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Abstract
Background: The evaluation and improvement of medical large language models (LLMs) are critical for their real-world
deployment, particularly in ensuring accuracy, safety, and ethical alignment. However, existing frameworks are inadequate for
dissecting domain-specific error patterns or addressing cross-modal challenges.
Objective: To address the limitations of current evaluation methods, this study aims to develop and apply a granular error
taxonomy to systematically identify critical weaknesses in leading medical LLMs. The ultimate goal is to establish an
actionable road map for enhancing their clinical robustness, safety, and overall trustworthiness.
Methods: This study introduces a granular error taxonomy developed through a systematic analysis of 10 top-performing
models on MedBench (specifically AntAngelMed, Citrus-2.0, INF-Med, WHU_Med, zhuomuniao-Med, TeleChat2, hunyuan-
med, UNI-GPT, fusiontech-Med, and GPT-4). Incorrect responses were categorized into 8 distinct types: omissions, halluci-
nation, format mismatch, causal reasoning deficiency, contextual inconsistency, unanswered, output error, and deficiency
in medical language generation. Based on these findings, we propose a tiered optimization strategy spanning 4 levels,
from prompt engineering and knowledge-augmented retrieval to hybrid neuro-symbolic architectures and causal reasoning
frameworks.
Results: Based on a comprehensive error analysis of 42,766 question responses generated by the top 10 models, the evaluation
using the 8 defined metrics revealed significant vulnerabilities in the leading models. Despite achieving a high accuracy of
0.86 in medical knowledge recall, analysis across the 8 error categories identified omissions as the most prevalent issue,
exhibiting a staggering 96.3% omission rate in critical reasoning tasks. Furthermore, safety and ethics evaluations showed
alarming inconsistency under option-shuffled conditions, with a low robustness score of 0.79. Our analysis uncovers systemic
weaknesses in the models’ ability to enforce knowledge boundaries and perform multistep reasoning.
Conclusions: This work establishes an actionable road map for developing more clinically robust LLMs. By providing
error-driven insights, it redefines evaluation paradigms, ultimately advancing the safety and trustworthiness of artificial
intelligence in high-stakes medical environments and promoting its responsible application.
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Introduction
In recent years, large language models (LLMs), empow-
ered by massive text corpora and deep learning techniques,
have demonstrated breakthrough advancements in cross-
domain knowledge transfer and human-machine dialogue
interactions [1]. Within the health care domain, LLMs are
increasingly deployed across 9 core application scenarios,
including intelligent diagnosis, personalized treatment, and
drug discovery, garnering significant attention from both
academia and industry [2,3]. A particularly important area of
focus is the development and evaluation of Chinese medical
LLMs, which face unique challenges due to the specialized
nature of medical knowledge and the high-stakes implications
of clinical decision-making. Hence, ensuring the reliability
and safety of these models has become critical, necessitating
rigorous evaluation frameworks [4].

Current research on medical LLM evaluation exhibits 2
predominant trends. On one hand, general-domain bench-
marks (eg, HELM [5] and MMLU [6]) assess foundational
model capabilities through medical knowledge tests. On
the other hand, specialized medical evaluation systems (eg,
MedQA [7] and C-Eval-Medical [8]) emphasize clinical
reasoning and ethical compliance. Notably, the MedBench
framework [9], jointly developed by institutions including
Shanghai AI Laboratory, has emerged as the most influen-
tial benchmark for Chinese medical LLMs. By establishing
a standardized evaluation system spanning 5 dimensions—
medical language comprehension, complex reasoning, and
safety ethics—it has attracted participation from hundreds of
research teams.

However, existing studies remain constrained by several
critical limitations. First, most evaluations focus on macro-
level metrics (eg, accuracy and F1-score) while lacking
fine-grained error pattern analysis [10]. Second, conventional
error taxonomies (eg, knowledge gaps and logical errors)

fail to capture domain-specific deficiencies in medical
contexts [11]. Third, standardized evaluation methodologies
for cross-modal medical tasks (eg, radiology report gen-
eration) remain underdeveloped [12]. Furthermore, many
legacy benchmarks struggle to differentiate the capabilities
of state-of-the-art models, diminishing their utility in guiding
model optimization.

The primary aim of this study is to address these chal-
lenges by proposing an innovative analytical framework
for fine-grained error analysis. To address these challenges,
this study leverages the MedBench database to propose
an innovative analytical framework incorporating 8 error
categories: omissions, hallucination, format mismatch, causal
reasoning deficiency, contextual inconsistency, unanswered,
output error, and deficiency in medical language genera-
tion. Through systematic analysis of error patterns across
top-performing models, we reveal previously unidentified
systemic weaknesses in Chinese medical LLMs, particularly
in clinical pathway adherence and dialogue stability. This
granular error analysis not only provides actionable insights
for model refinement but also establishes a novel evalua-
tion paradigm for developing safe and reliable medical AI
systems.

Methods
Evaluation Framework and Metrics
To systematically assess the performance of LLMs in
the medical field, we adopted a multidimensional evalua-
tion framework under MedBench, encompassing objective
multiple-choice questions (single-select and multiselect) and
subjective open-domain questions. Accuracy and robustness
were used as core metrics for objective tasks, while key
information recall and hierarchical error taxonomy were used
for subjective tasks (Table 1).

Table 1. Definition of assessment indicators.
Indicator Definition
Accuracy Accuracy refers to the proportion of correctly answered question versions among all model predictions. Each multiple-choice question was

presented five times, with the same content but with the correct answer systematically rotated across options A–E. An accuracy of 100%
indicates that the model correctly answered all five versions of the question.

Robustness The model’s robustness refers to its ability to produce fully consistent answers when presented with the same choice question where options
are randomly shuffled.

Macro-recall Macro-recall calculates the recall based on each of the answer points designed in the quiz question separately, and then takes the average of
these recalls for the score.

Evaluation of Core Competency
Performance
For objective questions, model accuracy was calculated by
directly matching LLM-generated options against ground-
truth answers. The 10 LLMs (specifically AntAngelMed
[13], Citrus-2.0 [14], INF-Med [15], WHU_Med, zhuomu-
niao-Med, TeleChat2 [16], hunyuan-med [17], UNI-GPT,
fusiontech-Med, and GPT-4 [18]) evaluated in this study
comprise both publicly available models and proprietary
models submitted by developers. For publicly accessible

models (eg, GPT-4 and hunyuan-med), we accessed them
via their official APIs or open-source platforms (detailed
in Table S1 in Multimedia Appendix 1). For proprietary
or competition-specific medical LLMs (eg, INF-Med and
WHU_Med), model developers interacted directly with our
MedBench platform via our standardized evaluation API. To
ensure evaluation consistency across both access methods,
we applied uniform prompt templates (detailed in Table
S2 in Multimedia Appendix 1). These templates explicitly
instructed the models to output their final answers in a
standardized format. We then used rule-based text parsing
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with regular expressions to extract the specific choices (eg,
A, B, C, and D) from the models’ raw output generations.
Any responses that failed to yield recognizable options or
deviated entirely from the instructed format were handled
as invalid outputs. To rigorously validate robustness, answer
choices for each multiselect question were shuffled across 10
permutations. A response was deemed valid only if the model
consistently identified the correct answer or answers across
all permutations, ensuring resistance to positional bias.
Error Patterns in Subjective Responses
Subjective responses were evaluated via macro-recall based
on coverage of predefined key information points. To ensure

evaluation objectivity, reproducibility, and analytical rigor,
we systematically translated qualitative error descriptions
into quantitative mathematical formulations. Errors were
classified into 8 categories through a 3-expert consensus
protocol using these formalized criteria: omissions (failure
to address critical content), hallucination (fabricated claims),
format mismatch (deviation from structured guidelines),
causal reasoning deficiency (flawed logical chains), contex-
tual inconsistency (contradictory statements), unanswered (no
valid output), output error (technical failures), and deficiency
in medical language generation (nonclinical phrasing). The
detailed qualitative definitions, mathematical formulations,
and illustrative examples are presented in Table 2.

Table 2. Incorrect responses, labels, and definitions.
Label Define Mathematical formulation Illustrative example
Omissions Model did not answer all the

points scored
Let K={k1, k2,..., kN} be the set of key points required by the
ground truth, and M be the set of key points present in the
model’s response. The ORa is defined as: OR= 1 − |K ∩ M||K|

The prompt asks for 3 typical influenza
symptoms (K={fever, cough, fatigue}). The
model only outputs “fever and cough”
(M={fever, cough}). Thus, OR = 1 − 2/3 =
33.3%.

Hallucination Model responses are not realistic
or do not exist in the question
stem

Let Emodel be the set of medical entities or factual statements
generated by the model, and C be the union of the provided
context (question stem) and established medical knowledge
bases (eg, UMLSb). The HRc is defined as: HR = |Emodel∖C||Emodel|

The provided patient history only mentions
“hypertension.” The model responds,
“Considering the patient’s history of
hypertension and diabetes...” (“diabetes” is an
ungrounded entity, belonging to Emodel but
not C).

Format mismatch Model does not output the
content in the characteristic
format as required or the output
is in the wrong format

Let Φ be the set of formatting requirements (eg, JSON structure
and word and paragraph limits), and L(Φ) be the valid output
space that satisfies these constraints. We define an indicator
function IFM:

IFM(Output) = 0, if Output ∈ L(Φ)1, if Output ∉ L(Φ)

The prompt strictly requires “Output in JSON
format, containing ’diagnosis’ and ’treatment’
keys.” The model instead generates a plain
text paragraph, failing to adhere to the
structural constraint.

Causal reasoning
deficiency

Overinference or underinference
of the content of model responses

We model the reasoning process as a directed graph G=(V, E),
where nodes V represent clinical states and edges E represent
causal links. Let E∗ be the edges of the gold-standard reasoning
chain and Ê be the edges generated by the model. The
deficiency distance (DCR) is defined as: DCR = |Ê\E∗| + |E∗\Ê|

Gold-standard reasoning chain: Pathogen
infection → Airway inflammation → Cough.
Underinference: “Cough is due to infection”
(skipping the inflammation mechanism).
Overinference: “Infection → Malignant
tumor” (introducing a non-existent causal
link).

Contextual
inconsistency

Inconsistent or irrelevant model
outputs

Let the model’s response be a sequence of propositions S={s1,
s2,..., sn}. Inconsistency is triggered if there is an internal
logical contradiction (ie,
∃i,j such that si∧sj ⟹ False), or if the semantic similarity
score Sim(S, C) between the response S and the context C falls
below a predefined threshold τ (ie, Sim(S, C) < τ).

In the first paragraph, the model states,
“Aspirin is contraindicated for this patient,”
but in the concluding prescription, it writes,
“Recommend taking Aspirin 100 mg.” The 2
propositions are mutually exclusive.

Unanswered Model did not answer the
question

Let Ωrefusal be the set of common AI refusal templates, and
H(Output) be the effective information entropy of the output.
The indicator function IUN is defined as:IUN = 1, if Output ∈ Ωrefusal or H(Output) ≈ 00, otherwise

The model outputs, “Sorry, as an AI, I cannot
provide a medical diagnosis,” or it simply
generates meaningless punctuation marks.

Output error Model output is completely
incorrect

Based on clinical facts, we define an accuracy scoring function
Scoreacc(Output, Gold)∈[0, 1]. Given a lower bound of error
tolerance ϵ, the output error indicator IOE is defined as:IOE = 1, if Output < ϵ0, otherwise

The prompt asks, “What is the normal resting
heart rate for adults?” The model answers,
“10 to 20 beats per minute” (a statement that
completely deviates from objective medical
facts).

Deficiency in
medical language
generation

The model’s inability to translate
everyday conversational content
into clinically accurate medical
text

Let Tmodel be the set of symptom and disease vocabulary used
in the model’s response, and Vstandard be standard clinical
terminologies (eg, SNOMED CT and MeSH). The nonprofes-
sional ratio (Rnp) is defined as: Rnp = |Emodel∖C||Emodel|

In a task requiring a professional discharge
summary, the model uses colloquial terms
like “tummy ache” and “runny nose” instead
of standard medical terminologies like
“abdominal pain” and “rhinorrhea.”

aOR: omission rate.
bUMLS: Unified Medical Language System.
cHR: hallucination rate.
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Ethical Considerations
This study involved the analysis of publicly available data
and computational models (LLMs). It did not involve human
participants, human data, human tissue, or animal subjects.
Therefore, in accordance with the policies of JMIR AI, ethical
approval from an institutional review board or research ethics
board was not required. All methods were carried out in
accordance with relevant guidelines and regulations.

Results
Core Competency Performance
From June to December 2024, standardized evaluations of
44,711 question responses generated by the top 10 models

(AntAngelMed, Citrus-2.0, INF-Med, WHU_Med, zhuo-
muniao-Med, TeleChat2, hunyuan-med, UNI-GPT, fusion-
tech-Med, and GPT-4) across MedBench’s 5 competency
dimensions revealed distinct capability patterns. As shown in
Table 3, models achieved peak accuracy (0.86) in med-
ical knowledge question answering, demonstrating robust
comprehension of foundational concepts. Health care safety
and ethics emerged as a secondary strength (accuracy 0.80),
yet its robustness score (0.79) under shuffled permutations
highlighted persistent inconsistencies in ethical decision-mak-
ing. Aligned with our 8 newly defined error metrics, critical
gaps persisted in medical language understanding (challenges
in parsing specialized terminology, often leading to defi-
ciency in medical language generation) and complex medical
reasoning (limited multistep diagnostic inference, frequently
resulting in causal reasoning deficiency and omissions).

Table 3. Accuracy and robustness performance of the top 10 models.
Dimension Number of question responses Accuracy Robustness
Medical knowledge question answering 3703 0.86 0.94
Medical language generation 1530 0.76 —a

Medical language understanding 5784 0.71 —
Complex medical reasoning 891 0.72 —
Health care safety and ethics 32,802 0.80 0.79
Total 44,711 — —

aNot applicable.

Error Patterns in Subjective Responses
A granular dissection of incorrect responses identified
omissions of critical answer points as the dominant fail-
ure mode (4723/11,909 errors, 39.7%), reflecting systemic
deficiencies in comprehensive reasoning despite superficially
coherent outputs. Causal inference breakdowns (2037/11,909,

17.1%) and hallucinatory content generation (1913/11,909,
16.1%) constituted secondary yet consequential flaws, while
format mismatch accounted for 1307 out of 11,909 errors
(11%; Figure 1), underscoring the need for standardized
output frameworks.

Figure 1. Proportions of incorrect responses in labels.
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Domain-specific failure profiles further elucidated model
limitations (Figure 2). In medical knowledge question
answering, omissions dominated (1644/3703 errors, 44.4%),
followed by hallucinations (868/3703, 23.4%), exposing
weak knowledge boundary safeguards. For medical lan-
guage understanding, 1984 out of 5784 errors (34.3%)
stemmed from unaddressed contextual constraints, while
1303 out of 5784 errors (22.5%) arose from fractured
causal reasoning chains, indicating deficits in clinical

narrative modeling. Medical language generation exhibi-
ted severe hallucination (979/1530 errors, 64%), revealing
semantic-clinical pragmatics disconnects. Strikingly, complex
medical reasoning errors were overwhelmingly dominated by
omissions (858/891 errors, 96.3%), fundamentally undermin-
ing reasoning reliability. As documented in Table 4, a
granular error taxonomy delineates the classification schemas
and clinical manifestations of these incorrect responses.

Figure 2. Proportions of incorrect responses in labels under different dimensions.
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pri

ma
ril

y b
ase

d o
n l

eu
ko

cy
te-

bo
os

tin
g d

rug
s, 

an
d i

nfe
cti

on
 co

ntr
ol 

is 
req

uir
ed

.
Ad

ren
oc

ort
ico

tro
pic

 ho
rm

on
e, 

leu
ko

cy
te-

bo
os

tin
g d

rug
s, 

an
d g

ran
ulo

cy
te 

inf
us

ion
 ca

n a
lso

 be
us

ed
 to

 re
lie

ve
 sy

mp
tom

s. 
Pa

tie
nts

 ne
ed

 to
 pa

y a
tte

nti
on

 to
 re

st,
 m

ain
tai

n l
oc

al 
hy

gie
ne

, a
vo

id
inf

ec
tio

n, 
an

d a
vo

id 
sp

icy
 an

d i
rri

tat
ing

 fo
od

s.
4.3

 Fo
rm

at 
mi

sm
atc

h
医学
命名

实
体识

别
任务

: 请
从
给
定医
学文
本中
，识

别
出命
名实
体。

 实
体识

别
的格
式为

: 药
物:

 ”“
 医

疗
设
备

: ”
“ 医
院科
室:

 ”“
 微
生物

类
: ”

“ 身
体部
位:

 “”
 医

疗
程序

: “
” 医
学检

验
项
目:

 “”
 症

状
和体
征:

 “”
 疾
病:

 “
” M

ed
ica

l N
am

ed
 E

nti
ty 

Re
co

gn
itio

n T
ask

: P
lea

se 
ide

nti
fy 

na
me

d e
nti

tie
s f

rom
 a 

giv
en

 m
ed

ica
l te

xt.
 T

he
 fo

rm
at 

for
 en

tity
 id

en
tif

ica
tio

n
is:

 D
rug

: “
” M

ed
ica

l d
ev

ice
: “

” H
os

pit
al 

de
pa

rtm
en

t: “
” M

icr
oo

rga
nis

ms
: “

” B
od

y p
art

: “
” M

ed
ica

l P
roc

ed
ure

s: 
“”

 M
ed

ica
l T

est
 Pr

og
ram

s:
“”

 Si
gn

s a
nd

 sy
mp

tom
s: 

“”
 D

ise
ase

s: 
“”

“药
物”

: [
] “
医疗

设
备

”:
[] 

“医
院科
室”

: [
] “
微

生物
类

”: 
[] 

“身
体部

位”
: [

] “
医疗
程序

”: 
[]

“医
学检

验
项
目”

: [
]

“症
状
和体
征”

:
[“F

M
R-

1基
因的
突

变
”] 

“疾
病”

: [
“脆
性

X
综
合征

”]
“D

rug
s”:

 []
 “M

ed
ica

l
de

vic
es”

: [
] “

Ho
sp

ita
l

un
its

”: 
[]

“M
icr

ob
iol

og
y”

: [
]

“B
od

y p
art

s”:
 []

“M
ed

ica
l p

roc
ed

ure
s”:

[] 
“M

ed
ica

l te
sts

”: 
[]

“S
ym

pto
ms

 an
d s

ign
s”:

[“M
uta

tio
ns

 in
 th

e
FM

R-
1 g

en
e”

]
“D

ise
ase

s”:
 [“

Fr
ag

ile
 X

sy
nd

rom
e”

]

药
物:

 医
疗
设
备

: 医
院科
室:

 微
生物

类
: 身
体部
位:

 医
疗
程序

: 医
学检

验
项
目:

 症
状
和体
征:

 疾
病:

 脆
性

X
综
合征

 基
因:

FM
R-

1基
因 

Dr
ug

s: 
M

ed
ica

l E
qu

ipm
en

t: H
os

pit
al 

De
pa

rtm
en

ts:
 M

icr
ob

iol
og

y: 
Bo

dy
 Pa

rts
:

M
ed

ica
l P

roc
ed

ure
s: 

M
ed

ica
l T

est
 Pr

og
ram

: S
ign

s a
nd

 sy
mp

tom
s: 

Di
sea

se:
 fr

ag
ile

 X
 sy

nd
rom

e
Ge

ne
: F

M
R-

1 g
en

e
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Qu

est
ion

An
sw

er 
po

int
s

M
od

el 
res

po
ns

e
4.4

 C
au

sal
 re

aso
nin

g
de

fic
ien

cy
现
病史

 病
史摘
要 

赵
某，
男，

7岁
，3
天前
无明

显
诱
因出

现
腹部
疼痛
，伴
寒战
高热
，最
高体

温
38

.7℃
，于
当地
行“
退热
止痛

”治
疗

后未
见明

显
好转

。
患儿
于

1天
前出

现
皮肤
黄染
，同

时
伴巩
膜黄
染，
精神
差，

营
养
状
况
较
差。
病儿
自发
病以
来，
精神
睡眠
差，

饮
食差
，大
便成
形，
偶呈
陶土

样
色，
尿呈

浓
茶样
色。

 主
诉

 腹
痛高

热
3天
，伴
皮肤
黄染

1天
。

 体
格检

查
 T

38
.5℃
，P

92
次/
分，

R2
2

次/
分，

Bp
11

0/7
8m

mH
g。

 发
育正
常，

营
养
中等
，自
主体
位，

查
体合
作，
全身
皮肤
及巩
膜黄
染，
上肢
皮肤
可见
散在
皮下
出血
点，

全身
浅
表未
及肿
大淋
巴结

。
两肺
呼吸
音粗
，未

闻
及干

湿
啰
音。
心率

92
次/
分，
律齐
，未

闻
及病
理性

杂
音。
腹部
略膨
隆，
肝脏

肿
大，
表面
光滑
，质
地坚
硬，

边
缘
圆
钝
，于
肝区
肋弓
下可
触及
一肿
物，
形状

规
则
，大
小约

3c
m×

2c
m，
右上
腹压
痛，
反跳
痛

（±
），
全腹
叩诊
鼓音
，移

动
性浊
音阴
性，

肠
鸣
可闻

及。
 辅
助检

查
 实

验
室检

查
 血
常规
：W

BC
15

.91
×1

0^
9/L
，N

EU
89

.7%
，

RB
C3

.74
×1

0^
12

/L
，H

b1
15

g/L
，P

LT
28

6×
10

^9
/L
。

 肝
功能
：A

LT
70

U/
L，

AS
T5

6U
/L
；总
胆红
素

17
6μ

mo
l/L
，间
接胆

红
素

25
μm

ol/
L，
直接
胆红
素

15
1μ

mo
l/L
；碱
性磷
酸酶

98
4U

/L
；谷

氨
酰
转
移酶

10
65

.5U
/L
。

 影
像学
表现

 腹
部

CT
平扫

 1.
CT

检
查
显
示胆

总
管呈
巨大
囊样

扩
张
。

 2.
胆囊
体积
增大

。
 3.
无肝

内
胆管

远
端分
支扩

张
。

 简
述本
例病
人的

诊
断及

诊
断依
据。

Pr
ese

nt 
M

ed
ica

l H
ist

ory
 (1

) S
um

ma
ry 

of 
his

tor
y Z

ha
o M

ou
, m

ale
, 7

 ye
ars

 ol
d, 

ha
d a

bd
om

ina
l p

ain
 w

ith
 ch

ills
 an

d h
igh

 fe
ve

r w
ith

 a
ma

xim
um

 te
mp

era
tur

e o
f 3

8.7
℃

 3 
da

ys
 ag

o w
ith

ou
t a

ny
 ob

vio
us

 ca
us

e, 
an

d d
id 

no
t s

ho
w 

sig
nif

ica
nt 

im
pro

ve
me

nt 
aft

er 
loc

al 
tre

atm
en

t o
f

“a
nti

py
ret

ic 
an

d a
na

lge
sic

”. 
Th

e c
hil

d d
ev

elo
pe

d s
kin

 ye
llo

wi
ng

 1 
da

y a
go

, a
cc

om
pa

nie
d b

y s
cle

ral
 ye

llo
wi

ng
, p

oo
r m

en
tal

 he
alt

h a
nd

po
or 

nu
tri

tio
na

l s
tat

us
. S

inc
e t

he
 on

set
 of

 th
e d

ise
ase

, th
e c

hil
d h

ad
 po

or 
me

nta
l s

lee
p, 

po
or 

die
t, f

orm
ed

 st
oo

ls,
 oc

ca
sio

na
lly

 cl
ay

-li
ke

co
lor

, a
nd

 ur
ine

 w
as 

str
on

g t
ea

-li
ke

 co
lor

. (2
) C

om
pla

int
s A

bd
om

ina
l p

ain
 an

d h
igh

 fe
ve

r f
or 

3 d
ay

s, 
ac

co
mp

an
ied

 by
 sk

in 
ye

llo
wi

ng
 fo

r 1
da

y. 
Ph

ys
ica

l e
xa

mi
na

tio
n T

38
.5℃

, P
92

 be
ats

/m
in,

 R
22

 be
ats

/m
in,

 B
p1

10
/78

mm
Hg

. D
ev

elo
pm

en
t is

 no
rm

al,
 nu

tri
tio

n i
s m

od
era

te,
au

ton
om

ou
s p

os
itio

n, 
co

op
era

tio
n i

n p
hy

sic
al 

ex
am

ina
tio

n, 
ge

ne
ral

ize
d s

kin
 an

d s
cle

ra 
ye

llo
w 

sta
ini

ng
, s

ca
tte

red
 su

bc
uta

ne
ou

s
he

mo
rrh

ag
es 

ca
n b

e s
ee

n o
n t

he
 sk

in 
of 

the
 up

pe
r l

im
bs

, g
en

era
liz

ed
 su

pe
rfi

cia
l n

ot 
fou

nd
 en

lar
ge

d l
ym

ph
 no

de
s. 

Re
sp

ira
tor

y s
ou

nd
s i

n
bo

th 
lun

gs
 w

ere
 co

ars
e, 

an
d n

o d
ry 

or 
we

t r
ale

s w
ere

 de
tec

ted
. H

ea
rt 

rat
e w

as 
92

 be
ats

/m
inu

te,
 rh

yth
mi

c, 
no

 pa
tho

log
ica

l m
urm

ur 
wa

s
he

ard
. T

he
 ab

do
me

n w
as 

sli
gh

tly
 di

ste
nd

ed
, th

e l
ive

r w
as 

en
lar

ge
d, 

sm
oo

th 
su

rfa
ce

, h
ard

 te
xtu

re,
 ro

un
de

d e
dg

es,
 a 

ma
ss 

wa
s p

alp
ab

le
un

de
r t

he
 co

sta
l a

rch
 of

 th
e l

ive
r a

rea
, re

gu
lar

 sh
ap

e, 
siz

e a
bo

ut 
3c

m×
2c

m,
 pr

ess
ure

 pa
in 

in 
the

 ri
gh

t e
pig

ast
ric

 re
gio

n, 
reb

ou
nd

 pa
in 

(±
),

tym
pa

nic
 so

un
d o

n p
erc

us
sio

n i
n t

he
 w

ho
le 

ab
do

me
n, 

mo
bil

e t
urb

id 
so

un
d w

as 
ne

ga
tiv

e, 
an

d i
nte

sti
na

l ti
nn

itu
s c

ou
ld 

be
 he

ard
. A

ux
ilia

ry
ex

am
ina

tio
n L

ab
ora

tor
y e

xa
mi

na
tio

n B
loo

d r
ou

tin
e: 

W
BC

15
.91

×1
0^

9/L
, N

EU
89

.7%
, R

BC
3.7

4×
10

^1
2/L

, H
b1

15
g/L

, P
LT

28
6×

10
^9

/L
.

Li
ve

r f
un

cti
on

: A
LT

70
U/

L,
 A

ST
56

U/
L;

 to
tal

 bi
lir

ub
in 

17
6μ

mo
l/L

, in
dir

ec
t b

ilir
ub

in 
25

μm
ol/

L,
 di

rec
t b

ilir
ub

in 
15

1μ
mo

l/L
; a

lka
lin

e
ph

os
ph

ata
se 

98
4U

/L
; g

lut
am

yl 
tra

ns
fer

ase
 10

65
.5U

/L
. Im

ag
ing

 m
an

ife
sta

tio
ns

 A
bd

om
ina

l C
T 

pla
in 

sca
n 1

. C
T 

ex
am

ina
tio

n s
ho

we
d a

hu
ge

 cy
sti

c d
ila

tat
ion

 of
 th

e c
om

mo
n b

ile
 du

ct.
 2.

 In
cre

ase
d g

all
bla

dd
er 

vo
lum

e. 
3. 

No
 di

lat
ati

on
 of

 th
e d

ist
al 

bra
nc

he
s o

f t
he

 in
tra

he
pa

tic
bil

e d
uc

t. B
rie

fly
 de

scr
ibe

 th
e d

iag
no

sis
 an

d d
iag

no
sti

c b
asi

s o
f t

his
 pa

tie
nt.

[“先
天性
胆管

扩
张
症,

”
“腹
部疼
痛,

” “
高热

,”
“寒
战,

” “
黄染

,” 
“直
接

胆红
素,

” “
囊样

扩
张

”]
[“c

on
ge

nit
al

ch
ole

do
ch

oli
thi

asi
s,”

“a
bd

om
ina

l p
ain

,”
“h

igh
 fe

ve
r,”

 “c
hil

ls,
”

“y
ell

ow
 st

ain
,” 

“d
ire

ct
bil

iru
bin

,” 
“c

ys
tic

dil
ata

tio
n”

]

本例
患儿
的诊
断可
能为
胆道
梗阻

导
致的
阻塞
性黄
疸，
具体
原因
需进
一步
明确

。
 诊
断依
据

包括
： 

1. 
临
床症

状
：患
儿出

现
腹痛

、
寒战

、
高热
，随
后出

现
皮肤
和巩
膜黄
染，
精神
差，

营
养
状
况
较
差。

这
些症

状
提示
可能
存在
感染
和/
或肝

脏
疾病

。
 2.

 体
格检

查
：皮

肤
和巩
膜黄

染，
上肢
皮下
出血
点，
肝脏

肿
大，

质
地坚
硬，
右上
腹压
痛，

这
些体
征进
一步
支持
肝脏
疾

病和
/或
胆道

问
题
。

 3.
 实

验
室检

查
：血
常规

显
示白

细
胞升
高，
中性
粒细
胞比
例增
高，
提示

有感
染的
可能

。
肝功
能异
常，

AL
T
和

AS
T
轻
度升
高，

总
胆红
素和
直接
胆红
素显
著升
高，

碱
性磷
酸酶
和谷

氨
酰
转
移酶

显
著升
高，

这
些都
是胆
道梗
阻和
肝细
胞损

伤
的标
志。

 4.
 影
像

学检
查
：腹
部

CT
平扫

显
示胆

总
管呈
巨大
囊样

扩
张
，胆
囊体

积
增大
，但
无肝

内
胆管

远
端分

支扩
张
。
这
表明
胆道
系统
存在

异
常，
可能
是胆
道梗
阻的
直接

证
据。

 综
合上
述临
床表

现
、

体格
检
查
、
实
验
室检

查
和影
像学

检
查
，可
以初
步诊
断为
胆道
梗阻

导
致的
阻塞
性黄
疸。
但

是，
需要

进
一步
的检

查
，如
胆道
超声

、
M

RC
P（
磁共
振胰
胆管
造影
）或

ER
CP
（内

镜
逆行

胰
胆管
造影
）等
，以
确定
梗阻
的具
体位
置和
原因
，可
能是
胆结
石、
胆道
炎症

、
先天
性胆

道异
常或
其他
原因
所致

。

Th
e d

iag
no

sis
 of

 th
is 

ch
ild

 m
ay

 be
 ob

str
uc

tiv
e j

au
nd

ice
 du

e t
o b

ilia
ry 

ob
str

uc
tio

n, 
the

 ex
ac

t
ca

us
e o

f w
hic

h r
eq

uir
es 

fur
the

r c
lar

ifi
ca

tio
n. 

Th
e d

iag
no

sti
c b

asi
s i

nc
lud

es:
 1.

 C
lin

ica
l

sy
mp

tom
s: 

the
 ch

ild
 pr

ese
nte

d w
ith

 ab
do

mi
na

l p
ain

, c
hil

ls,
 an

d h
igh

 fe
ve

r, f
oll

ow
ed

 by
ye

llo
wi

ng
 of

 th
e s

kin
 an

d s
cle

ra,
 po

or 
me

nta
l h

ea
lth

, a
nd

 po
or 

nu
tri

tio
na

l s
tat

us
. T

he
se

sy
mp

tom
s a

re 
su

gg
est

ive
 of

 po
ssi

ble
 in

fec
tio

n a
nd

/or
 liv

er 
dis

ea
se.

 2.
 Ph

ys
ica

l e
xa

mi
na

tio
n:

ye
llo

wi
ng

 of
 th

e s
kin

 an
d s

cle
ra,

 su
bc

uta
ne

ou
s h

em
orr

ha
gic

 sp
ots

 on
 th

e u
pp

er 
ex

tre
mi

tie
s, 

an
en

lar
ge

d, 
fir

m 
liv

er,
 an

d r
igh

t u
pp

er 
ab

do
mi

na
l te

nd
ern

ess
 ar

e s
ign

s t
ha

t f
urt

he
r s

up
po

rt 
the

pre
sen

ce
 of

 liv
er 

dis
ea

se 
an

d/o
r b

ilia
ry 

tra
ct 

pro
ble

ms
. 3

. L
ab

ora
tor

y t
est

s: 
Bl

oo
d c

ou
nts

 sh
ow

ele
va

ted
 le

uk
oc

yte
s a

nd
 an

 in
cre

ase
d p

erc
en

tag
e o

f n
eu

tro
ph

ils
, s

ug
ge

sti
ng

 in
fec

tio
n. 

Li
ve

r
fun

cti
on

 is
 ab

no
rm

al 
wi

th 
mi

ld 
ele

va
tio

ns
 of

 A
LT

 an
d A

ST
, s

ign
ifi

ca
nt 

ele
va

tio
ns

 of
 to

tal
 an

d
dir

ec
t b

ilir
ub

in,
 an

d s
ign

ifi
ca

nt 
ele

va
tio

ns
 of

 al
ka

lin
e p

ho
sp

ha
tas

e a
nd

 gl
uta

my
ltr

an
sfe

ras
e, 

all
 of

wh
ich

 ar
e m

ark
ers

 of
 bi

lia
ry 

ob
str

uc
tio

n a
nd

 he
pa

toc
ell

ula
r i

nju
ry.

 4.
 Im

ag
ing

: C
T 

sca
n o

f t
he

ab
do

me
n s

ho
ws

 a 
hu

ge
 cy

sti
c d

ila
tat

ion
 of

 th
e c

om
mo

n b
ile

 du
ct 

an
d a

n i
nc

rea
se 

in 
ga

llb
lad

de
r

vo
lum

e w
ith

ou
t d

ila
tat

ion
 of

 th
e d

ist
al 

bra
nc

he
s o

f t
he

 in
tra

he
pa

tic
 bi

le 
du

cts
. T

his
 in

dic
ate

s a
n

ab
no

rm
ali

ty 
in 

the
 bi

lia
ry 

sy
ste

m 
an

d m
ay

 be
 di

rec
t e

vid
en

ce
 of

 bi
lia

ry 
ob

str
uc

tio
n. 

Ta
kin

g i
nto

ac
co

un
t th

e a
bo

ve
 cl

ini
ca

l m
an

ife
sta

tio
ns

, p
hy

sic
al 

ex
am

ina
tio

n, 
lab

ora
tor

y t
est

s a
nd

 im
ag

ing
stu

die
s, 

a p
rel

im
ina

ry 
dia

gn
os

is 
of 

ob
str

uc
tiv

e j
au

nd
ice

 du
e t

o b
ilia

ry 
ob

str
uc

tio
n c

an
 be

 m
ad

e.
Ho

we
ve

r, f
urt

he
r i

nv
est

iga
tio

ns
 su

ch
 as

 bi
lia

ry 
ult

ras
ou

nd
, M

RC
P (

ma
gn

eti
c r

eso
na

nc
e

ch
ola

ng
iop

an
cre

ato
gra

ph
y) 

or 
ER

CP
 (e

nd
os

co
pic

 re
tro

gra
de

 ch
ola

ng
iop

an
cre

ato
gra

ph
y) 

are
ne

ed
ed

 to
 de

ter
mi

ne
 th

e e
xa

ct 
loc

ati
on

 an
d c

au
se 

of 
the

 ob
str

uc
tio

n, 
wh

ich
 m

ay
 be

 du
e t

o
ga

lls
ton

es,
 bi

lia
ry 

inf
lam

ma
tio

n, 
co

ng
en

ita
l b

ilia
ry 

an
om

ali
es 

or 
oth

er 
ca

us
es.

4.5
 C

on
tex

tua
l

inc
on

sis
ten

cy
现
病史

 病
史摘
要 

陈
XX
，男
，6

5岁
，近
一周
来反

复
排暗

红
色血
便，
伴头

晕
乏力

。
半天
前再
次排
血便
，量

约
60

0m
l，
并出

现
神志

淡漠
，尿
量减
少，

12
小时
尿量

为
20

0m
l。
无发

热
、
恶
心、

呕
吐，

既
往病
史无
特殊

。
 主

诉
 反

复
排血
便

1周
，加
重伴
少尿
半天

。
体格

检
查

 生
命体
征

T3
6.8

℃
，P

10
5次

/分
，R

20
次/
分，

Bp
90

/60
mm

Hg
。
体重

60
kg
。

 自
主体
位，
神志
淡漠
，呼
之可
对答

。
全身
皮

肤
及巩
膜较

苍
白，
四肢
偏凉

。
两肺
呼吸
音清
晰，
未闻
及干

湿
啰
音。
心率

10
5次

/分
，律
齐，
未闻
及病
理性

杂
音。
腹部
平软
，肝
脾

不大
，肠

鸣
音活

跃
。
双肾
区无
叩痛
，双
下肢
无水

肿
。

 辅
助检

查
 血
液分
析：
白细
胞计

数
8.8

×1
0^

9/L
，中
性粒

细
胞比
例

0.7
，红

细
胞计

数
2.8

×1
0^

12
/L
，血

红
蛋白

78
g/L

 尿
液分
析：
尿比
重

1.0
30
，尿
白细
胞（

-）
，尿
潜血
（-
），
尿蛋
白（

-）
 大
便潜
血：
（+
），

胃潜
血：
（-
） 
生化

电
解质
：钾

4.5
mm

ol/
L，

钠
13

8m
mo

l/L
，氯

10
3.5

mm
ol/

L，
二氧
化碳

结
合力

22
mm

ol/
L 
肝肾
功能
：尿
素氮

9.8
mm

ol/
L，
肌酐

20
1µ

mo
l/L
，谷
丙转

氨
酶

10
U/

L，
谷草

转
氨
酶

20
U/

L 
纤
维
结
肠
镜
检
查
：提
示降

结
肠
及直

肠
可见
弥漫
出血
点。

 B
超检

查
：肝

、
胆、
脾、

胰
及泌
尿系

B
超无
特殊

。
 简
述本
例病
人的
治疗
原则

。

Pr
ese

nt 
M

ed
ica

l H
ist

ory
 Su

mm
ary

 of
 hi

sto
ry 

Ch
en

 X
X,

 m
ale

, 6
5 y

ea
rs 

old
, h

ad
 re

pe
ate

d d
ark

 re
d b

loo
d s

too
ls 

wi
th 

diz
zin

ess
 an

d f
ati

gu
e

in 
the

 pa
st 

we
ek

. H
alf

 a 
da

y a
go

, h
e p

ass
ed

 bl
oo

d s
too

l a
ga

in,
 w

ith
 a 

vo
lum

e o
f a

bo
ut 

60
0 m

l, a
nd

 ap
pe

are
d t

o b
e a

pa
the

tic
, w

ith
 a

de
cre

ase
d u

rin
e o

utp
ut 

of 
20

0 m
l in

 12
 h.

 T
he

re 
wa

s n
o f

ev
er,

 na
us

ea
, o

r v
om

itin
g, 

an
d h

is 
pa

st 
me

dic
al 

his
tor

y w
as 

un
rem

ark
ab

le.
Co

mp
lai

nts
 R

ec
urr

en
t b

loo
dy

 st
oo

ls 
for

 1 
we

ek
, a

gg
rav

ate
d w

ith
 ol

igu
ria

 fo
r h

alf
 a 

da
y. 

Ph
ys

ica
l e

xa
mi

na
tio

n V
ita

l s
ign

s T
36

.8℃
, P

10
5

be
ats

/m
in,

 R
20

 be
ats

/m
in,

 B
p9

0/6
0m

mH
g. 

we
igh

t 6
0k

g. 
He

 w
as 

in 
vo

lun
tar

y p
os

itio
n, 

ap
ath

eti
c, 

an
d c

ou
ld 

an
sw

er 
wh

en
 ca

lle
d. 

Th
e s

kin
an

d s
cle

ra 
we

re 
pa

le,
 an

d t
he

 lim
bs

 w
ere

 co
ld.

 B
rea

th 
so

un
ds

 of
 bo

th 
lun

gs
 w

ere
 cl

ea
r, a

nd
 no

 dr
y o

r w
et 

ral
es 

we
re 

he
ard

. H
ea

rt 
rat

e w
as

10
5 b

ea
ts/

mi
nu

te,
 rh

yth
mi

c, 
no

 pa
tho

log
ica

l m
urm

ur 
wa

s h
ea

rd.
 T

he
 ab

do
me

n w
as 

fla
t a

nd
 so

ft,
 th

e l
ive

r a
nd

 sp
lee

n w
ere

 no
t la

rge
, a

nd
bo

we
l s

ou
nd

s w
ere

 ac
tiv

e. 
Th

ere
 w

as 
no

 te
nd

ern
ess

 in
 bo

th 
kid

ne
ys

 an
d n

o e
de

ma
 in

 bo
th 

low
er 

lim
bs

. A
ux

ilia
ry 

ex
am

ina
tio

n B
loo

d
an

aly
sis

: w
hit

e b
loo

d c
ell

 co
un

t 8
.8×

10
^9

/L
, n

eu
tro

ph
il r

ati
o 0

.7,
 re

d b
loo

d c
ell

 co
un

t 2
.8×

10
^1

2/L
, h

em
og

lob
in 

78
g/L

. U
rin

aly
sis

: u
rin

e
sp

ec
ifi

c g
rav

ity
 1.

03
0, 

uri
ne

 le
uk

oc
yte

s (
-),

 ur
ine

 oc
cu

lt b
loo

d (
-),

 ur
ine

 pr
ote

in 
(-)

 Fe
ca

l o
cc

ult
 bl

oo
d: 

(+
), g

ast
ric

 oc
cu

lt b
loo

d: 
(-)

Bi
oc

he
mi

ca
l e

lec
tro

lyt
es:

 po
tas

siu
m 

4.5
 m

mo
l/L

, s
od

ium
 13

8 m
mo

l/L
, c

hlo
rid

e 1
03

.5 
mm

ol/
L,

 ca
rbo

n d
iox

ide
 bi

nd
ing

 ca
pa

cit
y 2

2
mm

ol/
L 

Li
ve

r a
nd

 ki
dn

ey
 fu

nc
tio

n: 
ure

a n
itr

og
en

 9.
8 m

mo
l/L

, c
rea

tin
ine

 20
1 µ

mo
l/L

, a
lan

ine
 am

ino
tra

ns
fer

ase
 10

 U
/L

, a
ze

lai
c

am
ino

tra
ns

fer
ase

 20
 U

/L
 Fi

be
r c

olo
no

sco
py

: s
ug

ge
sti

ng
 di

ffu
se 

ble
ed

ing
 sp

ots
 vi

sib
le 

in 
the

 de
sce

nd
ing

 co
lon

 an
d r

ec
tum

. U
ltr

aso
un

d
ex

am
ina

tio
n: 

liv
er,

 ga
llb

lad
de

r, s
ple

en
, p

an
cre

as 
an

d u
rin

ary
 tr

ac
t u

ltr
aso

un
d i

s n
ot 

sp
ec

ial
. B

rie
fly

 de
scr

ibe
 th

e p
rin

cip
les

 of
 tr

ea
tm

en
t f

or
thi

s p
ati

en
t.

[“止
血,

” “
输
血,

” “
液体

平衡
,” 

“电
解质
及酸

碱
平衡

”]
[“H

em
os

tas
is,

”
“T

ran
sfu

sio
n,”

 “F
lui

d
ba

lan
ce

,” 
“E

lec
tro

lyt
e

an
d a

cid
-ba

se 
ba

lan
ce

”]

1.该
病例
出血
原因
考虑

为
结
肠
病变
，反

复
出血
考虑

为
慢性
失血
，半
天前
大量
出血

为
慢性
失

血急
性加
重。
病人
体重
偏轻
，平

时
饮
食习

惯
不佳
，半
天前
大量
出血
后尿
量减
少，
考虑
血

容量
不足
，急
性肾

损
伤
。
根据
病人
的血

红
蛋白
水平
及结

肠
镜
检
查
结
果，

应
予以

输
血补

液，
纠
正贫
血，

维
持水

电
解质
平衡
，同

时
请
肛肠
外科
会诊

讨
论
是否
手术
治疗

。
 2.
在补
充

血容
量后
，病
人尿
量增
加，
肌酐
可缓
慢下
降至
正常

。
若肌

酐
继
续
上升
，考

虑
行肾

脏
替代

治疗
。

 3.
病人
的贫
血主
要原
因为
消化
道出
血，

为
缺铁
性贫
血，
待病
人病
情稳
定后
，可
予

以补
充铁

剂
。

1. 
Th

e c
au

se 
of 

ble
ed

ing
 in

 th
is 

ca
se 

is 
co

ns
ide

red
 to

 be
 co

lon
ic 

les
ion

s, 
rep

ea
ted

 bl
ee

din
g i

s
co

ns
ide

red
 to

 be
 ch

ron
ic 

blo
od

 lo
ss,

 an
d m

ass
ive

 bl
ee

din
g h

alf
 a 

da
y a

go
 is

 an
 ac

ute
ex

ac
erb

ati
on

 of
 ch

ron
ic 

blo
od

 lo
ss.

 T
he

 pa
tie

nt’
s l

igh
t w

eig
ht,

 po
or 

die
tar

y h
ab

its
 in

 ge
ne

ral
, a

nd
de

cre
ase

d u
rin

e o
utp

ut 
aft

er 
ma

ssi
ve

 bl
ee

din
g h

alf
 a 

da
y a

go
 ar

e c
on

sid
ere

d t
o b

e h
yp

ov
ole

mi
a

an
d a

cu
te 

kid
ne

y i
nju

ry.
 A

cc
ord

ing
 to

 th
e p

ati
en

t’s
 he

mo
glo

bin
 le

ve
l a

nd
 co

lon
os

co
py

 re
su

lts
,

blo
od

 tr
an

sfu
sio

n a
nd

 fl
uid

 re
pla

ce
me

nt 
sh

ou
ld 

be
 gi

ve
n t

o c
orr

ec
t a

ne
mi

a a
nd

 m
ain

tai
n t

he
wa

ter
-el

ec
tro

lyt
e b

ala
nc

e, 
an

d a
t th

e s
am

e t
im

e, 
we

 sh
ou

ld 
ask

 th
e a

no
rec

tal
 su

rge
ry 

de
pa

rtm
en

t
to 

co
ns

ult
 an

d d
isc

us
s w

he
the

r s
urg

ica
l tr

ea
tm

en
t. 2

. A
fte

r s
up

ple
me

nti
ng

 bl
oo

d v
olu

me
, th

e
pa

tie
nt’

s u
rin

e o
utp

ut 
inc

rea
ses

, a
nd

 cr
ea

tin
ine

 m
ay

 sl
ow

ly 
de

cre
ase

 to
 no

rm
al.

 If
 cr

ea
tin

ine
co

nti
nu

es 
to 

ris
e, 

co
ns

ide
r r

en
al 

rep
lac

em
en

t th
era

py
. 3

. T
he

 pa
tie

nt’
s a

ne
mi

a i
s m

ain
ly 

ca
us

ed
by

 ga
str

oin
tes

tin
al 

ble
ed

ing
, w

hic
h i

s i
ron

 de
fic

ien
cy

 an
em

ia.
 A

fte
r t

he
 pa

tie
nt’

s c
on

dit
ion

 is
sta

bil
ize

d, 
iro

n s
up

ple
me

nts
 ca

n b
e g

ive
n.
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Qu

est
ion

An
sw

er 
po

int
s

M
od

el 
res

po
ns

e
4.6

 U
na

ns
we

red
现
病史

 病
史摘
要 
病人

20
17
年

8月
15
日夜

间
驾
驶
摩托
车被
出租
车横
向撞

伤
，当

时
诉
腹部

胀
痛、
左膝
疼痛
，急
症入
六安
市人
民医

院，
给
予保
守治

疗
腹痛
未见
明显
好转
，且
腹痛
加重

。
20

17
年

8月
17
日转
至安
医大
二附
院，

检
查
提示
腹腔

积
液明

显
，急

诊
剖腹

探查
。
术
中见
腹盆
腔大
量肠
液样
液体
，约

20
00

ml
，全
小肠

肠
壁炎
症水

肿
，距
屈氏

韧
带
约

45
cm

处
小肠
系膜
撕裂
，致

约
40

cm
小

肠
发
黑，
并可

见
2处
破裂
口。
行小

肠
部分
切除

肠
吻合

+小
肠
结
肠
浆
肌层
修补

术
。
术
后病
人持

续
高热
，最
高

40
摄
氏度
，低
血压

、
乳酸
持续
性升
高，
最高

7.6
6m

mo
l/L
，转
至

IC
U
给
予呼
吸机

辅
助呼
吸、
血管
活性

药
物等
治疗
，病
人未
见明

显
好转

。
于

20
17
年

8
月

21
日夜

间
8时

转
入我
院，
入院

时
病人
神志
淡漠
，呼
吸机

辅
助呼
吸，
心率
增快
，约

13
0次

/分
；血

压
13

0/8
0m

mH
g左
右；
体温

38
.3℃
，给
予拔
除腔
静脉

导
管；
抽取
血培

养
，亚
安培
南+
伏立
康唑
抗感
染；

给
予抑
酸、
抑酶
，静
脉营

养
支持
；监

测
膀胱

压
；病
人

全身
组
织
水肿

明显
，限
制液
体输
入，

给
予蛋
白后
利尿
（2

4小
时
共出
尿液

约
70

00
ml
）。

 主
诉

 车
祸
外伤

术
后多

脏
器功
能障
碍

3
天。

 体
格检

查
 （

1）
一般
情况

 神
志模
糊，
精神
欠佳
，慢
性病
容，
表情
痛苦
，发
育正
常，

营
养
中等
，匀

称
，抬
入病
房，
被动
体

位，
查
体合
作，

语
言正
常，
声音
低微
，对
答切

题
。

 （
2）

专
科情

况
 腹
部膨
隆，
腹式
呼吸
存在
，无
腹壁
静脉
曲张
，未
见肠
型及
蠕

动
波，
无压
痛及

反跳
痛，
未触
及包

块
。
腹部
正中
可见
一手

术
伤
口，
少量

脓
性液
体，
腹部
可见
右侧
两根
腹腔
引流
管。
肝脾
肋下
未

触及
，未
触及
胆囊
，M

urp
hy
征阳
性。
腹部
鼓音
区未

及，
无移

动
性浊
音。
肝上
界位
于右

锁
骨中

线
第

5肋
间
，下
界位
于右
季肋
下

缘
，肝
区无
叩痛
，脾

浊
音区
正常
，胆
囊区
无叩
痛。

肠
鸣
音弱
，1
次/
分，
未闻
及血
管杂
音及
摩擦
音。

 辅
助检

查
 （

1）
实
验
室检

查
白细
胞计

数
9.5

×1
0^

9/L
，红

细
胞计

数
3.2

8×
10

^1
2/L
，血

红
蛋白

98
g/L
，血
小板

计
数

49
8×

10
^9

/L
，C
反应
蛋白

74
.9m

g/L
。

 （
2）

X
线
检
查

 床
边
胸片
提示
两肺
炎症
，左

侧
胸腔
少量

积
液。

 （
3）

CT
检
查

 提
示腹
腔广
泛渗
出。

 病
情变
化 

20
17
年

8月
22
日

19
时
体温

升高
，最
高

39
℃
，2

0时
血压
下降
，最
低

77
/34

mm
Hg
；心
率升
高，
最高

14
0次

/分
。
给
予加
快输
液速
度，

补
充晶
体液
；同

时
给
予

白蛋
白、

红
悬
、
血浆
等补
充胶
体液
；给
予冷
沉淀
改善
凝血
功能
；2

2时
病人
血压
恢复
至

12
0/8

0m
mH

g左
右，
心率
恢复
至

80
次/

分。
 该
病人
可下

哪
些诊
断？

Pr
ese

nt 
M

ed
ica

l H
ist

ory
 Su

mm
ary

 of
 m

ed
ica

l h
ist

ory
 T

he
 pa

tie
nt 

wa
s d

riv
ing

 a 
mo

tor
cy

cle
 at

 ni
gh

t o
n A

ug
us

t 1
5, 

20
17

 an
d w

as 
hit

 by
 a

ca
b h

ori
zo

nta
lly

, a
t th

at 
tim

e, 
he

 co
mp

lai
ne

d o
f a

bd
om

ina
l d

ist
en

sio
n a

nd
 pa

in,
 le

ft 
kn

ee
 pa

in,
 an

d w
as 

ad
mi

tte
d t

o t
he

 L
u‘a

n P
eo

ple
’s

Ho
sp

ita
l in

 an
 em

erg
en

cy
, a

nd
 w

as 
giv

en
 co

ns
erv

ati
ve

 tr
ea

tm
en

t f
or 

ab
do

mi
na

l p
ain

 w
hic

h d
id 

no
t s

ho
w 

an
y s

ign
ifi

ca
nt 

im
pro

ve
me

nt 
an

d
wo

rse
nin

g o
f t

he
 ab

do
mi

na
l p

ain
. H

e w
as 

ref
err

ed
 to

 th
e S

ec
on

d A
ffi

lia
ted

 H
os

pit
al 

of 
the

 A
nh

ui 
Un

ive
rsi

ty 
of 

M
ed

ica
l S

cie
nc

e a
nd

Te
ch

no
log

y o
n A

ug
us

t 1
7, 

20
17

, a
nd

 hi
s e

xa
mi

na
tio

n s
ug

ge
ste

d t
ha

t th
ere

 w
as 

ob
vio

us
 ac

cu
mu

lat
ion

 of
 fl

uid
 in

 th
e a

bd
om

ina
l c

av
ity

, a
nd

he
 w

as 
urg

en
tly

 ad
mi

tte
d t

o t
he

 ho
sp

ita
l b

y c
ae

sar
ea

n s
ec

tio
n. 

Int
rao

pe
rat

ive
ly,

 a 
lar

ge
 am

ou
nt 

of 
int

est
ina

l f
lui

d-l
ike

 fl
uid

 w
as 

see
n i

n t
he

ab
do

mi
no

pe
lvi

c c
av

ity
, a

bo
ut 

2,0
00

 m
l, i

nfl
am

ma
tio

n a
nd

 ed
em

a o
f t

he
 in

tes
tin

al 
wa

ll o
f t

he
 w

ho
le 

sm
all

 in
tes

tin
e, 

an
d t

he
 m

ese
nte

ric
lac

era
tio

n o
f t

he
 sm

all
 in

tes
tin

e a
bo

ut 
45

 cm
 fr

om
 th

e f
lex

ura
l li

ga
me

nt,
 w

hic
h r

esu
lte

d i
n t

he
 bl

ac
kn

ess
 of

 th
e s

ma
ll i

nte
sti

ne
 of

 ab
ou

t 4
0

cm
 an

d 2
 ru

ptu
re 

ori
fic

es 
we

re 
see

n. 
Pa

rti
al 

res
ec

tio
n o

f s
ma

ll b
ow

el 
wi

th 
int

est
ina

l a
na

sto
mo

sis
 + 

sm
all

 bo
we

l c
olo

nic
 pl

asm
a m

us
cle

lay
er 

rep
air

 w
as 

pe
rfo

rm
ed

. P
os

top
era

tiv
ely

, th
e p

ati
en

t h
ad

 pe
rsi

ste
nt 

hig
h f

ev
er 

up
 to

 40
 de

gre
es 

Ce
lsi

us
, h

yp
ote

ns
ion

, p
ers

ist
en

t
ele

va
tio

n o
f l

ac
tat

e u
p t

o 7
.66

 m
mo

l/L
. H

e w
as 

tra
ns

fer
red

 to
 IC

U 
an

d g
ive

n v
en

tila
tor

-as
sis

ted
 re

sp
ira

tio
n, 

va
so

ac
tiv

e d
rug

s, 
etc

., a
nd

 th
e

pa
tie

nt 
did

 no
t s

ho
w 

sig
nif

ica
nt 

im
pro

ve
me

nt.
 T

ran
sfe

rre
d t

o o
ur 

ho
sp

ita
l a

t 8
:00

 p.
m.

 on
 th

e n
igh

t o
f A

ug
us

t 2
1, 

20
17

, a
t th

e t
im

e o
f

ad
mi

ssi
on

, th
e p

ati
en

t w
as 

ap
ath

eti
c, 

ve
nti

lat
or-

ass
ist

ed
 re

sp
ira

tio
n, 

he
art

 ra
te 

inc
rea

sed
, a

bo
ut 

13
0 b

ea
ts/

mi
n; 

blo
od

 pr
ess

ure
 ab

ou
t 1

30
/80

mm
Hg

; te
mp

era
tur

e 3
8.3

 ℃
, g

ive
n t

o r
em

ov
e t

he
 ve

na
 ca

va
 ca

the
ter

; b
loo

d c
ult

ure
 w

as 
tak

en
, s

ub
am

ph
eta

mi
ne

 + 
vo

ric
on

az
ole

 an
ti-

inf
ec

tiv
e; 

ac
id 

su
pp

res
sio

n, 
en

zy
me

 su
pp

res
sio

n, 
int

rav
en

ou
s n

utr
itio

na
l s

up
po

rt 
wa

s g
ive

n; 
bla

dd
er 

pre
ssu

re 
wa

s m
on

ito
red

; th
e p

ati
en

t’s
sy

ste
mi

c t
iss

ue
 E

de
ma

 w
as 

ob
vio

us
, fl

uid
 in

tak
e w

as 
res

tri
cte

d, 
an

d p
os

t-p
rot

ein
 di

ure
sis

 w
as 

giv
en

 (a
 to

tal
 of

 ab
ou

t 7
00

0 m
l o

f u
rin

e w
as

pro
du

ce
d i

n 2
4 h

ou
rs)

. M
ain

 co
mp

lai
nt 

M
ult

i-o
rga

n d
ys

fun
cti

on
 fo

r 3
 da

ys
 af

ter
 ca

r a
cc

ide
nt 

tra
um

a. 
Ph

ys
ica

l e
xa

mi
na

tio
n (

1) 
Ge

ne
ral

co
nd

itio
n A

mb
igu

ou
s, 

me
nta

lly
 ill

, c
hro

nic
 lo

ok
, p

ain
ful

 ex
pre

ssi
on

, n
orm

al 
de

ve
lop

me
nt,

 m
od

era
te 

nu
tri

tio
n, 

we
ll-

pro
po

rti
on

ed
, c

arr
ied

int
o t

he
 w

ard
, p

ass
ive

 po
sit

ion
, c

oo
pe

rat
ive

 in
 bo

dy
 ch

ec
kin

g, 
no

rm
al 

sp
ee

ch
, lo

w 
vo

ice
, ta

ng
en

tia
l a

ns
we

rs.
 (2

) S
pe

cia
liz

ed
 co

nd
itio

ns
Th

e a
bd

om
en

 w
as 

dis
ten

de
d, 

ab
do

mi
na

l r
esp

ira
tio

n w
as 

pre
sen

t, n
o a

bd
om

ina
l w

all
 va

ric
es,

 no
 bo

we
l p

att
ern

 or
 pe

ris
tal

tic
 w

av
e w

as 
see

n,
no

 pr
ess

ure
 pa

in 
or 

reb
ou

nd
 pa

in,
 an

d n
o m

ass
 w

as 
pa

lpa
ble

. A
 su

rgi
ca

l w
ou

nd
 w

ith
 a 

sm
all

 am
ou

nt 
of 

pu
rul

en
t f

lui
d w

as 
see

n i
n t

he
mi

dd
le 

of 
the

 ab
do

me
n, 

an
d 2

 ab
do

mi
na

l d
rai

ns
 on

 th
e r

igh
t s

ide
 w

ere
 se

en
 in

 th
e a

bd
om

en
. L

ive
r a

nd
 sp

lee
n w

ere
 no

t p
alp

ate
d

su
bc

os
tal

ly,
 ga

llb
lad

de
r w

as 
no

t p
alp

ate
d a

nd
 M

urp
hy

’s 
sig

n w
as 

po
sit

ive
. A

bd
om

ina
l ty

mp
an

ic 
are

a w
as 

no
t r

ea
ch

ed
 an

d t
he

re 
wa

s n
o

mo
bil

e t
urb

idi
ty.

 T
he

 up
pe

r b
ord

er 
of 

the
 liv

er 
wa

s l
oc

ate
d a

t th
e 5

th 
int

erc
os

tal
 sp

ac
e i

n t
he

 ri
gh

t m
idc

lav
icu

lar
 lin

e a
nd

 th
e l

ow
er 

bo
rde

r
wa

s l
oc

ate
d a

t th
e l

ow
er 

bo
rde

r o
f t

he
 ri

gh
t q

ua
ter

na
ry 

rib
s; 

the
re 

wa
s n

o p
erc

us
sio

n p
ain

 in
 th

e h
ep

ati
c r

eg
ion

, th
e s

ple
nic

 tu
rbi

d z
on

e w
as

no
rm

al,
 an

d t
he

re 
wa

s n
o p

erc
us

sio
n p

ain
 in

 th
e g

all
bla

dd
er 

reg
ion

. B
ow

el 
so

un
ds

 w
ere

 w
ea

k, 
1 b

ea
ts/

mi
nu

te,
 no

 va
scu

lar
 m

urm
ur 

or
fri

cti
on

 so
un

ds
 w

ere
 he

ard
. A

ux
ilia

ry 
ex

am
ina

tio
n (

1) 
La

bo
rat

ory
 te

sts
 W

hit
e b

loo
d c

ell
 co

un
t 9

.5×
10

^9
/L

, re
d b

loo
d c

ell
 co

un
t

3.2
8×

10
^1

2/L
, h

em
og

lob
in 

98
g/L

, p
lat

ele
t c

ou
nt 

49
8×

10
^9

/L
, C

-re
ac

tiv
e p

rot
ein

 74
.9m

g/L
. (2

) X
-ra

y e
xa

mi
na

tio
n B

ed
sid

e c
he

st
rad

iog
rap

h s
ug

ge
ste

d i
nfl

am
ma

tio
n i

n b
oth

 lu
ng

s a
nd

 a 
sm

all
 am

ou
nt 

of 
flu

id 
in 

the
 le

ft 
ple

ura
l c

av
ity

. (3
) C

T 
ex

am
ina

tio
n S

ug
ge

sts
ex

ten
siv

e e
xu

da
tio

n i
n t

he
 ab

do
mi

na
l c

av
ity

. D
ise

ase
 ch

an
ge

 A
t 1

9:0
0 o

n A
ug

us
t 2

2, 
20

17
, th

e b
od

y t
em

pe
rat

ure
 in

cre
ase

d, 
wi

th 
a

ma
xim

um
 of

 39
°C

. A
t 2

0:0
0, 

the
 bl

oo
d p

res
su

re 
de

cre
ase

d, 
wi

th 
a m

ini
mu

m 
of 

77
/34

 m
mH

g; 
the

 he
art

 ra
te 

inc
rea

sed
, w

ith
 a 

ma
xim

um
 of

14
0 b

ea
ts/

mi
n. 

Ac
ce

ler
ate

d i
nfu

sio
n r

ate
 w

as 
giv

en
 to

 re
ple

nis
h c

rys
tal

loi
d; 

alb
um

in,
 re

d s
us

pe
ns

ion
, a

nd
 pl

asm
a w

ere
 al

so
 gi

ve
n t

o
rep

len
ish

 co
llo

id 
flu

ids
; c

old
 pr

ec
ipi

tat
ion

 w
as 

giv
en

 to
 im

pro
ve

 co
ag

ula
tio

n; 
at 

22
00

 ho
urs

, th
e p

ati
en

t’s
 bl

oo
d p

res
su

re 
rec

ov
ere

d t
o

ab
ou

t 1
20

/80
 m

mH
g, 

an
d t

he
 he

art
 ra

te 
rec

ov
ere

d t
o 8

0 b
ea

ts/
mi

n. 
W

ha
t d

iag
no

sis
 ca

n b
e m

ad
e i

n t
his

 pa
tie

nt?

[“腹
腔感
染,

” “
脓
毒

症,
” “
多脏
器功
能障

碍”
]

[“a
bd

om
ina

l in
fec

tio
n,”

“se
ps

is,
” “

mu
ltip

le
org

an
 dy

sfu
nc

tio
n”

]

—
a
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Qu

est
ion

An
sw

er 
po

int
s

M
od

el 
res

po
ns

e
4.7

 O
utp

ut 
err

or
任务

: 将
给
定实

体进
行归
一化
，从
候选
的若
干个

IC
D-

10
诊
断标
准词
中选

择
出与
原诊
断描
述匹
配的

词
。

 输
入医
学短

语
: 右

侧
睾丸

胚胎
癌 
候选

标
准词

: 甲
状
腺恶
性肿
瘤#

#癌
##
肺继

发
恶
性肿
瘤#

#恶
性肿
瘤放

疗
##
转
移性
癌 
子宫

颈
恶
性肿
瘤#

#鳞
状
细
胞癌

##
高血

压
麦克
尔憩
室#

#小
肠
憩室
炎 
抑郁

发
作#

#脑
血管
病 

颊
部血
管畸
形 
睾丸

恶
性肿
瘤#

#胚
胎性
癌 

归
一化

术
语

:
TA

SK
: N

orm
ali

ze
 a 

giv
en

 en
tity

 to
 se

lec
t f

rom
 a 

ca
nd

ida
te 

nu
mb

er 
of 

IC
D-

10
 di

ag
no

sti
c c

rit
eri

a w
ord

s t
ha

t m
atc

h t
he

 or
igi

na
l d

iag
no

sti
c

de
scr

ipt
ion

. E
nte

r t
he

 m
ed

ica
l p

hra
se:

 E
mb

ryo
na

l c
arc

ino
ma

 of
 th

e r
igh

t te
sti

s C
an

did
ate

 C
rit

eri
a W

ord
s: 

Th
yro

id
ma

lig
na

nc
y#

#C
an

ce
r##

Se
co

nd
ary

 m
ali

gn
an

t tu
mo

r o
f l

un
g#

#R
ad

iot
he

rap
y f

or 
ma

lig
na

nc
y#

#M
eta

sta
tic

 ca
nc

er 
ma

lig
na

nt 
tum

or 
of 

the
ce

rvi
x#

#s
qu

am
ou

s c
ell

 ca
rci

no
ma

##
hy

pe
rte

ns
ion

 M
ich

ae
l’s

 di
ve

rti
cu

lum
##

Sm
all

 bo
we

l d
ive

rti
cu

liti
s D

ep
res

siv
e e

pis
od

es
##

Ce
reb

rov
asc

ula
r d

ise
ase

 B
uc

ca
l v

asc
ula

r m
alf

orm
ati

on
s T

est
icu

lar
 m

ali
gn

an
cy

 ##
em

bry
on

ic 
ca

rci
no

ma
 N

orm
ali

ze
d T

erm
ino

log
y:

睾丸
恶
性肿
瘤#

#胚
胎

性癌 Te
sti

cu
lar

 m
ali

gn
an

t
tum

ors
##

Em
bry

on
al

ca
rci

no
ma

鳞
状
细
胞癌

##
颊
部血
管畸
形#

#糖
尿病

##
脐
部感
染

Sq
ua

mo
us

 ce
ll c

arc
ino

ma
 ##

Bu
cc

al 
va

scu
lar

 m
alf

orm
ati

on
 ##

Di
ab

ete
s #

#U
mb

ilic
al 

co
rd

inf
ec

tio
n

4.8
 D

efi
cie

nc
y i

n
me

dic
al 

lan
gu

ag
e

ge
ne

rat
ion

任务
：假

设
你
是一
位专

业
医生
，请
根据
以下
医患
对话

记
录
，为
患者

总
结
问
诊
报
告。

 要
求输
出格
式为

: 主
诉

: “
” 现
病史

: “
” 辅
助检

查
: “

” 既
往史

: “
” 诊
断:

 “”
 建

议
: “

” 问
诊
对话

: 患
者:

 宝
宝四

个
月，
最近
几天
老吐
豆腐
渣那

种
。
是怎

么
回事
？前
几天
拉肚
子，
在吃

药
 医
生:

 您
好 
患者

: 你
好 
医生

: 每
天几
次大
便 
患者

: 请
问
宝宝
四个
月 
医生

: 咳
嗽，
流鼻
涕，

发
烧
不 
患者

: 最
近老
吐豆
腐渣
那种

 患
者:

 偶
尔咳
嗽 
患者

: 不
发
烧

 患
者:

 偶
尔流
清鼻
涕 
医生

: 每
天几
次大
便 
患者

: 这
几天
都是
四五
次 
医生

: 宝
宝现
在是
母乳

喂
养
吗

 医
生：

吃奶
好不

 患
者:

 恩
母乳

 患
者:

 好
 医
生:

 精
神状

态
怎
么
样

 患
者:

 好
 医
生:

 现
在用
什么

药
呢 
患者

: 金
益贝
康，
和蒙

脱
石 
医生

: 化
验
大便

没
 患
者:

 还
有一
些小

颗
白药

 患
者:

 没
那 
医生

: 腹
泻
几天
了 
患者

: 有
四五
天了

 医
生:

 这
种
情况
建议
去医
院化

验
大便
看看
排除

肠
炎

TA
SK

: A
ssu

mi
ng

 yo
u a

re 
a m

ed
ica

l p
rof

ess
ion

al,
 su

mm
ari

ze
 th

e c
on

su
lta

tio
n r

ep
ort

 fo
r t

he
 pa

tie
nt 

ba
sed

 on
 th

e f
oll

ow
ing

 tr
an

scr
ipt

 of
 th

e
do

cto
r-p

ati
en

t c
on

ve
rsa

tio
n. 

Th
e r

eq
uir

ed
 ou

tpu
t f

orm
at 

is:
 C

hie
f c

om
pla

int
:“”

 Pr
ese

nt 
me

dic
al 

his
tor

y:“
” A

nc
illa

ry 
ex

am
ina

tio
n: 

“”
 Pa

st
his

tor
y: 

“”
 D

iag
no

sis
: “

” R
ec

om
me

nd
ati

on
s: 

“”
 In

ter
vie

w 
dia

log
: P

AT
IE

NT
: T

he
 ba

by
 is

 4 
mo

nth
s o

ld 
an

d h
as 

be
en

 sp
itti

ng
 up

 th
e t

ofu
cru

mb
 ki

nd
 fo

r t
he

 la
st 

few
 da

ys
. W

ha
t’s

 go
ing

 on
? H

e h
ad

 di
arr

he
a a

 fe
w 

da
ys

 ag
o a

nd
 w

as 
on

 m
ed

ica
tio

n D
oc

tor
: H

ell
o P

ati
en

t: H
ell

o
Do

cto
r: 

Ho
w 

ma
ny

 tim
es 

a d
ay

 Pa
tie

nt:
 Y

ou
r b

ab
y i

s 4
 m

on
ths

 ol
d. 

Do
cto

r: 
co

ug
h, 

run
ny

 no
se,

 fe
ve

r n
ot 

Pa
tie

nt:
 R

ec
en

tly
, h

e h
as 

be
en

vo
mi

tin
g P

ati
en

t: o
cc

asi
on

al 
co

ug
h P

ati
en

t: N
o f

ev
er 

Pa
tie
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Discussion
Principal Findings
Leveraging the authoritative medical LLM evaluation system
MedBench, we conducted an analytical assessment of current
mainstream models in the health care field and compiled the
incorrect responses from the top 10 models in the evaluation
rankings.

The robustness score of 0.79 for health care safety and
ethics under shuffled options permutations reveals concern-
ing inconsistency in ethical decision-making scenarios. This
could potentially be attributed to inadequate safety mech-
anisms or insufficiently comprehensive datasets concern-
ing drug contraindications and medical ethics information
[19]. For example, the model may generate incorrect drug
recommendations, ignore the patient’s allergy history or drug
contraindications, and directly threaten patient safety. At the
same time, the model may lack an understanding of medical
ethics, such as patient privacy protection or fairness, resulting
in output that does not meet specifications. Therefore,
enhance model safety protocols by integrating rigorously
curated medical cases and ethical scenarios, particularly those
involving privacy protection, patient rights, and health care
equity [20-24]. Embed international medical ethics guidelines
and local legal frameworks as hard constraints for con-
tent generation. Strengthen pharmacological safety [24-26]
through expanded datasets covering drug contraindications,
interactions [27], and duplicate medication risks. Medical
domain-specific models should prioritize these safety-critical
considerations [23] during development and deployment.

In medical knowledge question answering, issues such
as information omission (1644/3703, 44.4%) and hallucina-
tions (868/3703, 23.4%) reveal gaps in the training cor-
pus, which lacks comprehensive coverage of key medical
scenarios. This leads to incomplete or fabricated outputs [28,
29], such as omitting critical details or generating nonexis-
tent content, posing risks in high-stakes medical contexts. To
address this, models need domain-specific datasets, includ-
ing medical textbooks and clinical guidelines, to improve
reliability. In medical language understanding, omissions
(1984/5784, 34.3%) and causal reasoning (1303/5784, 22.5%)
deficiencies show models struggle to fully grasp questions,
resulting in overinterpretation or insufficient inference [30,
31]. For example, they may miss diagnostic criteria or fail
to connect symptoms to diseases. Enhancing this requires
better training data and architectural improvements, such as
integrating causal reasoning modules or external knowledge
graphs. In complex medical reasoning, omissions severely
hinder performance. Tasks such as diagnosing patients
require synthesizing multiple data points, but models often
fail to integrate information effectively, leading to fragmen-
ted outputs [32]. For instance, they might overlook criti-
cal diagnoses or prioritize unlikely conditions. Improving
this demands hierarchical reasoning frameworks or hybrid
systems combining neural networks with symbolic logic
alongside training on annotated case studies and real-world
scenarios.

The improvement suggestions for medical LLMs can
be structured into 4 levels based on technical complexity
and expected impact, progressing from simpler, high-yield
enhancements to more advanced, long-term innovations.
At the first level, low-cost, high-return optimizations, the
focus is on refining “surface-level” elements such as data
quality, prompt engineering, and parameter fine-tuning [33,
34]. For instance, cleaning noisy medical text, designing
specialized prompt templates [34,35] for clinical scenarios,
and using techniques such as Low-Rank Adaptation (LoRA)
for efficient fine-tuning can significantly enhance baseline
performance with minimal model modifications. Moving
to the second level, domain-specific adaptation, the goal
is to bolster the model’s medical expertise through meth-
ods such as knowledge-augmented retrieval [36], multitask
joint training [37], and ethical constraint integration. This
includes linking to authoritative medical databases [38-40] for
real-time evidence retrieval and training on diverse tasks such
as diagnostic reasoning and medical record generation [41]
to improve overall competency. At the third level, architec-
tural advancements, the focus shifts to upgrading the model’s
structure or introducing hybrid systems to tackle complex
medical challenges. Examples include combining symbolic
logic with neural networks [42] to enhance diagnostic
interpretability or designing modular reasoning frameworks
[43-45] to minimize error propagation, thereby addressing
tasks requiring advanced cognition or extended reasoning
chains. Build real-time validation [46,47] pipelines combin-
ing rule-based filters and API-driven fact-checking. Finally,
at the fourth level, cutting-edge exploration, the emphasis
is on long-term technological innovation, such as multi-
modal pretraining that integrates text [48], imaging, and
genomic data, transitioning from correlation-based learning to
causal reasoning models [43,44], and leveraging digital twin
technology to simulate virtual patient cohorts for training.
While these efforts are technically demanding and may
yield limited immediate benefits, they lay the groundwork
for future breakthroughs in medical AI. This tiered improve-
ment framework, progressing from simple to complex and
from high-impact to foundational changes, not only addresses
current model limitations but also charts a clear path toward
developing reliable and trustworthy medical AI systems.
Limitations
While MedBench provides a standardized evaluation
framework, relying solely on this benchmark may not fully
capture the unstructured noise and ambiguity inherent in
real-world clinical environments, potentially limiting the
generalizability of our findings to diverse health care settings.
Furthermore, this study represents a static snapshot of the
top 10 performing models, excluding emerging architectures
and specialized open-source tools that might exhibit different
behavior. The manual development of the error taxonomy
also introduces a degree of subjectivity, particularly when
distinguishing between overlapping error types, such as
causal reasoning deficiencies and hallucinations, in complex
medical scenarios.
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Additionally, the current evaluation is primarily restric-
ted to textual modalities, leaving the models’ capabilities
in processing imaging or genomic data, critical components
of modern diagnostics discussed in our future outlook,
largely unexplored. Finally, the proposed 4-level optimiza-
tion strategy remains a theoretical framework derived from
our diagnostic insights. While this work identifies systemic
weaknesses and prescribes an actionable road map, the
empirical implementation and quantitative validation of these
specific interventions fall outside the current scope, necessi-
tating future research to verify their efficacy in enhancing
clinical robustness and safety.
Conclusion
The current mainstream Chinese medical models face
challenges across multiple dimensions, including medical

knowledge question answering, language generation, and
complex reasoning, while demonstrating room for improve-
ment in safety mechanisms and ethical constraints. Based on a
hierarchical improvement framework, we propose a progres-
sive optimization pathway spanning from foundational data
optimization and domain-specific knowledge enhancement
to architectural innovation. These findings not only provide
actionable directions for enhancing the clinical applicability
of medical LLMs but also validate the benchmarking value
of MedBench in advancing medical AI technologies. Future
research should focus on exploring multimodal medical data
integration and constructing causal reasoning mechanisms,
thereby facilitating the leapfrog development of medical
LLMs from knowledge association to clinical decision
support systems.
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