给予补钙治疗，纠正低钙血症。(6)术后严密监测患者生命体征、腹部体征及实验
室指标变化，调整治疗方案。

8. 影像诊断: (1)肝脏：正常形态和大小，被膜完整，实质回声细密增强，肝内血管结构清晰，门静脉主
干内径在正常范围内。(2)胆囊：形态和大小正常，壁光滑，囊腔内无异常回声，肝内外胆管未见扩张。(3)
脾脏：形态和大小正常，但实质回声不均匀，脾脏与左肾之间存在一不规则低回声区，边界不清，内部回声
不均，大小约为7.9×4.8cm。(4)胰腺：形态和大小正常，实质回声均匀，主胰管无扩张。(5)双肾：位置、
形态、大小正常，轮廓光滑规整，皮髓质界限清晰，实质回声分布均匀，集合系统无分离，无积水现象。(6)
CDFI血流信号检查未发现明显异常。(7)平卧位探查腹腔，未见明显游离液性暗区，提示无明显腹水。综合
以上影像表现， 初步印象可能为脾脏局部病变（如结节、肿瘤等）以及脾脏与左肾间的不

规则低回声区需要进一步评估。 【人类医生评价】：外伤后出血。 其他器官未见明显异常。

Table 13: A detailed case study on ClinicalBench, diagnosed by Agent#1@1.
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Case Study (Chinese)

【InternLM2提供的科室导诊、临床诊断和影像诊断】:
1. 科室导诊: 肝胆胰外科。
2. 初步诊断: (1)腹部闭合性损伤：脾破裂、 肝挫伤、肾挫伤; 【人类医生评价】：病例中

未提及。 (2)腹腔内出血; (3)脂肪肝; (4) 血小板减少症; 【人类医生评价】：患者血小板减少

是贫血所致，无需此诊断。 (5) 感染性休克。 【人类医生评价】：患者无休克表现，休克有

意识障碍，血压低于90/60mmHg。
3. 诊断依据: (1) 患者有明确的腹部外伤史，出现剧烈腹痛，腹肌紧张，有压痛及反跳痛，

提示腹部闭合性损伤的可能。(2) 超声检查显示脾脏、左肾间异常回声，局部包裹，考虑血
肿，提示脾破裂或肾挫伤的可能。(3) 实验室检查显示白细胞计数升高，中性粒细胞百分比
和绝对值升高，提示感染的可能。(4) 血红蛋白和红细胞计数降低，提示存在失血性贫血。(5)
血小板计数降低，提示血小板减少症。 【人类医生评价】：患者血小板减少是贫血所致，无

需此诊断。 (6)总蛋白、白蛋白和钙离子水平降低，提示存在低蛋白血症和电解质紊乱。
4. 鉴别诊断:
4.1. 肠梗阻：患者无恶心、呕吐等症状，腹部X线检查未见明显气液平，可排除肠梗阻。
4.2. 急性胰腺炎：患者无上腹部疼痛、恶心、呕吐等症状，血淀粉酶和脂肪酶水平正常，可排除急性胰

腺炎。
4.3. 消化道穿孔：患者无气腹征象，腹部X线检查未见膈下游离气体，可排除消化道穿孔。
4.4. 腹膜炎：患者无发热、寒战等感染症状，腹部体征不典型，可排除腹膜炎。
5. 最终诊断: 腹部闭合性损伤（脾破裂、 肝挫伤、肾挫伤 【人类医生评价】：病例中无

法证明有上述疾病。 ）。

6. 治疗原则: (1)紧急处理：迅速评估患者生命体征，维持气道通畅，纠正休克，控制出血。(2)手术治
疗：对于脾破裂、 肝挫伤、肾挫伤 【人类医生评价】：病例中无法证明有上

述疾病。 等腹部闭合性损伤，应尽快进行手术治疗，清除坏死组织，止血，修复损伤器官。(3)抗感染治
疗：根据病原菌培养结果，选择合适的抗生素进行抗感染治疗。(4)营养支持：给予患者足够的营养支持，
纠正低蛋白血症和电解质紊乱。(5)监测病情：密切监测患者生命体征、血常规、血生化等指标，及时调整
治疗方案。

7. 治疗计划: (1)立即进行腹部CT检查，明确脾破裂、 肝挫伤、肾挫伤 【人类医生评价

】：病例中无法证明有上述疾病。 的范围和程度。(2) 紧急输血、输液，纠正休克和失血性

贫血。 【人类医生评价】：未达到输血标准，患者无休克表现。 (3) 进行急诊手术，清除坏死组织，止
血，修复损伤器官。(4)术后给予广谱抗生素预防感染。(5)给予患者肠内营养支持，纠正低蛋白血症和电解
质紊乱。(6)术后密切监测患者生命体征、血常规、血生化等指标，及时调整治疗方案。

8. 影像诊断: (1)肝脏：形态、大小、被膜、实质回声、肝内管状结构均正常，门静脉主干内径正常。(2)
胆囊：形态、大小、壁光滑，囊腔内无异常回声，肝内外胆管无扩张。(3)脾脏：形态、大小正常，实质回
声不均匀，脾脏与左肾间可见不规则低回声区，边界欠清，内部回声不均，范围约7.9×4.8cm。(4)胰腺：形
态、大小、实质回声均匀，主胰管无扩张。(5)肾脏：双肾位置、形态、大小、轮廓、皮髓质界限、实质回
声分布均正常，集合系统无分离。(6) CDFI：血流信号未见明显异常。(7)腹腔：平卧位探查，未见明显游离
液性暗区。

Table 14: A detailed case study on ClinicalBench, diagnosed by InternLM2.
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Case Study (Chinese)

【GPT-4提供的科室导诊、临床诊断和影像诊断】:
1. 科室导诊: 肝胆胰外科。
2. 初步诊断: (1) 腹部挫裂伤; 【人类医生评价】：病例中未提及。 (2) 脾 脏 挫 裂 伤; (3)

脾脏血肿; 【人类医生评价】：脾脏左肾间血肿。 (4) 肝脏挫伤; 【人类医生评价】：病

例中未提及。 (5)脂肪肝; (6)双侧肋骨骨折; (7)腹膜炎。
3. 诊断依据: (1)患者有车祸外伤史，腹部受到撞击。(2)彩色多普勒超声显示脾脏、左肾间异常回声，

局部包裹，考虑血肿，脾脏回声欠均匀，提示挫裂伤可能。(3)彩色多普勒超声显示脂肪肝。(4)患者有双
侧肋骨骨折的明确诊断。(5) 腹肌紧张，有压痛及反跳痛，提示腹膜刺激征象。(6) 血常规显示白细胞升
高，C反应蛋白升高，提示有炎症反应。(7)血生化显示总蛋白、白蛋白降低，可能与腹部损伤导致的蛋白质
丢失或稀释有关。

4. 鉴别诊断:
4.1. 胰腺挫裂伤：需结合临床和影像学检查进一步排除。
4.2. 腹部器官 【人类医生评价】：消化道。 穿孔：患者无明显的胃肠道症状，如恶心、呕吐，且超

声未见明显积液，但需警惕。

4.3. 腹部其他 实体 【人类医生评价】：实质。 器官损伤：需结合临床和影像学检查进一步排除。

5. 最终诊断: 脾脏挫裂伤。
6. 治疗原则: (1)稳定患者生命体征。(2)控制内出血，防止休克。(3) 预防和治疗感染。

【人类医生评价】：保守治疗及手术后需抗生素治疗。 (4)保护和恢复脾脏功能，避免不必要的脾切除。(5)
监测和处理可能的并发症。

7. 治疗计划: (1) 严密监测生命体征，维持血流动力学稳定。(2) 保守治疗：卧床休息，禁食，静脉补
液，输血治疗（如有必要）。(3)抗生素治疗：预防或治疗感染。(4)疼痛控制：适量使用镇痛药物。(5)定
期复查超声或CT，监测脾脏血肿和挫裂伤的变化。(6)如出现脾脏破裂或持续出血，考虑手术治疗。(7)针对
脂肪肝，建议患者改善生活方式，调整饮食。(8)对于肋骨骨折，给予适当的疼痛控制和支持性治疗。

8. 影像诊断: (1) 肝脏： 未见明显异常。 【人类医生评价】：脂肪肝。 (2) 胆囊：未见明显异常。(3)
脾脏：实质回声不均匀，脾脏与左肾间存在一片状不规则低回声区，大小约7.9×4.8cm，需结合临床进一
步评估（可能为脾周围病变或其他）。(4) 胰腺：未见明显异常。(5) 肾脏：未见明显异常。(6) 血流检查
（CDFI）：未见明显异常。(7)腹腔：未见明显游离液体。

Table 15: A detailed case study on ClinicalBench, diagnosed by GPT-4.
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Case Study (Chinese)

【Gemini-Pro提供的科室导诊、临床诊断和影像诊断】:
1. 科室导诊: 肝胆胰外科。
2. 初步诊断: (1) 脾脏挫裂伤; (2) 肝挫伤; 【人类医生评价】：病例中未提及。 (3) 肋骨骨折; (4) 脂肪

肝。
3. 诊断依据: (1)患者有明确的车祸外伤史，且出现全腹痛，程度剧烈难以忍受，伴头痛不适，双侧肋

骨骨折。(2)影像学检查显示脾脏、左肾间异常回声，局部包裹，考虑血肿，较前范围变化不大；脾脏回声
欠均匀，提示挫裂伤可能。(3)实验室检查显示白细胞（WBC）升高，淋巴细胞百分数（LYMPH%）降低，
中性粒细胞百分数（NEUT%）升高，单核细胞绝对值（MONO#）升高，中性粒细胞绝对值（NEUT#）升
高，红细胞（RBC）降低，血红蛋白（HGB）降低，红细胞比容（HCT）降低，平均血小板容积（MPV）
升高，嗜碱细胞绝对值（BASO#）升高，C反应蛋白（CRP）升高。(4)血生化检查显示总蛋白（TP）降低，
白蛋白（ALB）降低，钙（Ca）降低。

4. 鉴别诊断:
4.1. 胰腺挫伤：患者无恶心、呕吐，无意识不清，腹部平坦，无胃肠蠕动波，腹式呼吸存在，未见腹壁

静脉曲张，肠鸣音减弱，余腹部查体因疼痛拒查。

4.2. 胆囊挫伤：患者无恶心、呕吐，无意识不清，腹部平坦，无胃肠蠕动波，腹式呼吸存

在，未见腹壁静脉曲张，肠鸣音减弱，余腹部查体因疼痛拒查。 【人类医生评价】：无需鉴

别。

4.3. 肾挫伤：患者无血尿，无腰痛，无尿频、尿急、尿痛等症状。
5. 最终诊断: 脾脏挫裂伤。
6. 治疗原则: (1)积极止血， 纠正休克。 【人类医生评价】：患者无休克表现。 (2)抗感染治疗。(3)营

养支持治疗。(4)手术治疗。
7. 治疗计划: (1) 输血、输液，纠正休克。 【人类医生评价】：未达到输血标准,患者无

休克表现。 (2)抗生素治疗，预防感染。(3)营养支持治疗，补充能量和蛋白质。(4)根据患者病情，决定是

否需要手术治疗。 【人类医生补充】：(5)需检测生命体征，建立静脉通路，

及时补液治疗。

8. 影像诊断: 脾脏、左肾间可见一片状不规则低回声区，边界欠清，内部回声不均，范围约7.9×4.8cm。

Table 16: A detailed case study on ClinicalBench, diagnosed by Gemini-Pro.
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Case Study (Chinese)

【Yi-34B-Chat提供的科室导诊、临床诊断和影像诊断】:
1. 科室导诊: 肝胆胰外科。
2. 初步诊断: (1)腹部闭合性损伤; (2)脾脏损伤; (3) 左肾损伤; 【人类医生评价】：病例

中未提及。 (4)脂肪肝; (5)肋骨骨折; (6) 创伤性休克？（根据症状和血常规中的白细胞升

高，不排除有休克的可能，但需要进一步检查确认） 【人类医生评价】：患者无休克表现。

3. 诊断依据: (1) 腹部闭合性损伤：根据患者车祸外伤史和腹部疼痛、压痛及反跳痛的体征。(2)
脾脏损伤：彩色多普勒超声提示脾脏异常回声，考虑血肿形成，且脾脏回声欠均匀，提示挫裂伤可

能。(3) 左肾损伤：彩色多普勒超声提示左肾间异常回声，考虑血肿形成。 【

人类医生评价】：病例中未提及。 (4)脂肪肝：彩色多普勒超声提示脂肪肝。(5)肋骨骨折：根据病史中的

方向盘失控和双侧肋骨骨折的描述。(6) 创伤性休克：根据症状和血常规中的

白细胞升高，不排除有休克的可能，但需要进一步检查确认。 【人类医生评价】：患者无

休克表现。

4. 鉴别诊断:
4.1. 肝破裂：虽然患者有腹部外伤史和腹膜炎体征，但彩色多普勒超声未提示肝破裂，且肝浊音界存

在，故暂不考虑肝破裂。
4.2. 肠破裂：患者无明显腹膜炎症状，且彩色多普勒超声未提示肠管异常，故暂不考虑肠破裂。
4.3. 胰腺损伤：患者无明显上腹痛、腰背痛及血淀粉酶升高等症状，彩色多普勒超声未提示胰腺异常，

故暂不考虑胰腺损伤。

5. 最终诊断: 腹部闭合性损伤（包括脾脏损伤、 左肾损伤、 【人类医生评价】：病例

中未提及。 肋骨骨折）。

6. 治疗原则: (1)紧急处理：包括保持呼吸道通畅、稳定生命体征、输液、输血等支持治疗。(2)手术治
疗：根据病情发展，可能需要进行剖腹探查术以明确损伤情况，并进行相应的修补或切除手术。(3)非手术
治疗：对于症状较轻、生命体征稳定的患者，可以先采取保守治疗，包括观察、输液、使用抗生素等。

7. 治疗计划: (1)急诊处理：立即给予患者吸氧、心电监护，建立静脉通路，进行必要的输液、输血等支
持治疗。(2)实验室检查：复查血常规、血生化、凝血功能等，监测血红蛋白、血小板、凝血酶原时间等指
标的变化。(3)影像学检查： 必要时进行腹部CT扫描， 【

人类医生评价】：必须进行腹部CT扫描。 以进一步明确损伤部位和程度。(4)手术准备：如果病情需要，
应立即准备剖腹探查手术，包括准备手术室、麻醉、手术团队等。(5)非手术治疗：对于生命体征稳定、症
状较轻的患者，可以先采取保守治疗，包括卧床休息、观察生命体征、使用抗生素预防感染等。(6)重症监
护：对于有休克或其他严重并发症的患者，应转入重症监护室进行密切监测和治疗。请注意，以上诊断和
治疗计划是基于提供的病例摘要和检查结果，实际情况可能需要根据患者的具体情况进行调整。由于缺乏病
理学检查和一些关键的实验室检查结果，如凝血功能，上述诊断和治疗计划可能需要根据后续检查结果进行
修正。此外，由于患者可能存在多器官损伤，治疗计划应根据损伤的严重程度和患者的整体状况进行综合考
虑。

8. 影像诊断: (1)肝脏：形态大小正常，实质回声增强，门静脉主干内径正常，未见异常。(2)胆囊：形
态大小正常，壁光滑，囊腔内未见异常回声，肝内外胆管无扩张。(3)脾脏：形态大小正常，实质回声不均
匀，可见一片状低回声区，边界欠清，内部回声不均。(4)胰腺：形态大小正常，实质回声均匀，主胰管无
扩张。(5)肾脏：双肾位置、形态、大小正常，实质回声分布均匀，集合系统无分离，未见异常。(6) CDFI：
血流信号未见明显异常。(7)腹腔探查：平卧位未见明显游离液性暗区。

Table 17: A detailed case study on ClinicalBench, diagnosed by Yi-34B-Chat.
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Case Study (English)

[Case ID]: 94d8abab8a4643cc91c2443e96f00027

[Department]: Hepatobiliary & Pancreatic Surgery

[Case Summary]:
Patient Basic Information: Middle-aged male, XX years old. (We anonymize the age information in the sample data
presented.)
Chief Complaint: Upper left abdominal pain for 2 hours.
Medical History: The patient developed severe and persistent upper left abdominal pain 2 hours ago after being struck
by the steering wheel while driving. There are no factors that aggravate or relieve the pain. The patient does not
exhibit headache, confusion, nausea, vomiting, chest tightness, shortness of breath, fever, fatigue, frequent urination, or
urgency. There is evidence of bilateral rib fractures. The patient was brought to our emergency department by EMS. An
abdominal ultrasound indicated “abnormal splenic echo suggestive of hematoma.” The patient was admitted under the
diagnosis of “traumatic splenic rupture” for further treatment. The patient has a clear history of trauma from a car
accident. Previously healthy.
Physical Examination: The patient is alert but in distress and uncooperative during the examination. Coarse breath
sounds and wet rales are audible in both lungs. Heart rhythm is regular without pathological murmurs. The abdomen is
flat, without visible peristaltic waves, and abdominal breathing is present with no abdominal wall varices observed. The
abdominal muscles are tense with significant tenderness and rebound tenderness in the upper left quadrant, along with
muscle guarding. The liver dullness is intact, with the upper border of the liver located at the right midclavicular line in
the fifth intercostal space. Bowel sounds are diminished. Further abdominal examination is refused due to pain. Muscle
strength in the limbs is grade V, with normal muscle tone and no edema in the lower extremities.
Auxiliary Examination:

1. Imaging Examination:
1.1. Color Doppler Ultrasound: (1) Abnormal echogenicity between the spleen and left kidney, locally

encapsulated, suggestive of hematoma. (2) Fatty liver. (3) Uneven echogenicity of the spleen, indicating a possible
contusion. (4) No obvious effusion is seen in the visualized parts of the abdominal cavity; please correlate with clinical
findings and consider routine ultrasound follow-up if necessary.

2. Laboratory Examination:
2.1. Routine Blood Test: (1) White Blood Cells (WBC) 10.8× 109/L ↑; (2) Lymphocyte Percentage (LYMPH%)

11.9% ↓; (3) Neutrophil Percentage (NEUT%) 78.7% ↑; (4) Monocyte Count (MONO#) 0.64 × 109/L ↑; (5)
Neutrophil Count (NEUT#) 8.5 × 109/L ↑; (6) Red Blood Cells (RBC) 3.4 × 1012/L ↓; (7) Haemoglobin (HGB)
104g/L ↓; (8) Hematocrit (HCT) 31.0% ↓; (9) Mean Platelet Volume (MPV) 10.1fL ↑; (10) Basophils Count
(BASO#) 0.07× 109/L ↑; (11) C-reactive Protein (CRP) 45.77mg/L↑.

2.2. Blood Biochemistry Test: (1) Total Protein (TP) 55.4g/L ↓; (2) Albumin (ALB) 35.1g/L ↓; (3) Calcium
(Ca) 2.06mmol/L ↓.

[Color Doppler Ultrasound]:
Findings: (1) Liver: Normal in shape and size, with a smooth and continuous capsule. The parenchymal echoes

are fine and enhanced. The intrahepatic tubular structures are clearly and naturally aligned, and the main lumen of the
portal vein is of normal diameter. (2) Gallbladder: Normal in shape and size, with a still smooth wall. No abnormal
echoes are seen in the lumen, and there is no dilatation of the intrahepatic and extrahepatic bile ducts. (3) Spleen:
Normal in shape and size, with uneven parenchymal echoes. Between the spleen and left kidney, there is an irregularly
shaped hypoechoic area with unclear boundaries and uneven internal echoes, measuring approximately 7.9×4.8 cm. (4)
Pancreas: Normal in shape and size, with uniform parenchymal echoes, and no dilatation of the main pancreatic duct. (5)
Kidneys: Both kidneys are normal in position, shape, and size, with smooth and regular contours, clear corticomedullary
differentiation, and uniform distribution of parenchymal echoes. The collecting system shows no separation. (6) CDFI:
No significant abnormalities in blood flow signals. Supine examination of the abdominal cavity revealed no significant
free fluid dark areas in the visible parts.

Table 18: A detailed case study on ClinicalBench.
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Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by Doctor]:
1. Preliminary Diagnosis: (1) Traumatic splenic rupture; (2) Rib fractures; (3) Traumatic pneumonia.
2. Diagnostic Basis:
2.1. The patient experienced upper left abdominal pain 2 hours after a trauma.
2.2. Physical examination supports the diagnosis: The patient is alert with a painful expression and shows poor

cooperation during the examination. Coarse respiratory sounds in both lungs with audible moist sounds, regular
heart rhythm with no pathological murmurs heard, flat abdomen with no gastrointestinal peristalsis waves, abdominal
respiration present, no visible abdominal wall varicose veins. Tense abdominal muscles with significant tenderness
in the upper left abdomen, no rebound tenderness or muscle rigidity noted, liver dullness present with the upper liver
border at the right midclavicular line at the level of the fifth rib, reduced bowel sounds, remainder of the abdominal
examination not conducted due to pain. Limb strength grade V, normal muscle tone, and no swelling in the lower
extremities.

2.3. Imaging examinations support the diagnosis: (1) Color Doppler Ultrasound shows abnormal echoes between
the spleen and left kidney, suggesting a localized encapsulated hematoma, with little change from previous; fatty liver;
uneven spleen echoes suggest a contusion injury; part of the abdominal cavity shows no significant fluid accumulation.
Please correlate with clinical findings and consider routine ultrasound follow-up if necessary.

2.4. Laboratory examinations support the diagnosis: (1) Routine Blood Test shows elevated white blood cells
(WBC), decreased lymphocyte percentage (LYMPH%), increased neutrophil percentage (NEUT%), elevated monocyte
count (MONO#), increased neutrophil count (NEUT#), decreased red blood cells (RBC), decreased hemoglobin (HGB),
decreased hematocrit (HCT), elevated mean platelet volume (MPV), elevated basophil count (BASO#), and increased
C-reactive protein (CRP). (2) Blood biochemistry Test shows decreased total protein (TP), decreased albumin (ALB),
and decreased calcium (Ca).

3. Differential Diagnosis:
3.1. Acute perforation of peptic ulcer: Typical history of ulcer disease, sudden worsening of abdominal pain, tense

abdominal muscles, disappearance of liver dullness, and the presence of free gas under the diaphragm seen on X-ray.
3.2. Cholelithiasis and acute cholecystitis: Typically presents with biliary colic, pain located in the upper right

abdomen radiating to the right shoulder, positive Murphy’s sign, slight elevation of blood and urine amylase, with
ultrasound and X-ray cholangiography confirming the diagnosis.

3.3. Acute necrotizing enteritis: Presents with abdominal pain, distension, bloody stools, high fever, and vomiting,
with severe abdominal distension and significant systemic toxic symptoms.

4. Final Diagnosis: Splenic rupture.
5. Principle of Treatment: (1) Prioritize life over spleen preservation; (2) Younger age favors spleen preservation;

(3) Choose one or several spleen-preserving methods based on the extent of splenic damage; (4) Close monitoring is
necessary after spleen-preserving surgery to prevent delayed splenic rupture; (5) For elderly patients, those in poor gen-
eral condition, severe multiple injuries, or significant prolongation of prothrombin time, splenectomy is recommended.

6. Treatment Plan: (1) Provide critical care, cardiac monitoring, establish venous access, declare medical emer-
gency, and closely monitor vital signs. (2) Administer fluids to restore blood volume. (3) Determine surgical indications,
exclude contraindications, and proceed with emergency surgery.

7. Impression: (1) Abnormal echoes between the spleen and left kidney, suggesting a localized encapsulated
hematoma, with little change from previous. (2) Fatty liver. (3) Uneven spleen echoes suggest a contusion injury. (4)
Part of the abdominal cavity shows no significant fluid accumulation; please correlate with clinical findings and consider
routine ultrasound follow-up if necessary.

Table 19: A detailed case study on ClinicalBench, diagnosed by human doctor.
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Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by Agent#1@3]:
1. Department Guide: Hepatobiliary & Pancreatic Surgery.
2. Preliminary Diagnosis: (1) Traumatic splenic rupture with hematoma formation; (2) Closed abdominal trauma;

(3) Bilateral rib fractures; (4) Mild anemia; (5) Mild hypocalcemia; (6) Fatty liver.
3. Diagnostic Basis: (1) The patient has a clear history of trauma from a car accident, particularly severe upper left

abdominal pain and left rib fractures resulting from impact with the steering wheel. (2) Severe abdominal pain, muscular
tension, tenderness, and rebound tenderness suggest possible internal organ injury. (3) Color Doppler Ultrasound shows
uneven echogenicity of the spleen, suggesting a possible contusion, and abnormal echos between the spleen and left
kidney, enclosed, suggesting a hematoma. (4) Laboratory examinations show elevated white blood cells and neutrophil
percentage, significantly increased C-reactive protein indicating an acute inflammatory response; decreased hemoglobin
and red blood cell suggest mild anemia; reduced calcium levels indicate mild hypocalcemia. (5) Ultrasound did not
reveal significant abdominal effusion but does not entirely rule out liver contusion and other visceral injuries.

4. Differential Diagnosis:
4.1. Pancreatic injury: Although no significant abdominal effusion was seen on ultrasound, pancreatic injury needs

further exclusion due to symptoms similar to splenic rupture, which can be excluded via CT or other imaging tests.
4.2. Intestinal rupture or perforation: Signs of peritonitis need to be differentiated from small or large intestine

perforation, which can be diagnosed with CT or upright abdominal plain films.
4.3. Kidney injury: Ultrasound suggests abnormal echos between the spleen and left kidney, further investigation

is needed to ascertain kidney damage.
4.4. Thrombocytopenia: Although platelet count is within normal range, increased MPV suggests

possible platelet dysfunction rather than a decrease in quantity. [Human Doctor Comment]: Intra-

-abdominal bleeding has led to anemia, which does not require differentiation from hematologic

diseases.
5. Final Diagnosis: Traumatic splenic rupture with hematoma formation.
6. Principle of Treatment: (1) Emergency management: Assess vital signs, maintain airway patency, correct shock,

control bleeding. (2) Surgical treatment: For splenic rupture with hematoma

formation, surgical intervention should be undertaken promptly to assess the spleen’s damage and

decide whether splenectomy or splenic repair is necessary. [Human Doctor Comment]: If the spleen

rupture is not severe, it can be managed with strict bed rest and observation. (3) Anti-infection treatment: Prevent
and control infection, administer broad-spectrum antibiotics. (4) Correct anemia and electrolyte disorder: Transfusion,
blood products supplementation, and correction of hypocalcemia. (5) Monitor vital signs and organ functions: Close
observation of vital signs, urine output, ECG, blood gas analysis, etc., to promptly detect and manage potential
complications.

7. Treatment Plan: (1) Complete abdominal CT scan to clarify the extent of splenic damage, the presence
of other organ injuries (like liver contusion), and kidney condition. (2) If splenic rupture is confirmed as severe,
schedule an emergency exploratory laparotomy, decide during surgery whether to perform splenectomy or splenic
repair, and address other potential organ injuries. (3) Administer broad-spectrum antibiotics pre- and post-surgery to
prevent infection. (4) Based on changes in hemoglobin and hematocrit, timely transfuse red blood cell suspension
to supplement blood volume. (5) Administer calcium treatment to correct hypocalcemia. (6) Post-surgery,
closely monitor patient’s vital signs, abdominal signs, and laboratory index changes, adjusting the treatment plan
accordingly. If liver contusion is severe, corresponding measures need to be taken. [Human Doctor Comment

]: The diagnosis does not indicate liver contusion.

Table 20: A detailed case study on ClinicalBench, diagnosed by Agent#1@3.
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Case Study (English)

8. Impression: (1) Normal morphology, size, structure, blood flow signals of the liver, gallbladder, pancreas, and
both kidneys; intrahepatic and extrahepatic bile ducts, the main trunk of the portal vein, and collecting system appear
normal. (2) However, the parenchyma of the spleen shows heterogeneous echogenicity changes, and a patchy, irregular
hypoechoic area between the spleen and left kidney, with unclear boundaries and uneven internal echoes, measuring
about 7.9×4.8cm. This finding suggests the possibility of a local space-occupying lesion in the spleen, such as nodules,
tumors, or other inflammatory lesions. Further investigation with CT, MRI, or tissue biopsy is recommended. (3) No
significant free fluid shadows observed within the abdominal cavity, ruling out the possibility of large volume ascites. In
summary, imaging shows local abnormality in the spleen and irregular hypoechoic area between the spleen and kidney,
necessitating further investigation of the space-occupying lesion. No significant abnormalities observed in other related
organs.

Table 21: A detailed case study on ClinicalBench, diagnosed by Agent#1@3. (Cont. Table20)
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Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by Agent#3@1]:
1. Department Guide: Hepatobiliary & Pancreatic Surgery.
2. Preliminary Diagnosis: (1) Traumatic splenic rupture with hematoma formation; (2) Left

kidney contusion and laceration; [Human Doctor Comment]: The Color Doppler Ultrasound did not

indicate renal damage. (3) Fatty liver; (4) Bilateral rib fractures; (5) Mild anemia; (6) Mild hypocalcemia.
3. Diagnostic Basis: (1) The patient has a clear history of a traffic accident, specifically an impact that caused

the steering wheel to lose control and bilateral rib fractures. (2) Severe abdominal pain, abdominal muscle tension,
tenderness, and rebound tenderness suggest potential internal organ injury. (3) Color Doppler Ultrasound indicates
uneven splenic echogenicity, suggesting possible contusion, and abnormal echoes between the spleen and left kidney
with localized encapsulation, indicating hematoma formation. (4) Laboratory examinations show elevated white blood
cells, increased neutrophil percentage, significantly elevated C-reactive protein indicating acute inflammatory response;
reduced hemoglobin and red blood cells indicating mild anemia; decreased blood calcium levels. (5) Ultrasound shows
no significant abdominal effusion, liver contusion not specifically mentioned, and the liver dullness border is present,
suggesting the liver may not be severely damaged.

4. Differential Diagnosis:
4.1. Pancreatic injury: Although no significant abdominal effusion was seen on ultrasound, further investigation

for pancreatic injury is needed, which can be ruled out by imaging studies such as CT.
4.2. Liver contusion: Ultrasound indicates fatty liver, but liver contusion is not specifically mentioned, requiring

correlation with clinical presentation and further imaging studies for exclusion.
4.3. Intestinal rupture: The patient shows no obvious symptoms of peritonitis, and ultrasound does not suggest

intestinal abnormalities, therefore, intestinal rupture is not considered.
4.4. Gallbladder injury: The patient lacks typical symptoms of gallbladder injury such as jaundice and upper right

abdominal pain, therefore, not considered.
4.5. Kidney contusion and laceration: Ultrasound indicates abnormal echoes between the

kidneys, [Human Doctor Comment]: Abnormal echoes between the spleen and the kidney, rather than

abnormal renal echoes. suggesting hematoma formation, thus included in the preliminary diagnosis.
5. Final Diagnosis: Traumatic splenic rupture with hematoma formation.
6. Principle of Treatment: (1) Emergency management: Maintain vital signs stability, including oxygen

therapy, ECG monitoring, establishing intravenous access, fluid resuscitation, and blood transfusion. (2) Surgical
treatment: Depending on the condition assessment, exploratory laparotomy may be needed to determine the extent
of damage and perform splenectomy or splenic repair while assessing and managing other organ injuries. (3)
Non-surgical treatment: For patients with mild symptoms and stable vital signs, conservative treatment may be
attempted, including observation, fluid resuscitation, and antibiotic therapy. (4) Anti-infection treatment: Prevent
and control infection, administer broad-spectrum antibiotics. (5) Correction of anemia and electrolyte disturbances:
Transfusion of blood products [Human Doctor Comment]: Transfusion is indicated for acute blood

loss exceeding 20% of total blood volume or when hemoglobin levels fall below 90 g/L; this patient

does not meet the criteria. and correction of hypocalcemia.
7. Treatment Plan: (1) Emergency management: Immediately provide the patient with oxygen therapy, ECG

monitoring, establish intravenous access, and necessary support including fluid resuscitation and blood transfusion.
(2) Complete abdominal enhanced CT scan to determine the extent of splenic injury and other organ injuries.
(3) Based on CT results, if severe splenic rupture is confirmed, immediately arrange emergency exploratory
laparotomy, during which the extent of splenic injury will dictate whether splenectomy or splenic repair is
performed, and other organ injuries are assessed. (4) Administer broad-spectrum antibiotics preoperatively and
postoperatively to prevent infection. (5) Based on changes in hemoglobin and hematocrit, timely transfusion of red cell
suspensions to replenish blood volume. (6) Administer calcium supplementation to correct hypocalcemia. (7) Postop-
eratively, closely monitor the patient’s vital signs, abdominal signs, and laboratory indicators to adjust the treatment plan.

Table 22: A detailed case study on ClinicalBench, diagnosed by Agent#3@1.
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Case Study (English)

8. Impression: (1) Liver: Normal shape and size, smooth continuous capsule, fine, enhanced parenchymal
echogenicity, clear intrahepatic vascular structures, normal main portal vein diameter, no abnormalities. (2) Gallbladder:
Normal shape and size, smooth wall, no abnormal echoes within the lumen, no dilation of intrahepatic and extrahepatic
bile ducts. (3) Spleen: Normal shape and size, uneven parenchymal echoes, an irregular hypoechoic area between
the spleen and left kidney, unclear boundaries, uneven internal echoes, measuring about 7.9×4.8 cm, suggesting
possible localized lesion, such as nodules, tumors, or other space-occupying lesions. (4) Pancreas: Normal shape and
size, uniform parenchymal echoes, no dilation of the main pancreatic duct, no abnormalities. (5) Kidneys: Normal
position, shape, size, smooth contours, clear corticomedullary differentiation, uniform parenchymal echo distribution,
no separation of the collecting system, no hydronephrosis. (6) CDFI: No significant abnormalities in blood flow
signals. (7) Abdominal Exploration: In supine position, no significant free fluid dark areas seen, suggesting no
significant ascites. Overall impression: a. Uneven spleen parenchymal echoes, irregular hypoechoic area between
the spleen and left kidney, further examination recommended to clarify the nature of the lesion, such as CT, MRI, or
live tissue pathology. b. No significant abnormalities in other organs (liver, gallbladder, pancreas, kidneys, and abdomen).

Table 23: A detailed case study on ClinicalBench, diagnosed by Agent#3@1. (Cont. Table22)

Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by Gemini-Pro]:
1. Department Guide: Hepatobiliary & Pancreatic Surgery.
2. Preliminary Diagnosis: (1) Splenic laceration; (2) Liver contusion; [Human Doctor

Comment]: Not mentioned in the case. (3) Rib fractures; (4) Fatty liver.
3. Diagnostic Basis: (1) The patient has a clear history of trauma from a car accident, presenting with severe,

unbearable abdominal pain accompanied by headaches and bilateral rib fractures. (2) Imaging examinations show
abnormal echoes between the spleen and left kidney, locally encapsulated, suggesting hematoma with no significant
change from previous observations; uneven echo from the spleen suggests possible laceration. (3) Laboratory
examinations indicate elevated white blood cells (WBC), decreased lymphocyte percentage (LYMPH%), increased
neutrophil percentage (NEUT%), elevated monocyte count (MONO#), increased neutrophil count (NEUT#), decreased
red blood cells (RBC), decreased hemoglobin (HGB), decreased hematocrit (HCT), elevated mean platelet volume
(MPV), elevated basophil count (BASO#), and increased C-reactive protein (CRP). (4) Blood Biochemistry Tests show
decreased total protein (TP), decreased albumin (ALB), and decreased calcium (Ca).

4. Differential Diagnosis:
4.1. Pancreatic contusion: No nausea, vomiting, or loss of consciousness; the abdomen is flat without visible

peristaltic waves, abdominal breathing is present, no abdominal wall varices observed, bowel sounds are diminished,
and further abdominal examination was refused due to pain.

4.2. Gallbladder contusion: No nausea, vomiting, or loss of consciousness; the abdomen is flat

without visible peristaltic waves, abdominal breathing is present, no abdominal wall varices observed,

bowel sounds are diminished, and further abdominal examination was refused due to pain. [Human

Doctor Comment]: No differentiation required.
4.3. Renal contusion: No hematuria, no back pain, and no symptoms of frequent urination, urgency, or pain during

urination.
5. Final Diagnosis: Splenic laceration.
6. Principle of Treatment: (1) Aggressive hemostasis and shock correction. [Human Doctor

Comment]: The patient shows no signs of shock. (2) Anti-infection treatment.(3) Nutritional support therapy. (4)
Surgical treatment if necessary.

7. Treatment Plan: (1) Blood transfusion and fluid therapy to correct shock. [Human Doctor

Comment]: The patient does not meet the criteria for transfusion and shows no signs of shock. (2) Antibiotic
treatment to prevent infection. (3) Nutritional support therapy to provide energy and protein. (4) Surgery may be
considered depending on the patient’s condition. [Human Doctor Supplement]: (5)

It is necessary to monitor vital signs, establish venous access, and provide timely fluid resuscitation.
8. Impression: A sheet-like irregular hypoechoic area is visible between the spleen and left kidney, with unclear

boundaries and uneven internal echoes, measuring approximately 7.9×4.8 cm.

Table 24: A detailed case study on ClinicalBench, diagnosed by Gemini-Pro.
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Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by Agent#1@1]:
1. Department Guide: Hepatobiliary & Pancreatic Surgery.
2. Preliminary Diagnosis: (1) Traumatic splenic rupture with hematoma formation; (2) Fatty liver; (3) Bilateral rib

fractures; (4) Mild anemia; (5) Mild hypocalcemia.
3. Diagnostic Basis: (1) The patient has a clear history of trauma from a car accident, particularly the

steering wheel [Human Doctor Comment]: Incorrect word order. impact and bilateral rib fractures. (2) Severe and
persistent abdominal pain accompanied by abdominal muscle tension, tenderness, and rebound pain, suggesting
possible visceral organ damage. (3) Color Doppler Ultrasound indicates uneven echogenicity of the spleen, suggestive
of a contusion, and abnormal echogenicity between the spleen and left kidney, localized encapsulation, suggesting
hematoma. (4) Laboratory examinations show increased total white blood cells, increased percentage of neutrophils,
and significantly elevated C-reactive protein, indicating an acute inflammatory response; simultaneously, reduced
hemoglobin and red blood cells suggest mild anemia. (5) Blood Biochemistry Test shows decreased total protein and
albumin levels, and reduced calcium ion concentration.

4. Differential Diagnosis:
4.1. Pancreatic Injury: Although ultrasound shows no obvious abdominal effusion, further investigation is needed

for pancreatic injury, as its symptoms are similar to splenic rupture, which can be excluded by imaging studies such as
CT.

4.2. Liver Injury: Ultrasound indicates fatty liver, but liver contusion is not specifically mentioned; further imaging
studies are needed to exclude this, combined with clinical symptoms.

4.3. Small intestine or colon perforation: Peritonitis signs need to be differentiated from small intestine or colon
perforation, which can be diagnosed with the help of CT or upright abdominal plain films.

5. Final Diagnosis: Traumatic splenic rupture with hematoma formation.
6. Principle of Treatment: (1) Emergency surgery: For patients with splenic rupture and hematoma formation, if

the condition is critical, exploratory laparotomy should be performed as soon as possible to assess the damage to the
spleen and decide whether to perform a splenectomy or splenorrhaphy. (2) Anti-infection treatment: To prevent and
control infection, broad-spectrum antibiotics are administered. (3) Correction of anemia and electrolyte disorders:
Blood transfusions, blood product supplementation,

[Human Doctor Comment]: Transfusion is indicated for acute blood loss exceeding 20% of total blood

volume or when hemoglobin levels fall below 90 g/L; this patient does not meet the criteria. and correction of
hypocalcemia. (4) Monitoring of vital signs and organ function: Close observation of the patient’s vital signs, urine
output, ECG, blood gas analysis, etc., to promptly detect and manage possible complications.

7. Treatment Plan: (1) Further refine abdominal enhanced CT scans to clarify the extent of splenic injury and the
presence of other organ damage. (2) Based on CT results, if splenic rupture is severe, arrange for emergency exploratory
laparotomy, during which the extent of spleen damage will determine whether a splenectomy or splenorrhaphy is
performed. (3) Administer broad-spectrum antibiotics before and after surgery to prevent infection. (4) Based on
changes in hemoglobin and hematocrit, timely transfusion of red blood cells to replenish blood volume. (5) Calcium
supplementation to correct hypocalcemia. (6) Post-surgery, closely monitor the patient’s vital signs, abdominal signs,
and laboratory indicator changes to adjust treatment plans.

Table 25: A detailed case study on ClinicalBench, diagnosed by Agent#1@1.
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Case Study (English)

8. Impression: (1) Liver: Normal shape and size, intact capsule, enhanced homogeneous echogenicity, clear intra-
hepatic vascular structures, normal main portal vein diameter. (2) Gallbladder: Normal shape and size, smooth wall, no
abnormal echoes in the cavity, no dilation seen in intra- and extrahepatic bile ducts. (3) Spleen: Normal shape and size,
but uneven echogenicity, an irregular hypoechoic area between the spleen and left kidney, unclear boundaries, inhomo-
geneous internal echoes, approximately 7.9×4.8 cm in size. (4) Pancreas: Normal shape and size, uniform echogenicity,
no dilation of the main pancreatic duct. (5) Kidneys: Normal position, shape, size, smooth and regular contours, clear
corticomedullary differentiation, uniform distribution of parenchymal echoes, no separation in the collecting system, no
hydronephrosis. (6) CDFI blood flow signal examination found no significant abnormalities. (7) Supine position explo-
ration of the abdominal cavity showed no obvious free liquid dark areas, suggesting no significant ascites. Based on the
above imaging findings, the initial impression might be a local splenic lesion (such as nodules, tumors, etc.) and the

irregular hypoechoic area between the spleen and left kidney needs further evaluation. [Human

Doctor Comment]: Post-traumatic bleeding. No obvious abnormalities were seen in other organs.

Table 26: A detailed case study on ClinicalBench, diagnosed by Agent#1@1. (Cont. Table25)

Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by GPT-4]:
1. Department Guide: Hepatobiliary & Pancreatic Surgery.
2. Preliminary Diagnosis: (1) Abdominal contusion; [Human Doctor Comment]: Not mentioned

in the case. (2) Splenic contusion; (3) Splenic hematoma; [Human Doctor Comment]: Hematoma

between the spleen and left kidney. (4) Hepatic contusion; [Human Doctor Comment]: Not

mentioned in the case. (5) Fatty liver; (6) Bilateral rib fractures; (7) Peritonitis.
3. Diagnostic Basis: (1) The patient has a history of a traffic accident with abdominal impact. (2) Color Doppler

Ultrasound shows abnormal echoes between the spleen and left kidney, local encapsulation suggesting hematoma, and
uneven splenic echoes indicating possible contusion. (3) Color Doppler Ultrasound indicates fatty liver. (4) There
is a confirmed diagnosis of bilateral rib fractures. (5) Abdominal muscle tension, with tenderness and rebound pain,
indicating signs of peritoneal irritation. (6) Routine Blood Test shows increased white blood cells and C-reactive protein,
suggesting an inflammatory response. (7) Blood Biochemistry Test shows decreased total protein and albumin, possibly
related to protein loss or dilution due to abdominal injury.

4. Differential Diagnosis:
4.1. Pancreatic contusion: Requires further exclusion based on clinical and imaging examinations.
4.2. Abdominal organ [Human Doctor Comment]: Digestive tract. perforation: The patient shows no obvious

gastrointestinal symptoms such as nausea or vomiting, and ultrasound does not reveal significant effusion, but caution is
needed.

4.3. Damage to other solid abdominal organs: Further exclusion is required based on clinical and imaging exami-
nations.

5. Final Diagnosis: Splenic contusion.
6. Principle of Treatment: (1) Stabilize the patient’s vital signs. (2) Control internal bleeding to prevent shock. (3)

Prevent and treat infections. [Human Doctor Comment]: Antibiotic treatment is

required after conservative treatment and surgery. (4) Protect and restore splenic function, avoiding unnecessary
splenectomy. (5) Monitor and manage potential complications.

7. Treatment Plan: (1) Closely monitor vital signs and maintain hemodynamic stability. (2) Conservative treatment:
bed rest, fasting, intravenous fluid replenishment, and transfusion therapy (if necessary). (3) Antibiotic treatment: to
prevent or treat infections. (4) Pain control: appropriate use of analgesics. (5) Regular re-evaluation by ultrasound or
CT to monitor changes in splenic hematoma and contusion. (6) If splenic rupture or persistent bleeding occurs, consider
surgical treatment. (7) For fatty liver, advise the patient to improve lifestyle and adjust diet. (8) For rib fractures, provide
appropriate pain control and supportive treatment.

8. Impression: (1) Liver: No significant abnormalities. [Human Doctor Comment]: Fatty liver. (2) Gallbladder:
No significant abnormalities. (3) Spleen: Heterogeneous parenchymal echoes with an irregular hypoechoic area between
the spleen and left kidney, approximately 7.9×4.8cm, further clinical correlation needed (possible perisplenic lesion
or other). (4) Pancreas: No significant abnormalities. (5) Kidneys: No significant abnormalities. (6) Blood flow
examination (CDFI): No significant abnormalities. (7) Abdominal cavity: No significant free fluid.

Table 27: A detailed case study on ClinicalBench, diagnosed by GPT-4.
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Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by InternLM2]:
1. Department Guide: Hepatobiliary & Pancreatic Surgery.
2. Preliminary Diagnosis: (1) Abdominal blunt trauma: splenic rupture, liver contusion, kidney

contusion; [Human Doctor Comment]: Not mentioned in the case. (2) Intraperitoneal hemorrhage; (3) Fatty liver;

(4) Thrombocytopenia; [Human Doctor Comment]: The patient’s thrombocytopenia is

due to anemia; no further diagnosis is needed. (5) Septic shock. [Human Doctor Comment]: The

patient shows no signs of shock. Shock is characterized by disturbances in consciousness and blood

pressure lower than 90/60 mmHg.
3. Diagnostic Basis: (1) The patient has a clear history of abdominal trauma, presenting with severe abdom-

inal pain, abdominal muscle tension, tenderness, and rebound pain, suggesting the possibility of abdominal blunt
trauma. (2) Ultrasonography shows abnormal echos between the spleen and left kidney, with localized encap-
sulation, considering hematoma, suggesting the possibility of splenic rupture or kidney contusion. (3) Labora-
tory examinations show increased white blood cells, increased percentage and count of neutrophils, suggesting
the possibility of infection. (4) Decreased hemoglobin and red blood cells, indicating hemorrhagic anemia. (5)
Decreased mean platelet volume, indicating thrombocytopenia. [Human Doctor Comment]: The

patient’s thrombocytopenia is due to anemia; no further diagnosis is needed. (6) Decreased total protein, albumin,
and calcium levels, indicating hypoalbuminemia and electrolyte disturbances.

4. Differential Diagnosis:
4.1. Intestinal obstruction: The patient shows no symptoms of nausea or vomiting, and abdominal X-rays do not

reveal any apparent air-fluid levels, ruling out intestinal obstruction.
4.2. Acute pancreatitis: The patient has no upper abdominal pain, nausea, or vomiting, and levels of serum amylase

and lipase are normal, ruling out acute pancreatitis.
4.3. Gastrointestinal perforation: The patient shows no signs of pneumoperitoneum, and abdominal X-rays do not

reveal free air under the diaphragm, ruling out gastrointestinal perforation.
4.4. Peritonitis: The patient shows no signs of fever or chills, and abdominal signs are not typical, ruling out

peritonitis.
5. Final Diagnosis: Abdominal blunt trauma (splenic rupture, liver contusion, kidney contusion

[Human Doctor Comment]: The case does not provide evidence of the aforementioned disease. ).
6. Principle of Treatment: (1) Emergency management: quickly assess patient vital signs, maintain airway patency,

correct shock, and control bleeding. (2) Surgical treatment: For abdominal blunt trauma such as splenic rupture,
liver contusion, and kidney contusion, [Human Doctor Comment]:

The case does not provide evidence of the aforementioned disease. surgery should be performed as soona s possible
to remove necrotic tissue, stop bleeding, and repair damaged organs. (3) Anti-infection treatment: Select appropriate
antibiotics based on culture results to treat infections. (4) Nutritional support: Provide sufficient nutritional support to
the patient to correct hypoalbuminemia and electrolyte disturbances. (5) Monitor the condition: Closely monitor patient
vital signs, blood routine, and biochemistry indicators, and adjust the treatment plan timely.

7. Treatment Plan: (1) Immediate abdominal CT scan to clarify the extent and severity of splenic rupture,
liver contusion, and kidney contusion. [Human Doctor Comment]: The case does not provide

evidence of the aforementioned disease. (2) Emergency blood transfusion and fluid resuscitation to

correct shock and hemorrhagic anemia. [Human Doctor Comment]: The patient does not meet the

criteria for transfusion and shows no signs of shock. (3) Emergency surgery to remove necrotic tissue, stop bleeding,
and repair damaged organs. (4) Postoperative administration of broad-spectrum antibiotics to prevent infection. (5)
Provide enteral nutrition support to the patient to correct hypoalbuminemia and electrolyte disturbances. (6) Closely
monitor postoperative patient vital signs, blood routine, and biochemistry indicators, and adjust the treatment plan
timely.

Table 28: A detailed case study on ClinicalBench, diagnosed by InternLM2.
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Case Study (English)

8. Impression: (1) Liver: Normal morphology, size, capsule, parenchymal echogenicity, and intrahepatic tubular
structures; the main portal vein diameter is normal. (2) Gallbladder: Normal morphology, size, smooth walls, no
abnormal echoes within the lumen, no dilation of intra- or extra-hepatic bile ducts. (3) Spleen: Normal morphology
and size, uneven parenchymal echoes, irregular hypoechoic area between the spleen and left kidney, indistinct margins,
inhomogeneous internal echoes, approximately 7.9×4.8 cm. (4) Pancreas: Normal morphology, size, and parenchymal
echos, no dilation of the main pancreatic duct. (5) Kidneys: Normal position, morphology, size, outline, corticomedullary
differentiation, and parenchymal echo distribution, no separation in the collecting system. (6) CDFI: No significant
abnormalities in blood flow signals detected. (7) Abdominal cavity: Supine position exploration, no apparent free fluid
dark areas observed.

Table 29: A detailed case study on ClinicalBench, diagnosed by InternLM2. (Cont. Table28)
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Case Study (English)

[Clinical Diagnosis & Imaging Diagnosis Provided by Yi-34B-Chat]:
1. Department Guide: Hepatobiliary & Pancreatic Surgery.
2. Preliminary Diagnosis: (1) Closed abdominal trauma; (2) Splenic injury; (3) Left kidney

injury; [Human Doctor Comment]: Not mentioned in the case. (4) Fatty liver; (5) Rib fracture; (6)

Traumatic shock? (Based on symptoms and elevated white blood cells in the blood routine, shock is

possible but requires further examination to confirm) [Human Doctor Comment]: The patient shows

no signs of shock.
3. Diagnostic Basis: (1) Closed abdominal trauma: Based on the patient’s history of vehicular accident and

symptoms of abdominal pain, tenderness, and rebound pain. (2) Splenic injury: Color Doppler Ultrasound indicates
abnormal echogenicity in the spleen, suggestive of hematoma formation and uneven echogenicity indicating possible
contusion. (3) Left kidney injury: Color Doppler

Ultrasound shows abnormal echogenicity in the left kidney, suggestive of hematoma formation.

[Human Doctor Comment]: Not mentioned in the case. (4) Fatty liver: Diagnosed via Color Doppler Ultrasound. (5)
Rib fractures: Based on the history of steering wheel loss of control and description of bilateral rib fractures. (6)
Traumatic shock: Based on symptoms and elevated white blood cells,

although shock is possible, further examination is needed to confirm. [Human Doctor Comment]:

The patient shows no signs of shock.
4. Differential Diagnosis:
4.1. Liver rupture: Although the patient has a history of abdominal trauma and signs of peritonitis, Color Doppler

Ultrasound did not indicate liver rupture, and the liver dullness boundary is intact, hence liver rupture is not considered.
4.2. Intestinal rupture: The patient has no apparent symptoms of peritonitis, and Color Doppler Ultrasound did not

show any abnormality in the intestines, hence intestinal rupture is not considered.
4.3. Pancreatic injury: The patient shows no obvious symptoms such as upper abdominal pain, back pain, or

elevated serum amylase, and the pancreas appeared normal on Color Doppler Ultrasound, hence pancreatic injury is not
considered.

5. Final Diagnosis: Closed abdominal trauma including splenic injury, left kidney injury, [

Human Doctor Comment]: Not mentioned in the case. and rib fractures.
6. Principle of Treatment: (1) Emergency management: Includes maintaining airway patency, stabilizing vital

signs, and supportive treatments like fluid and blood transfusions. (2) Surgical treatment: Based on the progression of
the condition, exploratory laparotomy may be required to clarify the extent of the injuries and to perform necessary
repairs or resections. (3) Non-surgical treatment: For patients with mild symptoms and stable vital signs, conservative
treatment including observation, fluid administration, and antibiotic use may be initiated.

7. Treatment Plan: (1) Emergency handling: Immediate oxygen administration, ECG monitoring,
establishing IV access, and necessary support treatments like fluid and blood transfusions. (2) Labo-
ratory examinations: Reevaluation of complete blood count, biochemical tests, and coagulation func-
tions, monitoring changes in hemoglobin, platelets, and prothrombin time. (3) Imaging examinations:
Abdominal CT scan if necessary [Human Doctor Comment]: Abdominal CT scan is necessary. to further clarify

injury location and severity. (4) Surgical preparation: If needed, immediate preparations for exploratory laparotomy,
including preparing the operating room, anesthesia, and surgical team. (5) Non-surgical treatment: For patients
with stable vital signs and mild symptoms, conservative management including bed rest, vital signs monitoring, and
antibiotics to prevent infection may be pursued.

Table 30: A detailed case study on ClinicalBench, diagnosed by Yi-34B-Chat.
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Case Study (English)

(6) Intensive care: Patients with shock or other severe complications should be admitted to the ICU for close monitoring
and treatment. Note that the above diagnoses and treatment plans are based on the provided case summary and
examination results, and may need adjustments based on specific patient conditions and further test results. Due to
the lack of pathological examination and some key laboratory test results, such as coagulation functions, the above
diagnostic and treatment plans may be modified based on subsequent test results. Additionally, as the patient may have
multi-organ injuries, the treatment plan should be comprehensively considered based on the severity of the injuries and
the overall condition of the patient.

8. Impression: (1) Liver: Normal in shape and size, increased parenchymal echogenicity, normal diameter of the
main portal vein, no abnormalities observed. (2) Gallbladder: Normal in shape and size, smooth walls, no abnormal
echogenicity inside, no dilation of intrahepatic and extrahepatic bile ducts. (3) Spleen: Normal in shape and size, uneven
parenchymal echogenicity, presence of a hypoechoic area, unclear boundaries, and uneven internal echogenicity. (4)
Pancreas: Normal in shape and size, uniform parenchymal echogenicity, no dilation of the main pancreatic duct. (5)
Kidneys: Both kidneys normal in position, shape, size, uniform distribution of parenchymal echogenicity, no separation
of the collecting system, no abnormalities observed. (6) CDFI: No significant abnormalities in blood flow signals. (7)
Abdominal exploration: Supine position shows no significant free fluid dark areas.

Table 31: A detailed case study on ClinicalBench, diagnosed by Yi-34B-Chat. (Cont. Table30)
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