American Journal of Nursing Science Sci PC
2026, Vol. 15, No. 1, pp. 11-18 cience

https://doi.org/10.11648/}.ajns.20261501.12 Science Publishing Group

Research Article

Exploration of a Multidisciplinary Collaborative
Management Model in Transarterial Radioembolization with
Yttrium-90 Microspheres for Hepatocellular Carcinoma

Yan Zhou!* ©, Shuang Zou" " ©, Jinmei Xiong?> f, Jian Han! " ©, Chengzhi Li!,
Yang Li®, Yanfang Deng*, Yuyao Liu®

'Department of Interventional Vascular Surgery, The First Affiliated Hospital of Jinan University, Guangzhou, China
?Department of Nuclear Medicine, The First Affiliated Hospital of Jinan University, Guangzhou, China

3Department of Nutrition, The First Affiliated Hospital of Jinan University, Guangzhou, China

“Department of Psychiatry and Psychology, The First Affiliated Hospital of Jinan University, Guangzhou, China
SDepartment of Oncology, The First Affiliated Hospital of Jinan University, Guangzhou, China

Abstract

This is a single-center retrospective observational study. Objective: To evaluate the clinical efficacy and implementation effect
of the multidisciplinary collaborative management model in yttrium-90 microsphere radioembolization (Y90-RE) for
hepatocellular carcinoma (HCC). Methods: Based on clinical practice, a multidisciplinary team (MDT) consisting of nuclear
medicine, interventional vascular surgery, hepatobiliary surgery, radiology, clinical laboratory, nutrition, psychology and nursing
teams was established. The responsibilities of each member were clarified, and a full-process standardized protocol covering
preoperative assessment, intraoperative collaboration and postoperative management was formulated. Key measures included
patient screening and contraindication evaluation, Tc-99m-labeled macroaggregated albumin simulation surgery, Y90
microsphere dose calculation, radiation protection management, nutritional support and psychological intervention. Results: This
model standardized Y90-RE and improved treatment efficiency, ensuring the safety and consistency of the treatment process.
Through multidisciplinary collaboration, comprehensive perioperative management of patients was effectively achieved, the risk
of complications was reduced, and patients’ treatment compliance and rehabilitation quality were improved. Conclusion: The
multidisciplinary collaborative management model is crucial to ensuring the perioperative safety and efficacy of Y90-RE for
HCC patients and helps improve the standardized application level of this treatment. In the future, the diagnosis and treatment
process will be further optimized through data accumulation, and the model will be extended to out-of-hospital continuous
management, which also provides a promotable practical paradigm for the individualized and systematic treatment of complex
tumor diseases.
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1. Introduction

HCC is the sixth most common cancer globally, with ap-
proximately 7 million new cases and 6 million deaths world-
wide each year, ranking as the fourth leading cause of cancer-
related deaths. China accounts for 55% of global HCC cases,
making it the third most lethal high-incidence tumor in the
country [1, 2]. According to the Barcelona Clinic Liver Cancer
(BCLC) staging system, patients with very early or early-stage
liver cancer are eligible for curative treatments, including sur-
gical resection. liver transplantation and local ablation [3].
However, due to the insidious onset and rapid progression of
liver cancer, most patients are diagnosed at an advanced stage,
rendering surgical resection or liver transplantation infeasible.
For such cases, comprehensive and personalized treatment
regimens such as transarterial chemoembolization (TACE) are
now predominantly employed [4].

With the advancement of targeted therapy for HCC, the use
of Y90 microspheres for radioactive embolization has
emerged as an effective therapeutic approach in recent years.
Y90-RE is a technique that uses arterial catheterization to se-
lectively deliver Y90-labeled glass or resin microspheres into
tumor tissues, where internal radiation destroys cancer cells [5,
6]. Studies demonstrate that compared to TACE, Y90-RE
achieves sustained local control, favorable long-term out-
comes, and comparable tumor response and tolerability in
liver cancer. It has been proven to be a safe and effective treat-
ment for patients with intermediate-to-metastatic HCC [7].

While Y90 radioactive microspheres have achieved mature
clinical application abroad, domestic research remains scarce
regarding management protocols for Y90 microsphere therapy
in hepatocellular carcinoma patients. Jia Zhongzhi et al. [8]
conducted a retrospective study on preoperative evaluation
and postoperative follow-up of Y90-RE for liver malignancies,
while Jiang Nan et al. [9] detailed nursing protocols for Y90
microsphere treatment of colon cancer with hepatic metastasis.
However, these existing studies focus narrowly on single-dis-
cipline aspects and nursing management, lacking comprehen-
sive coverage of treatment management frameworks.

The MDT management model, guided by evidence-based
medicine principles and grounded in multicenter randomized
clinical trials, represents an innovative approach to managing
specific diseases. This framework enhances the standardiza-
tion, systematicness, and comprehensiveness of medical
workflows, serving as a crucial element in elevating overall
healthcare quality. Widely adopted in clinical research, partic-
ularly in oncology treatment [10, 11], our hospital has estab-
lished an MDT team comprising specialists from nuclear med-
icine, hepatobiliary surgery, and interventional vascular sur-
gery. Through detailed management protocols, we have im-
plemented comprehensive care for patients undergoing Y90-
RE therapy for liver cancer, accumulating substantial clinical
experience. This report details the formation of the multidis-
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ciplinary team, divisional responsibilities, perioperative man-
agement protocols and demonstrated outcomes.

2. Content and Methods

2.1. Establish a Y90-RE Treatment
Management Team

Currently, MDT are widely used in the treatment of esoph-
ageal cancer, breast cancer, nasopharyngeal carcinoma, colo-
rectal cancer, liver cancer, and prostate cancer in China. The
team members include specialists, primary nurses, team coor-
dinators, rehabilitation doctors, dietitians, psychological
counselors, community healthcare workers, patients, and their
family members [12]. After reviewing literature and clinical
practice, our hospital established a MDT comprising 17
healthcare professionals. The team includes: 1 nuclear medi-
cine specialist and nurse, 1 hepatobiliary specialist and nurse,
2 interventional vascular surgeons and nurses, 1 radiology
specialist, 1 laboratory specialist, 1 nutritionist, 1 psychologi-
cal counselor, and 1 team coordinator.

The team members' primary responsibilities include: (1)
Preparation of Y90 radioactive embolization devices, storage,
management, and recovery of radioactive drugs by nuclear
medicine physicians and nurses;(2) Timely pre-and post-oper-
ative imaging follow-up for patients by the medical imaging
department; (3) Perioperative hematological testing for pa-
tients by the laboratory department;(4) Perioperative manage-
ment by hepatobiliary and interventional vascular surgeons
and nurses;(5) Intraoperative procedures and coordination
for Y90 embolization surgeries by interventional vascular
surgeons and operating room nurses; (6) Customized nutri-
tional planning and implementation monitoring by dieti-
tians;(7) Real-time psychological assessment and interven-
tion by counselors;(8) Coordination by the interventional
ward head nurse, responsible for liaison and coordination
of all tasks.

2.2. Multidisciplinary Collaborative
Management of Y90-RE Treatment Process
for Liver Cancer Patients

The multidisciplinary collaborative management of Y90-
RE therapy involves multiple specialties including interven-
tional vascular surgery, hepatobiliary surgery, medical imag-
ing, nuclear medicine, interventional operating room, nutri-
tion, and psychology. The management process requires close
coordination among these departments, with the specific
workflow as follows:
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2.2.1. Multidisciplinary Assessment of the Patient's
Condition

Upon admission to the hepatobiliary ward, hepatobiliary
healthcare providers conduct a comprehensive assessment of
the patient's condition and treatment tolerance to evaluate the
feasibility of Y90 radioembolization therapy. Based on imag-
ing and laboratory test results, they coordinate with the inter-
ventional and nuclear medicine departments to perform a pre-
operative simulated embolization using technetium-99 (Tc-
99m) labeled large-molecule albumin, thereby determining
the patient's suitability for Y90 radioembolization therapy.

(i). Determine the Patient Who Will Undergo
Surgery

The American Society of Medical Physics (ASPM) has ap-
proved Y90 therapy for patients with primary or metastatic
liver tumors that are inoperable and have a life expectancy of
at least 3 months. Contraindications include low liver reserve,
elevated bilirubin (2 mg/dl), estimated lung dose exceeding 30
Gy, and uncorrectable extrahepatic deposition [13]. After ad-
mission, hepatobiliary surgeons must conduct an initial eval-
uation. Once eligible candidates are identified, they collabo-
rate with radiology departments to perform preoperative im-
aging (Triphasic computed tomography (CT) and dynamic
magnetic resonance imaging (MRI)), serum chemistry tests,
and tumor marker assessments. These evaluations help deter-
mine the treatment site and estimate the number of hepatic ar-
teries involved.

(ii). Perform a Simulated Surgery

One to two weeks prior to Y90 radioembolization, interven-
tional vascular surgeons perform a Tc-99m simulation proce-
dure. This intraoperative simulation utilizes Tc-99m labeled
large-molecule albumin to model Y90 microsphere emboliza-
tion, accurately simulating the actual radiation dose distribu-
tion in tumor regions. It also involves prophylactic emboliza-
tion of the hepatic-pulmonary shunt to prevent displacement
embolism. Through this simulation workflow, the nuclear
medicine department determines the required timeline for the
entire series of procedures, including radioactive drug trans-
portation, reception, storage, transfer, and recovery. This pro-
cess enables the development of a detailed work plan to ensure
the successful execution of the surgery.

2.2.2. Preparation for the Improvement of Y90
Microsphere Device in Nuclear Medicine

The Radioembolization Brachytherapy Oncology Consor-
tium (REBOC) states that the disciplines of radiooncology,
nuclear medicine, and interventional radiology are all quali-
fied to use Y90 microspheres through training, certification,
participation, and contribution to the Y90 microsphere treat-
ment program [14]. At our hospital, the Department of Nu-
clear Medicine is responsible for the preparation and clinical
practice of Y90-RE therapy before and after administration.
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(i). Receive Y90 Microspheres

Nuclear medicine professionals must obtain authorization
through radioactive isotope operation and safety training to
purchase, store, and handle Y90 microsphere injection
(3Bg/microsphere). From transportation to the research center
until use, the injection is managed and stored by nuclear med-
icine medical staff. Post-surgery, nuclear medicine department
personnel will centrally collect the radioactive drug device.

(ii). Packaging and Processing of Y90 Microspheres

Nuclear medicine operators wear lead-containing personal
protective equipment, verify the patient's hospitalization num-
ber, name, and medication dosage before proceeding with the
transfer process. After the transfer is completed, medical staff
will double-check the patient's information, prescription dos-
age, infusion time, treatment site, and transfer operation de-
tails before transporting the device to the interventional sur-
gery room in the interventional department.

(iii). Calculate the Dose of Y90 Microspheres

The ability to accurately predict, plan, and deliver optimal
doses to both tumor and non-tumor tissues is the cornerstone
of radiotherapy [15]. The 2021 Expert Consensus on Y90 Mi-
crosphere Management outlines three primary dose calcula-
tion methods: medicalinternalradiationdose (MIRD), patient
surface area method, and zonal modeling. MIRD may be ad-
justed based on clinical experience. Radiation exposure limits
are as follows: no more than 80Gy for healthy liver tissue, no
more than 70Gy for cirrhotic liver, and no more than 30Gy for
lung tissue, ideally below 20 Gy. There is no upper limit for
tumor doses [16].

2.2.3. Interventional Ward Combined with Multiple
Departments for Preoperative Evaluation and
Preparation

The preoperative assessment and preparation are the pre-
requisite for the success of the operation. The preoperative as-
sessment and preparation of Y90 microspheres involved the
cooperation of multiple departments, such as interventional
department, hepatobiliary department, nutrition department
and psychology department, so as to complete the preopera-
tive nursing content of patients.

(i). Basic Assessment and Nursing

The attending physician and nurses of the interventional de-
partment, working alongside hepatobiliary specialists, con-
ducted a comprehensive assessment of the patient's current medical
history, including liver tumor status, prior medical history, and any
known allergies. Special attention was paid to identifying potential
bleeding or rebleeding risks, with continuous monitoring of vital
signs, consciousness, pupil size, and limb strength. The team also
evaluated contraindications such as severe bleeding tendencies,
critical cardiopulmonary, hepatic and renal dysfunction, shock
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conditions, and contrast agent allergies, etc.

(ii). Psychological Assessment and Nursing

Patients with advanced liver cancer may experience long-
term mental and physical torment due to recurrent symptoms,
as well as malignant reactions such as pain and gastrointesti-
nal bleeding, leading to negative emotions such as depression,
repression, irritability, and pessimism [17]. Nursing staff
should establish a trusting relationship with patients and their
families, carefully evaluate the psychological state of patients,
and provide detailed information to patients and their families
on relevant knowledge.

When patients experience significant negative emotions,
psychological intervention can be sought. Psychotherapists
use cognitive behavior, nostalgia, and other therapies based on
the patient's personalized psychological needs to encourage
patients to face surgery and postoperative rehabilitation treat-
ment with a positive attitude.

(iii). Nutritional Assessment and Nursing

Malnutrition runs through the entire course of liver cancer
patients, with an incidence rate of up to 80%. Liver cancer pa-
tients experience reduced muscle protein consumption and
branched chain amino acid oxidation, with protein energy
malnutrition being the most common form of malnutrition.
Medical staff in the intervention ward should collaborate with
nutritionists to conduct routine three-level nutritional diagno-
sis and assessment of patients' nutritional status, and based on
the assessment results, develop personalized nutritional man-
agement goals for patients.

(iv). Preoperative Preparation

Y90-RE Interventional Therapy is a high-risk, high-tech
surgical procedure, and nursing staff should be aware of this
interventional treatment plan and its potential risks, make
emergency preparations for possible complications, and make
sufficient preoperative preparations. The joint imaging and la-
boratory departments complete preoperative examinations.
Performing another pulse angiography before radioactive mi-
crosphere injection can ensure that the non-target blood ves-
sels for preventive embolism remain occluded, and ensure that
the position of the catheter during microsphere injection is the
same as that determined during diagnostic angiography, to en-
sure safe and effective injection of radioactive microspheres.

Intervention ward nurses assist doctors in signing self-pay-
ment consent forms with patients; Preoperative instructions
for patients to purchase fecal and urinary collectors; Inform
the patient to refrain from drinking water for 4 hours before
surgery; Assist interventional doctors in preparing skin for pa-
tients, etc.

(v). Preoperative Knowledge Assessment and
Nursing Care for Y90 Microsphere Therapy

Evaluate patients' understanding and acceptance of their
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disease and the Yttrium-90 microsphere procedure. Conduct
preoperative health education to introduce the treatment pro-
cess and its advantages, explain preoperative precautions, and
enhance patient compliance.

2.2.4. Intervention in the Operating Room for
Y90-RE and Intraoperative Coordination

Under the guidance of DSA, 99Tcm MAA is injected
through hepatic artery catheterization, and potential blood
vessels that may cause ectopic shunting are embolized. After
injection, the patient needs to be promptly sent to the imaging
department according to the workflow, and the imaging doctor
verifies it through SPECT examination to calculate the pro-
portion of radioactive active substances reaching the lungs and
the dose ratio between tumor tissue and normal tissue, which
is used to calculate the radioactivity of Y90 microspheres to
be injected [18]. When implanting Yttrium 90 microspheres,
the position of the catheter should be as close as possible to
the simulated surgery. The supporting nurse should deliver
sterile instruments and drugs in an orderly manner according
to the surgical process.

During the operation, the patient's vital signs should be
closely observed, and the nurse should actively talk to the pa-
tient, ask if they feel uncomfortable, and promptly detect any
abnormal situations. If patients experience discomfort such as
chest tightness and liver pain during surgery, they should
promptly notify the doctor for appropriate treatment, briefly
explain the reasons, and calm the patient's emotions.

2.2.5. Intervention Ward Combined with Multiple
Departments for Radiation Protection and
Postoperative Care

After Y90-RE, patients may experience varying degrees of
pain, vomiting, and other complications, which can easily lead
to various negative emotions such as anxiety and restlessness.
They are under tremendous physical and psychological pres-
sure, which in turn reduces their quality of life and affects the
postoperative recovery process [19]. Conventional nursing fo-
cuses on disease care, with a single form of care and certain
limitations. It is easy to overlook psychological, mental, and
nutritional care, which makes it difficult to meet the actual
nursing needs of patients and the intervention effect is not
ideal. Multidisciplinary collaborative nursing brings together
the strengths of multiple disciplines to provide patients with
comprehensive and systematic nursing interventions, which
can more professionally and comprehensively address pa-
tients' various needs [20].

(i). Basic Nursing

After surgery, closely observe changes in the patient's blood
pressure, heart rate, breathing, pulse, pupils, and facial expres-
sions. Hepatobiliary or interventional vascular surgeons
should contact the imaging and laboratory departments to re-
examine CT and liver function indicators for the patient.
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Timely treatment of patients' pain conditions to ensure smooth
urination and defecation.

(ii). Observation and Prevention of Postoperative
Complications

Early identification of postoperative complications is cru-
cial. The postoperative side effects of radioactive emboliza-
tion therapy are relatively mild, with common side effects
such as pain, nausea, vomiting, and fever. Patients have good
tolerance, but there are still a small number of serious adverse
reactions. Therefore, prevention and treatment of specific
complications of radioactive embolization are important com-
ponents of patient care [21].

Radiation damage to tissues or organs caused by non-target
vascular embolism during treatment with Y90 microspheres is
usually caused by extrahepatic tissues or organs, such as the
lower esophagus, gastrointestinal tract, lungs, or normal liver
tissue [22]. Radiation embolism is a well-tolerated tool for
treating unresectable primary liver cancer and metastatic dis-
eases. Serious adverse reactions such as radiation-induced
liver and lung disease and non-targeted gastrointestinal embo-
lism are worthy of close attention [23]. Therefore, medical
staff should strengthen postoperative monitoring of patients
and promptly handle any abnormal situations once discovered.

(iii). Psychological Care

Postoperative patients need to strictly restrain themselves,
while facing unfamiliar environments and unpredictable sur-
gical outcomes. Patients may experience varying degrees of
anxiety, leading to symptoms such as insomnia, lower back
pain, and fear and anxiety after treatment, which greatly af-
fects their recovery and health. Nursing staff should provide
individualized psychological support and educational expla-
nations. For patients with poor emotions, they can contact a
psychotherapist for consultation. Through psychological in-
tervention, the patient's emotions can be stabilized, and ten-
sion and fear can be eliminated.

(iv). Nutritional Care

Perioperative nutritional management of patients is closely
related to their postoperative recovery. Patients should be
given a small amount of warm water and observed for cough-
ing. If there is no coughing reaction, the patient's family
should be contacted after 6 hours to receive a liquid diet and
given a small amount of feeding; 2-3 days later, give more
fresh vegetables and fruits, and consume easily digestible and
nutritious coarse fiber foods. Patients with eating difficulties
should be given a liquid diet [24].

(v). Functional Exercise

Y90-RE Therapy After surgery, puncture point compression
hemostasis is required. The puncture point should be immobi-
lized for 24 hours, and premature activity is prohibited. After
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the condition stabilizes, functional exercise should be gradu-
ally carried out according to the functional status of the af-
fected limb, from large to small joints, and a reasonable plan
should be developed. Active and passive activities should be
combined to enhance self-management ability in daily life.

(vi). Radiation Protection Management

Research has shown that patients receiving treatment with
Y90 resin microspheres with an activity of less than 3 GBq
have a safe radiation dose to their families and the public [25].
There is no need to restrict the patient's activities, but film type
radiometers can be placed at the head of the bed or bedside,
signs can be placed at the head of the bed, and patients can
wear wristbands to indicate the hazards of ionizing radiation.
If patients need to change the implantation site/wound dress-
ing, staff should wear gloves, and pregnant women and chil-
dren under 3 years old should also be restricted from contact
for a period of time.

(vii). Verification of Nuclide Distribution
After the treatment, the radiologist will perform PET or
SPECT scans to verify the postoperative radionuclide distri-

bution, assess the in vivo distribution of Y90, and calculate the
actual absorbed dose of the tumor.

2.3. Effectiveness of Multidisciplinary
Collaboration Management

Purchase, storage,
transportation and recovery of
radiopharmaceuticals

Te-99 simulation surgery, Y-90
microsphere embolization
surgery

Admit patients, Perioperative
management

[

Perioperative imaging
examinations

Perioperative index tests

Perioperative nutritional
support

Multidisciplinary Team

Perioperative psychological
therapy

Perioperative multidisciplinary
process coordination

I

Figure 1. Multidisciplinary Team.

Based on multidisciplinary collaborative management of
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Y90 radioactive embolization for liver cancer patients, our
hospital has made comprehensive preoperative preparations,
smooth intraoperative progress, and good postoperative re-
covery. Multiple studies have shown that disease outcomes are
improved when patient care is coordinated by MDT. For ex-
ample, when patients with hepatocellular carcinoma benefit
from treatment plans planned by teams composed of different
experts, they are often diagnosed earlier and therefore have a
higher proportion of potential curative treatments [26]. Multi-
disciplinary teams also ensure a higher proportion of patients
receive active treatment [26, 27]. Ultimately, interdisciplinary
collaborative management improved the survival rate of hepa-
tocellular carcinoma patients in the disease spectrum [26-29].

Identify target patients
Initial Assessment

Te-99 simulation surgery

Preop care & imaging

Calculate Y-90 microsphere

Radiopharm Prep dose

Receive, dispense & transport
Y-90 radiopharm

Perform Y-90 microsphere
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E
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Intraop & postop radiation
protection

Postop imaging recheck, lab
test review & ward
monitoring

—— Postop Treatment & Nursing

Postop multidisciplinary
nursing

Figure 2. Multidisciplinary Collaborative Management Process.

3. Summary

In conclusion, the multidisciplinary collaborative manage-
ment model of Y90-RE Therapy can seize the optimal time for
the treatment of advanced liver cancer patients, ensuring the
effectiveness of radiotherapy and serving as an adjuvant ther-
apy for systemic chemotherapy, lesion ablation or preopera-
tive reduction and stabilization of tumor volume; Y90 micro-
spheres can also be used for consolidation therapy in first-line
or second-line systemic chemotherapy, it also exhibits favora-
ble safety and can enhance survival benefits. The application

16

of multidisciplinary collaboration mode in the management of
interventional wards for Y90-RE Therapy is of great signifi-
cance.

Our hospital has made Y90-RE Treatment a routine treat-
ment for liver cancer patients, and has established a complete,
efficient, and effective multidisciplinary collaborative work-
flow. In the future, we will further collect relevant periopera-
tive data, analyze and study the workflow and patient periop-
erative situation, further refine and optimize the workflow, im-
prove patient satisfaction with treatment, and enhance the ef-
fectiveness of treatment.

At the same time, if conditions permit, explore the follow-
up study of multidisciplinary cancer patients' hospitalization
extension to home outside the hospital, further supplementing
the data that reflects the advantages of multidisciplinary col-
laboration in the management of Y90 Microspheres at home,
in order to provide more scientific reference evidence for the
perioperative management of Y90 Microspheres.
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