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Abstract

Objectives: The chapter on primary liver cancer in the
surgery course is designed to align with the New Medicine
paradigm, emphasizing the integration of clinical the-
ory with clerkship experiences to foster a comprehensive
understanding of the disease.

Methods: The teaching design incorporates innovative
strategies such as outcome-based objectives, interactive
learning activities, and the clinical theory and clerkship
synchronization teaching model. The learning objectives
are defined to balance technical proficiency with inter-
disciplinary knowledge and humanistic qualities. The cur-
riculum content is restructured to include advanced top-
ics and case studies that reflect the latest advancements
in liver cancer management. A blended teaching model is
employed, utilizing online platforms and in-class discus-
sions to enhance student engagement and critical thinking.
Results: With regard to the acquisition of the fundamental
knowledge of primary liver cancer, the class that employed
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the novel teaching model demonstrated significantly higher
scores than the class that did not. Based on the results
of students’ feedback questionnaire, the self-improvement
ratings were found to be significantly higher in classes that
employed the synchronization model.

Conclusions: The implementation of the clinical theory and
clerkship synchronization teaching model has been effec-
tive in enhancing students’ knowledge, skills, and profes-
sional attitudes towards primary liver cancer management.

Keywords: primary liver cancer; surgical education;
New Medicine; clinical theory-clerkship synchronization;
outcome-based education

Background

The emergence of New Medicine represents a transforma-
tive approach to medical education in response to rapid
advancements in science, technology, and societal health-
care needs [1]. This concept integrates traditional med-
ical knowledge with cutting-edge innovations, interdisci-
plinary collaboration, and a patient-centered approach to
cultivate professionals equipped for modern medical chal-
lenges. In this context, surgical education requires reimag-
ining to meet these evolving demands and ensure the
development of competent and compassionate surgeons
[2]. As an example, the design and implementation pro-
cess for the chapter on primary liver cancer in a surgery
course is demonstrated. This example highlights how inno-
vative teaching strategies, such as outcome-based objec-
tives, interactive learning activities, and clinical theory
and clerkship synchronization teaching model, can be
employed to enhance students’ knowledge, skills, and pro-
fessional attitudes, aligning with the core principles of New
Medicine [1].

In the surgical curriculum, “primary liver cancer”
holds a pivotal role due to its complex, multidisciplinary
treatment, requiring students to develop a deep
understanding of not just surgical techniques, but also
diagnostic, interventional, and oncological management.
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Compared to other chapters, it stands out for its integration
of preoperative, operative, and postoperative care, as well
as its focus on advanced surgical procedures like liver
transplantation and hepatectomy. Moreover, the emphasis
on pathophysiology, risk factors, diagnostics, and the global
impact of liver cancer further distinguishes it as a unique
and essential topic in surgical education.

In many surgical programs, traditional classroom-
based teaching remains the primary method for deliver-
ing core knowledge. Classroom teaching tends to focus on
theoretical knowledge, with less emphasis on clinical rea-
soning, problem-solving, and decision-making skills that
are essential for surgeons. This can lead to low engage-
ment, where students are less likely to interact, ask ques-
tions, or actively participate in the learning process. In
traditional classroom settings, feedback is often limited to
exams or written assignments, with fewer opportunities for
immediate feedback on clinical skills or decision-making
abilities [3]. To overcome these limitations, it is essential
to incorporate more interactive and experiential learning
methods, such as clinical clerkships, case-based learning
(CBL), and team-based problem-solving [4, 5]. These meth-
ods will help bridge the gap between theoretical knowl-
edge and practical application, ensuring that students are
better prepared for the complexities of modern surgical
practice [6]. Therefore, the teaching design and imple-
mentation presented in this paper will contribute to pro-
viding new ideas and methods for the development of
surgical courses under the context of the New Medical
Education.

This chapter is intended for 8-year clinical medicine
undergraduate students. The class consists of 23 students,
and this chapter is part of the “General Surgery” course,
taught in the first semester of their fourth year. The total
teaching time for this chapter is 80 min.

Teaching design

Redefining learning objectives

Surgical curricula must clearly define outcomes that align
with New Medicine’s goals, balancing technical proficiency
with interdisciplinary knowledge and humanistic quali-
ties [1]. The redefinition of teaching objectives for the
“primary liver cancer” chapter in the surgery course is
crucial in the context of New Medical Education to address
the evolving demands of healthcare education. The “ASK”
educational philosophy is applied to the design of learning
objectives (Figure 1). “ASK” stands for “attitude”, “skill” and
“knowledge”, and represents an educational philosophy
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Figure 1: The “ASK” educational philosophy for teaching surgery. “ASK”
stands for “attitude”, “skill” and “knowledge”.

that places a strong emphasis on the holistic development of
the student [7, 8]. The teaching objectives for the “primary
liver cancer” chapter in the surgery course need to be
aligned with the comprehensive goals of “ASK”. These goals
should be tailored to promote interdisciplinary integration,
clinical competence, patient-centered care, and evidence-
based practice (Figure 2).

Adapting to New Medical Education trends

The New Medicine emphasizes the integration of multi-
ple disciplines, such as genomics, artificial intelligence,
and bioinformatics, into traditional medical education. This
requires a shift in focus from purely theoretical knowl-
edge to competencies that integrate these new domains.
Traditional medical education often focuses on content
delivery without clear measurable outcomes. The outcome-
based education (OBE) framework ensures that students
achieve specific competencies, making it necessary to rede-
fine objectives with clearly stated outcomes [9, 10].

New Medical
Education
Trends
Student-
Centered
Learning

Professional
Competence

Figure 2: Comprehensive goals of “ASK”. “ASK” stands for “attitude”,
“skill” and “knowledge”.
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Bridging the gap between theory and practice

Surgery students must be able to apply theoretical knowl-
edge in real clinical scenarios, such as diagnosing primary
liver cancer, formulating treatment plans, and managing
complications. The redefined objectives must emphasize
hands-on practice, clinical reasoning, and decision-making.
New educational models promote simultaneous learning of
theory and clinical practice [2]. Teaching objectives need to
reflect this synchronization, ensuring that students gain not
only conceptual understanding but also practical applica-
tion skills.

Addressing advances in liver cancer management

The management of primary liver cancer has evolved sig-
nificantly with innovations in imaging, molecular diagnos-
tics, and minimally invasive treatments. Objectives must be
updated to include these advancements and prepare stu-
dents for modern clinical practice. Liver cancer treatment
often involves a team of specialists [11]. Redefined objectives
must focus on equipping students with the ability to collab-
orate in multidisciplinary settings, understanding the roles
of surgery, oncology, radiology, and hepatology [12].

Enhancing professional competence

Traditional objectives often overlook psychomotor skills
such as interpreting imaging or conducting preoperative
evaluations. The new objectives need to include measurable
skill development to ensure clinical competence. In man-
aging liver cancer, ethical considerations, such as patient
selection for liver transplantation and equity in treatment
allocation, are critical. Updated objectives should address
these professional and ethical challenges to prepare stu-
dents for holistic patient care.

Aligning with student-centered learning

New Medical Education emphasizes active and critical
learning over rote memorization. The objectives should
encourage problem-solving, decision-making, and reflective
practices. Students have diverse interests and career goals
[10, 13]. Redefined objectives under the OBE framework
allow flexibility for students to achieve core competencies
while exploring areas of individual interest.

Building on the above principles and adopting the
backward design strategy, we have formulated the learning
objectives for the “primary liver cancer” chapter tailored
to 8-year clinical medicine undergraduate students. Based
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on the OBE philosophy and Bloom’s Taxonomy, the teaching

objectives for this session are as follows [14]:

a) Understand the pathophysiology and etiology of pri-
mary liver cancer, including its relationship with
chronic liver diseases such as cirrhosis and hepatitis.

b) Identify the risk factors for liver cancer and under-
stand the epidemiological trends.

¢) Gain skills in interpreting diagnostic imaging (CT,
MR], etc.) and understanding biomarkers like alpha-
fetoprotein (AFP) in diagnosing liver cancer.

d) Understand and practice preoperative assessment and
management strategies for liver cancer patients.

e) Develop an understanding of multidisciplinary
management for liver cancer, including surgery,
chemotherapy, and liver transplantation.

f) Evaluate and reflect on clinical cases to make informed
decisions about treatment options.

Curriculum content restructuring

In conventional medical education, the “primary liver
cancer” chapter within the surgery curriculum typically
covers the following topics: overview, pathology, pathogen-
esis, clinical manifestations, diagnosis, staging, treatment,
prevention, and follow-up. Building upon the existing tra-
ditional teaching content, the following advanced, innova-
tive, and challenging teaching materials have been added
to achieve the above learning objectives.

Changes in the epidemiology of primary liver cancer in
China

Recent studies show a gradual decrease in liver can-
cer incidence and mortality rates in China. This trend is
attributed to better control of risk factors such as hepati-
tis B virus (HBV) and the implementation of nationwide
vaccination programs [15, 16]. Non-alcoholic fatty liver dis-
ease (NAFLD) and metabolic syndrome are emerging as
significant contributors due to lifestyle changes, including
increased prevalence of obesity and diabetes. Liver cancer
remains more prevalent in rural areas compared to urban
regions, likely due to disparities in healthcare access, edu-
cation, and environmental factors [17].

The discussion of epidemiological changes and emerg-
ing risk factors directly supports this cognitive objective
by providing updated, evidence-based insights into liver
cancer trends in China. Students can analyze how HBV
vaccination and lifestyle changes have reshaped the risk
profile of liver cancer, improving their understanding of
disease etiology and public health impact. Teaching these
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changes encourages students to critically evaluate epidemi-
ological data and develop skills in data interpretation and
its application in clinical decision-making. Highlighting the
role of public health initiatives like HBV vaccination fosters
an appreciation of the broader social and systemic efforts
required for disease prevention [18].

Treatment overview for intermediate and advanced liver
cancer

The main treatment options for middle to late-stage liver
cancer include local therapy, systemic therapy, and com-
bined treatment approaches. Transarterial chemoemboliza-
tion (TACE) is widely regarded as the first-line treatment for
intermediate-stage hepatocellular carcinoma (HCC). TACE
combines targeted chemotherapy with vascular emboliza-
tion to reduce tumor size and progression. Molecular tar-
geted drugs such as sorafenib and lenvatinib remain stan-
dard first-line treatments for advanced-stage HCC. Immune
checkpoint inhibitors (ICIs) such as atezolizumab (anti-PD-
L1monoclonal antibody) combined with bevacizumab (anti-
VEGF monoclonal antibody) represent a breakthrough,
offering superior efficacy compared to sorafenib as a
first-line treatment in advanced cases [19, 20]. The main
challenges in treating middle to late-stage liver cancer
are the heterogeneity of the disease, the accessibility of
treatment options, and the management of adverse drug
reactions.

Discussing the updated treatment modalities enhances
students’ knowledge of contemporary therapeutic
approaches, their indications, and mechanisms. Explaining
how ICIs like atezolizumab improve survival rates for
advanced HCC demonstrates cutting-edge advancements,
fostering a deeper understanding of treatment strategies.
Incorporating treatment algorithms and case studies
enables students to practice clinical decision-making
and treatment planning. Highlighting challenges such as
treatment accessibility or balancing efficacy with quality of
life helps students develop empathy and ethical sensitivity.
Discussions on disparities in access to therapies like ICIs
in rural China can encourage students to reflect on their
roles as advocates for equitable healthcare. This approach
ensures students are equipped not only with up-to-date
knowledge and practical skills but also with the ethical and
empathetic perspectives necessary for managing complex
cancer cases effectively.

Advances in early diagnosis of liver cancer

Early-stage HCC often lacks specific symptoms, leading to
delayed detection. In addition to AFP, significant progress
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has been made in the early diagnosis of liver cancer. AFP-
L3 is a specific isoform of AFP associated with malignant
tumors, offering better specificity compared to total AFP [21,
22]. Using AFP with markers like des-y-carboxyprothrombin
(DCP) and glypican-3 enhances diagnostic accuracy [23].
Contrast-enhanced ultrasound (CEUS), dynamic CT, and
MRI have improved sensitivity for detecting small liver
lesions. Circulating tumor DNA (ctDNA), exosomal RNA, and
microRNA are promising areas of research for non-invasive
early detection [24]. Artificial intelligence applications in
imaging and data analysis are enhancing early detection
capabilities.

Teaching AFP’s discovery, limitations, and its integra-
tion with advanced methods enhances students’ founda-
tional knowledge of diagnostic principles and practices.
Students learn to assess AFP levels and imaging findings
within a diagnostic framework, building critical analytical
skills. By incorporating the history, current application, and
advancements of AFP and other diagnostic tools into teach-
ing, educators can comprehensively address the cognitive,
psychomotor, and affective domains. This ensures students
gain updated knowledge, practical diagnostic skills, and a
deeper understanding of the broader social and economic
context of liver cancer diagnosis.

Milestones in the development of liver surgery in China

Dr. Mengchao Wu was known as the “father of Chinese
hepatobiliary surgery.” He pioneered techniques for precise
liver segmentation, which revolutionized surgical precision
and safety in hepatectomy. The “anatomical hepatectomy”
technique based on liver blood supply significantly reduc-
ing intraoperative blood loss [25]. Dr. Zhaoyou Tang was a
leader in combining clinical practice with basic research.
He proposed the “elimination plus transformation theory”
of liver cancer, emphasizing the importance of Chinese and
Western Medicine integration [26]. He advocated for inte-
grating chemotherapy and immunotherapy with surgery,
contributing to long-term survival improvements [27]. Dr.
Xiaoping Chen advanced laparoscopic and minimally inva-
sive techniques in liver surgery. His work on laparo-
scopic liver resections has set international benchmarks
for minimally invasive surgery [28]. These pioneers have
collectively transformed liver surgery in China, improv-
ing surgical outcomes, long-term survival rates, and global
recognition.

Incorporating the history and contributions of Chi-
nese pioneers in liver surgery into teaching not only pro-
vides medical knowledge but also inspires students to con-
nect scientific advancements with clinical practice. Dis-
cussing the personal journeys and challenges faced by these
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surgeons fosters respect for the medical profession and
inspires students to pursue excellence. Teaching the con-
tributions of Chinese liver surgery pioneers not only aligns
with the OBE framework but also provides a well-rounded
educational experience. Students gain technical knowledge,
practical insights, and ethical perspectives, preparing them
to contribute to the future development of clinical medicine
and patient care. By showcasing the evolution of liver
surgery in China, educators can inspire a sense of national
pride and professional responsibility in medical students.

Cutting-edge teaching content

Associating liver partition and portal vein ligation for staged
hepatectomy (ALPPS) is an innovative surgical approach
designed for patients with liver tumors who have insuf-
ficient future liver remnant (FLR) to undergo traditional
hepatectomy [29]. It offers faster liver hypertrophy com-
pared to conventional portal vein embolization. However,
this approach is associated with high morbidity and mor-
tality rates, particularly in patients with compromised liver
function. This also requires careful patient selection and
expertise. Conversion therapy involves the use of systemic
therapies or locoregional treatments to shrink unresectable
liver tumors, making them resectable. Targeted agents such
as lenvatinib and immunotherapies like atezolizumab +
bevacizumab are increasingly used for conversion. TACE or
hepatic artery infusion chemotherapy (HAIC) can reduce
tumor size, facilitating subsequent resection. Conversion
therapy has significantly improved resection rates and sur-
vival in patients with advanced liver cancer, bridging the
gap between systemic and surgical treatments [30].

Integrating ALPPS, conversion therapy, and other inno-
vations into teaching equips students with a thorough
understanding of cutting-edge techniques in liver surgery,
aligning with multiple learning objectives. Students can
learn to evaluate tumor burden, liver volume, and response
to conversion therapy to decide on treatment pathways.
Hands-on activities, such as interpreting CT images of
patients undergoing ALPPS, encourage application of theo-
retical knowledge in practical scenarios.

Teaching focus and strategies

Clinical manifestations and diagnosis of primary liver
cancer

The early detection and accurate diagnosis of primary liver
cancer are pivotal for determining treatment strategies
and patient prognosis. The non-specific nature of early
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clinical symptoms (e.g., fatigue and weight loss) makes
timely diagnosis challenging. Understanding clinical man-
ifestations and diagnostic tools is essential for clinicians
to make informed decisions on appropriate interventions.
Early diagnosis is closely associated with better survival
rates, as early-stage liver cancer can be treated effectively
through surgery or locoregional therapies. Teaching stu-
dents how to recognize early signs and use diagnostic tools
is crucial in improving patient outcomes and ensuring effec-
tive treatment.

Using CBL, interactive lectures and hands-on meth-
ods such as simulation-based learning and flipped class-
rooms, students will be equipped with the necessary skills
to recognize symptoms and utilize diagnostic tools effec-
tively in clinical practice. We introduced real clinical cases
where students must identify the symptoms of liver can-
cer and suggest appropriate diagnostic methods. Interactive
lectures and discussions presenting key clinical signs and
diagnostic procedures will engage students interactively.
Case studies and diagnostic images are used to demon-
strate how clinicians identify HCC in practice. Visual rep-
resentation of clinical and imaging findings helps students
understand the differences between benign and malignant
lesions in the liver, which is critical for accurate diagno-
sis. Integration of laboratory tests and biomarkers help
students understand the utility of biomarkers in clinical
practice, particularly in the early detection of liver cancer.
Assigning preparatory readings or videos on liver cancer
symptoms and diagnostic tools, followed by in-class dis-
cussions and interactive quizzes, encourages active learn-
ing and reinforces key concepts about clinical manifes-
tations and diagnostic methods through peer discussions
and teacher feedback. Organizing small group discussions
where students analyze real-life case scenarios of HCC and
present their diagnostic strategies, encourages collaborative
learning and allows students to practice clinical reasoning,
helping them consolidate their knowledge on liver cancer
diagnosis.

Treatment options and surgical indications for primary
liver cancer

Primary liver cancer has a diverse range of treatment
options, including liver resection, liver transplantation, and
locoregional therapies (such as TACE and ablation). These
options are highly dependent on the stage of the disease,
liver function, and patient comorbidities, making treatment
decisions complex and nuanced. Students must understand
how to integrate multiple factors, such as tumor size, loca-
tion, liver reserve, and vascular invasion, into a compre-
hensive treatment plan. New technologies such as liver
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transplantation protocols are continuously evolving, and
their indications, benefits, and risks are not universally
standardized. Understanding when and how to apply these
advanced techniques requires advanced clinical knowl-
edge, making it a challenging area for students.

The complexity of treatment choices and surgical indi-
cations for primary liver cancer makes this topic a challeng-
ing area of teaching. However, using strategies such as CBL,
a multidisciplinary approach, interactive decision-making
models, and structured decision-making frameworks can
help students navigate these difficulties. By providing real-
life scenarios, engaging with up-to-date evidence, and utiliz-
ing innovative teaching methods like flipped classrooms, we
can equip students with the skills and knowledge necessary
to make informed decisions about HCC treatment.

Case design

Traditional lecture-based approaches often result in passive
learning, which may fail to fully engage students. For the
purpose of reflecting the New Medicine paradigm’s focus on
fostering clinical competence, critical thinking, and inter-
disciplinary collaboration, it is recommended that this sub-
ject be taught in the form of CBL. It is therefore essential to
conduct case design.

Case description

Patient: A 35-year-old male, with a long history of chronic
HBV infection, presents with complaints of right upper
abdominal discomfort for the past 2 months. The discomfort
is described as a dull ache with occasional bloating but no
overt pain. The patient denies fever, weight loss, or jaundice.
He has no history of alcohol consumption or smoking, and
there is no family history of liver cancer.

Medical history: The patient was diagnosed with HBV at the
age of 25 and has been on anti-viral therapy intermittently.
Liver function tests have been periodically monitored, but
he has never had a liver biopsy or imaging studies beyond
routine follow-up. He reports occasional fatigue but is oth-
erwise active.

Current symptoms: Right upper quadrant discomfort,
occasional nausea, no vomiting, no significant weight loss.

Physical examination

General appearance: The patient appears well-nourished
and in no acute distress.
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Vital signs:

Blood pressure: 120/78 mmHg;
Heart rate: 78 bpm;
Respiratory rate: 16/min;
Temperature: 36.7 °C.

Abdominal examination:

Inspection: No visible distention or jaundice;

Palpation: Mild tenderness in the right upper quadrant, no
rebound tenderness or guarding;

Percussion: Liver dullness is noted below the costal margin,
suggesting hepatomegaly;

Auscultation: Normal bowel sounds, no bruit over the liver.

Other systems: No
encephalopathy.

signs of edema, ascites, or

Laboratory diagnosis
Liver function tests:

Alanine aminotransferase (ALT): 120 U/L (elevated);
Aspartate aminotransferase (AST): 110 U/L (elevated);
Total bilirubin: 1.2 mg/dL (within normal range);
Albumin: 4.0 g/dL (normal).

International normalized ratio (INR): 1.1 (normal)
HBV serology:

Hepatitis B surface antigen (HBsAg): Positive;

HBV DNA: 8.0 X 10° IU/mL (elevated);

Anti-hepatitis B core antibody (HBc): Positive.

AFP: 50 ng/mL (mildly elevated)

Other tests:

Complete blood count (CBC): Normal;

Renal function: Normal,;
Coagulation profile: Normal.

Radiologic examination

Abdominal ultrasound: Hepatomegaly noted with a hypoe-
choic lesion in the right lobe of the liver measuring
9.5 cm X 14.0 cm (Figure 3); no ascites or portal vein throm-
bosis observed.
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Contrast-enhanced CT: A 14 cm mass in the right liver lobe
with early arterial phase enhancement and washout in the
portal venous phase, suggesting a malignant lesion. The
mass appears well-circumscribed, with no major vascular
invasion (Figure 3).

MRI: A lesion with characteristics consistent with HCC,
exhibiting arterial phase hyperenhancement and washout
in the venous phase (Figure 3).

Questions for students

a) What is your most likely diagnosis for this patient?
Why?

b) How would you stage this patient’s liver cancer? Which
staging systems are commonly used for HCC, and how
do they influence treatment decisions?

c) Based on the clinical presentation and radiologic find-
ings, would you consider this patient a candidate for
surgery? What are the criteria for surgical resection or
liver transplantation in HCC patients?

d) What other treatment options would you consider for
this patient, and why?

e) Given the patient’s age and medical history, what ethi-
cal considerations should be taken into account when
deciding on treatment options?

Timer1: 00:00:21
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Teaching model and methods

In order to bridge the gap between theoretical knowl-
edge and real-world clinical application, synchronizing
clinical theory with clinical practice in the surgery cur-
riculum under the New Medicine paradigm is imple-
mented. Throughout the teaching process, a problem-
oriented instructional approach is primarily employed.
Well-designed questions in advance facilitate students’ inde-
pendent thinking, while teachers provide corresponding
educational resources both online and offline. The teaching
process is divided into four distinct yet closely intercon-
nected phases: pre-class, theoretical-class, clerkship-class,
and post-class (Figure 4).

Pre-class

This section is designed to prepare students for active
engagement during theory-based lessons and clinical prac-
tice, ensuring a seamless integration of knowledge and
skills. The primary goal of the pre-class preparation is to
provide students with foundational knowledge about HCC
and its clinical relevance, ensuring they come to class with
the necessary background to engage with the theoretical
content and clinical discussions.

Figure 3: Teaching materials in CBL learning. (a) MRI of a large hepatic mass (TTWI enhancement). (b) CT-based three-dimensional reconstruction
image of the liver for surgical planning. (c) Ultrasound contrast imaging of the hepatic lesion. (d) Ex vivo image of surgical specimen after hepatectomy.

CBL, case-based learning.
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Figure 4: Flow chart of the teaching process. CBL, case-based learning.

Assigned readings: Prior to the class, students are
assigned specific reading materials, such as recent liter-
ature on HCC epidemiology, risk factors, clinical presen-
tation, diagnostic methods, and current treatment guide-
lines. This provides students with up-to-date, evidence-
based knowledge.

Pre-class video or lecture: A brief recorded video
or online lecture is provided, summarizing key concepts
related to HCC, including its pathophysiology, diagnostic
methods, staging, and treatment options.

Questions: What are the main risk factors for primary
liver cancer, and how do they contribute to its development?
How is HCC diagnosed, and what role does imaging play
in its detection? What are the most recent advancements
in the treatment of HCC, and how do they impact patient
outcomes?

Pedagogical considerations: These pre-class activities
ensure that students have a solid understanding of the basic
concepts of primary liver cancer before the theoretical class,
allowing them to come prepared for deeper discussion and
critical thinking. The questions aim to stimulate curiosity
and prompt students to begin thinking about the clinical
implications of HCC.

Theoretical-class

The primary goal of this section is to provide students
with an in-depth understanding of primary liver cancer,
including its pathophysiology, clinical presentation, diag-
nostic strategies, and current treatment options. By the
end of this part, students should be able to recognize the
signs and symptoms of HCC, understand the principles of
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Post-Class

Case Study
Reflection
Essay

diagnosis and staging, and evaluate treatment modalities

based on evidence-based guidelines.
Lecture topics:

a) Understanding the molecular mechanisms of hepato-
cellular carcinoma, including genetic mutations, the
role of cirrhosis, and the impact of chronic HBV and
hepatitis C virus (HCV) infections;

b) Exploring the global burden of HCC, with a focus on the
risk factors specific to the Chinese population, such as
HBV infection and alcohol consumption;

c) Discussing the common symptoms, signs, and compli-
cations associated with primary liver cancer, such as
jaundice, ascites, and portal hypertension;

d) Detailing the use of imaging modalities (ultrasound, CT,
and MRI) and laboratory tests (AFP and liver function
tests) in diagnosing HCC, as well as the role of biopsy
and staging systems (e.g., TNM staging);

e) Analyzing current treatment options for HCC, includ-
ing surgical resection, liver transplantation, locore-
gional therapies (TACE, ablation), and systemic treat-
ments (targeted therapy, immunotherapy).

Interactive discussions: Presenting hypothetical or
real-life patient cases to discuss differential diagnosis, treat-
ment planning, and management strategies.

Questions: How would you differentiate between hep-
atocellular carcinoma and other liver diseases (e.g., cirrho-
sis or cholangiocarcinoma) based on clinical presentation
and diagnostic tests? What role does AFP play in the diag-
nosis of HCC, and what are its limitations? What are the
indications and contraindications for surgical resection of
primary liver cancer?
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Pedagogical considerations: The primary purpose of
this theoretical teaching phase is to ensure students grasp
the essential medical knowledge needed to understand the
complexities of primary liver cancer. Through interactive
discussions and case-based scenarios, students are encour-
aged to apply theoretical knowledge to clinical situations.
The guiding questions are designed to challenge students
to think critically, analyze clinical data, and make informed
decisions based on current medical guidelines. By exploring
both diagnostic and therapeutic strategies, this section aims
to integrate theory with clinical practice, preparing students
for real-world decision-making in the treatment of primary
liver cancer. The concepts discussed in this part will directly
feed into the clinical clerkship-class, where students will
observe and participate in patient care.

Clerkship-class

The primary goal of the clinical practice phase is to allow
students to directly observe and engage in the management
of patients with primary liver cancer. This includes the pro-
cess of diagnosing HCC, interpreting diagnostic imaging, for-
mulating treatment plans, and understanding patient man-
agement strategies in the clinical setting. Students will apply
the knowledge from the theoretical-class to real clinical sit-
uations and gain insight into the decision-making processes
that clinicians use.

Clinical observation: Students will observe patients in
a liver surgery or hepatology ward, where they can interact
with patients diagnosed with primary liver cancer. This may
include observing medical history taking, physical examina-
tions, diagnostic procedures (e.g., ultrasound and CT scans),
and discussions of treatment options (e.g., surgical resec-
tion, liver transplantation, and locoregional therapies).

Case discussions: Students will participate in multi-
disciplinary team (MDT) meetings, where they will review
patient cases of primary liver cancer with senior clinicians.
This provides an opportunity for students to witness clinical
decision-making and the integration of various diagnostic
and treatment modalities.

Clinical skill training: Students will practice clinical
skills relevant to liver cancer diagnosis and management,
such as conducting liver physical exams, interpreting liver
function tests, and performing imaging-guided procedures
(e.g., biopsy or ablation) under supervision. Students will
also be trained to assess liver function and identify common
complications of HCC, such as portal hypertension or ascites.

Patient interaction: Students will interact with
patients in a supervised setting to gather clinical histories,
ask relevant questions about risk factors (e.g., chronic
hepatitis B/C virus infection and alcohol use), and engage in
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basic patient education about HCC management. They will
also observe the impact of the disease on patients’ quality
of life and psychosocial aspects.

Pedagogical considerations: Clinical practice in the
“primary liver cancer” chapter focuses on bridging the
gap between classroom learning and real-world clinical
practice. It allows students to observe, engage with, and
manage patients diagnosed with primary liver cancer in
a supervised environment. Through hands-on experience
and direct patient care, students will develop essential clin-
ical skills, improve their diagnostic and decision-making
abilities, and understand the multidisciplinary approach to
managing HCC. This phase is essential in preparing students
for the complexities of clinical practice, fostering profes-
sionalism, empathy, and teamwork, all critical components
of the New Medicine educational framework.

Post-class

The post-class activities are designed to reinforce and
extend the learning experience from the theory lesson, help-
ing students apply what they’ve learned to real-world sce-
narios and prepare for the clinical practice phase.

Post-class case study: After the class, students are
provided with a case study of a patient with primary liver
cancer. They are asked to apply diagnostic and treatment
approaches discussed in class to the case.

Reflection essay: Students write a reflection essay
where they discuss their understanding of HCC, its treat-
ment options, and how they would manage the case based
on current clinical guidelines.

Questions: Based on the case study, how would you
approach the diagnosis and staging of primary liver cancer?
What treatment options would you consider for this patient,
and why? Reflecting on the class, what is the most challeng-
ing aspect of diagnosing and treating HCC, and how would
you overcome it in clinical practice?

Pedagogical considerations: The post-class activi-
ties are intended to help students synthesize and apply
the knowledge gained during the lecture. The case study
encourages critical thinking and decision-making, while the
reflection essay allows students to consolidate their learning
and self-assess their understanding of the topic.

CBL teaching

In the CBL teaching process, methods such as discussion
and flipped classroom have been employed. The utilization
of online real-time interactive systems, including the Rui-
jin Hospital Teaching Center App and Chaoxing Learning
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Platform, can enhance the classroom teaching atmosphere,
increase student engagement, and make the entire learning
process more dynamic. Students are divided into groups of
5-6, and they will proceed step by step to complete discus-
sions and interactions based on the designed case and the
structured questions, until the entire case-based teaching is
concluded.

Teaching outcomes and evaluations

Students’ achievement and learning
evaluations

To objectively assess the achievement of teaching objec-
tives, a multifaceted and multidimensional evaluation
approach is required for different sections, including pre-
class, theoretical-class, clerkship-class and post-class. The
evaluation content includes both process evaluation and
formative evaluation. Specific evaluation details are pre-
sented in Table 1.

The objective of the online pre-class quizzes and com-
pletion of online learning resources is to encourages active
engagement with learning materials and preparation for
classroom discussions. A real-time response system (e.g.,
clickers) is used to assess students’ participation in dis-
cussions about clinical manifestations, diagnostic criteria,
and decision-making scenarios, promoting active learning
and ensuring real-time engagement during theoretical lec-
tures. Case analysis assignments is used to assess criti-
cal thinking and application of knowledge in case-based
contexts. Multiple-choice questions, short answers, and
problem-solving scenarios can be used to evaluate under-
standing of theoretical concepts and help comprehensively

Table 1: Evaluation for the learning of primary liver cancer.
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evaluate knowledge acquisition and retention of the stu-
dents. Direct observation is applied to evaluate students’
clinical skills, such as conducting physical examinations,
presenting patient cases, and interpreting diagnostic tests,
using standardized checklists. Logbooks and case presenta-
tions encourage self-reflection. Assessment of participation
in clerkship-class discussion develops collaborative learn-
ing skills through peer interactions. Gathering feedback
from supervising clinicians, peers, and even patients (where
appropriate) on students’ clinical skills, teamwork, and pro-
fessionalism will provide a holistic evaluation of clinical
competence and interpersonal skills through multi-source
feedback. Post-class reflection essays promote self-directed
learning by requiring students to reflect on their knowledge
gaps and learning progress. Evaluation methods for CBL
incorporate formative assessments (e.g., discussion partic-
ipation) to guide learning and summative assessments (e.g.,
answers of questions) to evaluate overall achievement of the
students.

To evaluate the feasibility and effectiveness of the
clinical theory and clerkship synchronization teaching
model for the “primary liver cancer” chapter under the
New Medicine framework, a quasi-experimental study was
conducted, comparing the proposed model with tradi-
tional teaching methods. Two groups of fourth-year clinical
medicine undergraduate students were studied: an inter-
vention group (synchronization class, Syn-class) using the
new model and a control group (conventional class, Con-
class) taught through traditional lecture-based methods.
Syn-class group consisted 23 students, while the Con-class
group consisted 30 students. The study involves post-class
assessments to measure theoretical knowledge through
written exams.

Teaching section Evaluation methods

Points (100 in total) Teaching objectives

Pre-class Pre-class quizzes

Completion of online learning resources
In-class participation

Case analysis assignments

Midterm written test

Direct observation

Case logbooks

Oral case presentations

Peer discussion performance

Theoretical-class

Clerkship-class

Post-class Post-class reflection essays
Post-class quizzes
CBL Discussions (participation, capacity to access

information, ability to cooperate and communicate)

Answers of questions

5 b, d
10 a-d
5 a,d,e
5 b-d
10 a,b,d
10 c-e
10 d-f
5 c-f
10 f

5 f

10 b-e
10 b-d
5 b-f

CBL, case-based learning.
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With regard to the acquisition of the fundamental
knowledge of primary liver cancer, particularly in terms of
performance on the post-class quiz, the class that employed
the novel teaching model demonstrated significantly higher
scores than the class that did not (Tables 2 and 3)

Students’ feedback and teaching evaluations

Based on the results of students’ feedback questionnaire,
the self-improvement ratings were found to be signifi-
cantly higher in classes that employed the teaching model
described above (Table 4).

Teachers can use evaluation results to continuously
refine and enhance their teaching design by analyzing stu-
dent performance, engagement, and feedback. Quantitative
data, such as pre-class quiz and midterm written test scores,
can help identify areas where students struggled, prompting
adjustments in instructional strategies or the depth of con-
tent covered. Qualitative feedback from surveys and focus
group discussions can provide insights into students’ learn-
ing experiences, highlighting the effectiveness of teaching
methods and identifying potential gaps. Based on these
findings, teachers can revise pre-class materials to make
them more accessible, incorporate more interactive ele-
ments during theoretical-class sessions, or adapt clinical
practice activities to better align with students’ needs. Addi-
tionally, feedback from peer observations or teaching assis-
tants can offer a broader perspective, enabling teachers to
address overlooked issues. This iterative process ensures
that the teaching design evolves to meet learning objectives
effectively, enhances student engagement, and maintains
alignment with the educational goals of the New Medicine
framework.

Table 2: Statistical results of pre-class quizzes.

Class No. of Highest Lowest Average Standard p-Value
students  score score score deviation

Syn-class 23 5 2 3.8 0.7 0.58

Con-class 30 5 2 37 0.6

Table 3: Statistical results of post-class quizzes.

Class No. of Highest Lowest Average Standard p-Value
students  score score score deviation

Syn-class 23 10 7 8.8 0.8 <0.001

Con-class 30 9 5 7.2 0.9
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Discussion

The New Medicine framework emphasizes integrating basic
medical knowledge with clinical practice to cultivate highly
skilled, innovative, and application-oriented medical pro-
fessionals [1, 2]. Students in traditional medical educa-
tion often face challenges in applying theoretical knowl-
edge to real-world clinical scenarios. Synchronous teach-
ing ensures that theoretical concepts are immediately
reinforced and contextualized through clinical exposure,
enhancing understanding and retention. Combining theo-
retical learning with clinical practice helps students under-
stand the patient’s journey from diagnosis to treatment, fos-
tering empathy and communication skills. By synchroniz-
ing theory and practice, students develop critical thinking,
clinical reasoning, and decision-making skills essential for
modern healthcare [3, 5]. Advances in medical technology
and evolving disease patterns, such as the increasing preva-
lence of chronic conditions like liver cancer, require physi-
cians to be adept at integrating new knowledge into clinical
practice. Synchronous teaching ensures students are well-
prepared to meet these demands. However, the student-to-
faculty ratio in this teaching reform is approximately 1:5
to 1:6, which demands a high number of teachers, espe-
cially clinical instructors. Given the already heavy workload
of clinical work, this model is currently more suitable for
small-class teaching or medical schools with abundant fac-
ulty resources.

This teaching design integrates OBE objectives, innova-
tive content, and clinical theory-practice synchronization.
It responds to the evolving demands of modern medical
education, emphasizing interdisciplinary knowledge, prac-
tical competence, and patient-centered care [31]. Traditional
textbook content has been restructured to address knowl-
edge gaps and incorporate advancements in liver cancer
management, including epidemiological trends, novel diag-
nostic tools, and emerging treatment modalities. Students
gain a holistic understanding through interactive teach-
ing models, such as pre-class preparation with targeted
readings and videos, theoretical lectures enriched by case-
based learning, and clinical clerkships emphasizing hands-
on practice. For instance, the inclusion of cutting-edge
techniques like ALPPS and conversion therapy, combined
with the historical contributions of pioneers in Chinese
liver surgery, equips students with both technical exper-
tise and a deeper appreciation of the discipline’s evolu-
tion. This approach ensures students meet cognitive, psy-
chomotor, and affective learning objectives. For example,
they learn to interpret imaging for liver cancer staging,
understand treatment complexities, and reflect on ethical
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dimensions like equity in healthcare. Post-class activi-
ties, such as case studies and reflective essays, reinforce
learning, encourage self-assessment, and promote critical
thinking. Through this design, students are empowered to
translate theoretical knowledge into clinical practice effec-
tively, fostering competence, empathy, and interdisciplinary
collaboration [2].

The results of the evaluation indicated that students
demonstrated high levels of satisfaction with the clinical
theory and clerkship synchronization teaching model, with
marked improvements in their learning outcomes. Student
feedback showed higher satisfaction and perceived self-
improvement in classes that utilized this model, emphasiz-
ing its success in fostering active learning and clinical com-
petence. This multifaceted approach enhanced students’
understanding of primary liver cancer and improved
their clinical reasoning and decision-making skills. Notably,
students’ scores on post-class evaluations and clinical skill
assessments were significantly higher than those in the tra-
ditional lecture-based control group, highlighting the effec-
tiveness of the pre-class and synchronous learning design
in ensuring mastery of essential knowledge and skills.
The integration of feedback mechanisms further ensured
that the teaching model was continuously refined to meet
students’ learning needs. The findings affirm that this inno-
vative model enhances learning outcomes by integrating
theory and practice, promoting critical thinking, and equip-
ping students with skills necessary for modern medical
practice. However, students who participated in the teach-
ing model reform have not yet entered their professional
careers, it is currently not possible to objectively evaluate
the long-term impact of this teaching model on the careers
of medical students. Follow-up surveys and evaluations will
be conducted in the future research.

The teaching evaluations also demonstrated improve-
ments in students’ learning outcomes, engagement, and con-
fidence. Students provided overwhelmingly positive feed-
back, with high ratings for the model’s ability to bridge the-
oretical learning and clinical application. They expressed
appreciation for the interactive and integrated nature of
the teaching process, particularly the use of case-based
learning, pre-class preparation, and hands-on clinical prac-
tice. Teachers received constructive feedback, which was
used to refine the instructional methods further, ensuring
the model remained responsive to students’ needs. This
feedback-driven approach not only improved the overall
teaching quality but also enhanced the learning environ-
ment, aligning it with the goals of New Medicine education.
The outcomes underscore the model’s success in fostering a
dynamic, student-centered, and clinically relevant learning
experience.
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Conclusions

The novel teaching design of this study equips students
with a solid foundation in both theoretical knowledge and
practical skills. The integration of traditional surgical educa-
tion with modern advancements prepares students to meet
the challenges of contemporary medical practice. The syn-
chronized model of clinical theory and clerkship enhances
students’ ability to apply classroom learning to real-world
clinical scenarios. The emphasis on student-centered learn-
ing, ethical considerations, and the importance of multidis-
ciplinary collaboration aligns with the core principles of
New Medicine, ensuring that graduates are not only tech-
nically proficient but also equipped with the professional
and empathetic qualities necessary for holistic patient
care. This teaching design for the “primary liver cancer”
chapter represents a comprehensive and forward-thinking
approach to surgical education within the New Medicine
paradigm.
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