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Abstract: The incidence of lung cancer is the highest among all tumors, and treatment has become an urgent problem to be solved. 
The Drug-eluting bead-based bronchial arterial chemoembolization (DEB-BACE) combination immunotherapy is a rare neoadjuvant 
therapy for lung cancer surgery, which can significantly reduce the time it takes for lung cancer patients to undergo surgery.We report 
a male patient, aged 59-year-old, with Stage-III b squamous cell lung cancer accompanied by hemoptysis underwent surgical resection 
after DEB-BACE combination immunotherapy treatment 21 days later without obvious adverse events. A pathologic complete 
response (pCR) was observed postoperatively, and the patient has made a successful recovery. The DEB-BACE combined with 
immunotherapy might be a new neoadjuvant therapy option for locally advanced non-small cell lung. 
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Introduction
In China, lung cancer has the highest morbidity and mortality rates of all malignant tumors, and 80–85% are non-small 
cell lung cancer (NSCLC), of which squamous cell carcinoma (SCC) accounts for approximately 30%.1 Surgical 
resection or combination therapy, including radiotherapy and chemotherapy, is currently the preferred treatment for 
patients with Stage-I, II, or locally advanced NSCLC. However, even after complete tumor resection, patients still have 
a low overall long-term survival. Use of neoadjuvant therapy eliminates micro-metastatic lesions present in the patient’s 
body before surgery,2 which effectively prolongs patient survival. Forde et al first reported the effectiveness of 
immunotherapy as a preoperative neoadjuvant therapy for NSCLC.3 Neoadjuvant chemotherapy (NCT) in combination 
with immunotherapy were proposed, in succession.4

Bronchial arterial infusion (BAI) chemotherapy and bronchial arterial chemoembolization (BACE) are key methods 
for the treatment of advanced lung cancer. Drug-eluting bead-based bronchial arterial chemoembolization (DEB-BACE) 
is an enhancement of this technique. Compared with BACE, DEB-BACE has more significant advantages in patients 
with lung cancer with hemoptysis, as it reduces hemoptysis recurrence while enhancing tumor treatment efficacy. The 
combination of DEB-BACE and immunotherapy neoadjuvant therapy shortens the duration of surgery.5 In this paper, we 
review our recent experience with DEB-BACE in combination with immunotherapy as a preoperative neoadjuvant 
therapy for lung SCC at our hospital.
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Case Report
A 59-year-old male patient was admitted to our hospital on June 14, 2022, due to hemoptysis. Contrast-enhanced computed 
tomography (CT) imaging of the chest (Figure 1) revealed a space-occupying lesion in the lower lobe of the right lung, with 
clear borders, with the largest cross-sectional diameter being 69×63 mm. The lesion showed heterogeneous, moderate 
enhancement. The mediastinal and right hilar lymph nodes were enlarged, and the bronchial and intercostal arteries were 
significantly enlarged. Pathological findings indicated SCC. The multidisciplinary panel of Oncology (MDT) unanimously 
agreed on a definitive diagnosis of right lung SCC, with clinical staging of cT3N2M0, staging iiib, and consideration of 
preoperative neoadjuvant therapy. Considering the clinical manifestations and pathological stages of the patients, DEB-BACE 
combined immunotherapy was finally used as an important means of preoperative neoadjuvant therapy.

The DEB-BACE was performed on June 22, 2022. No staining was found in the tumor and pleura after embolization, as 
shown in Figures 2 and 3. Tislelizumab 200 mg was administered intravenously on June 23, 2022. The patient had 
significantly reduced hemoptysis and was discharged 5 days after surgery. After discharge, the patient developed intermittent 
fever during which he coughed up a large amount of gray-black necrotic material, but no massive hemoptysis occurred. The 
patient was re-admitted to the hospital on July 15, 2022, and underwent contrast-enhanced chest CT (Figure 4), which 

Figure 1 Contrast-enhanced computed tomography of the patient on admission. Red arrow: right hilar lymph node. Yellow arrow: mediastinal lymph nodes.

Figure 2 Tumor staining after embolization. Following the embolization procedure, there is a notable absence of staining in the tumor. Circle: Missing tumor staining.
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showed that a cavity with clear boundaries had formed in the right lower lobe lesion. The maximum cross-sectional diameter 
of the tumor changed to 63×56 mm and was evaluated as a partial response. After surgical evaluation, thoracoscopic right 
middle and lower lobectomy and lymph node dissection were performed. The operation was smoothly, with approximately 
50 mL of blood loss during the operation. The pathological evaluation revealed a pathological complete response (pCR).6 Up 
to the present, the patient has received 6 rounds of postoperative chemotherapy combined with immunotherapy, and the 
reexamination results are stable The latest CT examination is shown in Figure 5.

Discussion
Chemoradiation has been the only standard-of-care neoadjuvant treatment for resectable lung cancer for almost 20 years. 
With the rapid advancement in immunological therapy, immunotherapy has received increasing attention in the field of 
neoadjuvant therapy. LCMC3 (NCT02927301)3 is a Phase II clinical trial that is the first to demonstrate the effectiveness 

Figure 3 Tumor staining after embolization. Following the embolization procedure, there is a notable absence of staining in the pleural. Circle: Missing tumor staining.

Figure 4 Enhanced chest CT July 15, 2022. Red arrow: pulmonary artery.
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of immunotherapy as a neoadjuvant treatment for NSCLC, which revealed that in patients without epidermal growth 
factor receptor (EGFR) or anaplastic lymphoma kinase (ALK) mutations, 21% achieved complete response, 7% achieved 
pCR, and 92% achieved R0 excision. At present, the total response rate (ORR) of different forms of neoadjuvant 
immunotherapy for lung cancer is very different: the ORR of neoadjuvant immunotherapy,7 dual immunotherapy and 
immunocombined chemotherapy8 is 10%, 22% and 78%, respectively. Therefore, the combination therapy can signifi-
cantly prolong progression-free survival (PFS) and significantly improve the pCR rate.

Given the unique advantages of neoadjuvant immunotherapy combined with chemotherapy, it has been hypothesized 
that there may be synergism between neoadjuvant immunotherapy and chemotherapy. Current research suggests that 
chemotherapy induces more gene mutations in tumor cells and generates new epitopes, thereby enhancing the immuno-
genicity of tumors and improving the efficacy of immunotherapy.9 Chemotherapy can directly eliminate tumor cells, 
increase the ratio of T cells to tumor cells, reduce immunosuppressive molecules, promote dendritic cell maturation and 
T cell proliferation, as well as enhance the expression of major histocompatibility complex class I proteins and PD-L1 in 
NSCLC cells.10 The patient in this report received treatment with a combination of immunotherapy and chemotherapy. 
Tislelizumab was administered intravenously on the first day after BAI with chemotherapy drugs, ultimately achieving 
the optimum response of pCR postoperatively.

Systemic NCT reduces tumor staging and allows earlier surgical resection. BAI is an important treatment option for 
advanced lung cancer as it can accurately deliver chemotherapeutic drugs to tumor cells through the tumor donor artery, 
increase the local concentration of chemotherapeutic drugs in the tumor, enhance its killing ability, and significantly 
improve the short-term curative effects. DEB-BACE represents a further improvement on BAI by combining chemother-
apy with embolization. The DEB-BACE effectively overcomes the physiological barriers that some intravenous 
chemotherapies cannot, and it demonstrates a “first-pass effect” of drugs, thereby significantly increasing the localized 
drug concentration in the tumor. The localized drug concentration can be doubled in BAI, and the lethality to cancer cells 
can be increased 10-fold.11 Moreover, chemotherapeutic drugs that enter the blood circulation can be reabsorbed by the 
tumor tissue, exerting a secondary anticancer effect and killing the primary tumor, metastases, as well as hilar and 
mediastinal lymph nodes. Following DEB-BACE treatment for patients with small cell lung cancer, significant advan-
tages were observed in terms of therapeutic efficacy, quality of life improvement, survival benefit, and safety.12

Hemoptysis is a serious complication in patients with advanced NSCLC and is often difficult to control with 
conservative treatment. BACE is considered as the preferred treatment for patients with lung cancer and massive 
hemoptysis. With the development of medical materials, drug eluting beads (DEB) have become an important material 
for embolization. DEB-BACE blocks the blood flow in tumor-supplying arteries rapidly controlling hemoptysis while the 
loaded chemotherapeutic drugs can kill the tumor cells. Drug-loaded microspheres directly embolize tumor-supplying 

Figure 5 The latest CT examination.
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arteries to block or reduce main blood supply to tumors causing short-term ischemia and hypoxic necrosis of tumor cells 
while slowing down erosion of chemotherapy drugs by blood flow. This promotes long-term maintenance of high drug 
concentrations within tumors while reducing systemic drug concentration levels along with related adverse effects thus 
further improving therapeutic efficacy. At present, the drug-eluting microspheres used in clinical practice are mainly DC/ 
LC Beads, HepaSphere, CalliSpheres, Tandem, etc. Their particle size and biological characteristics are not exactly the 
same, and the drug-loading mechanism includes adsorption, ion exchange, ionic bond, etc. More mature drug carriers 
include doxorubicin, pirarubicin, irinotecan, oxaliplatin, cisplatin, gemcitabine, etc. In clinical use of drug-eluting 
microspheres, appropriate drug loading should be selected in combination with lung cancer chemotherapy regimen.13 

Studies have found that DEB-BACE is superior to BACE in ORR, disease control rate (DCR), PFS and overall survival 
(OS) in the treatment of advanced non-small cell lung cancer, and has good safety and efficacy.14 Our study demonstrated 
that DEB-BACE is safe and feasible for patients with advanced NSCLC complicated with hemoptysis and can provide 
a clinical practice basis for treatment of such patients. Postoperative hemoptysis was significantly relieved in our patient 
due to embolization of feeding bronchial arteries and control of tumor growth. We administered epirubicin to our patient 
because it is a broad-spectrum anticancer drug effective against breast cancer, lymphoma, lung cancer among other 
tumors; it also serves as a candidate drug for treating lung cancer. Importantly, epirubicin achieves higher therapeutic 
drug concentrations when loaded into microspheres compared to other antitumor drugs. Moreover, epirubicin’s red color 
allows observation of bead loading degree.

In the context of neoadjuvant therapy, immunotherapy for NSCLC has made new progress. In clinical studies, 
immunotherapy combined with neoadjuvant chemotherapy has been found to have benefits over traditional treatment.15 

In some cases, cancer vaccines are an important part of cancer immunotherapy.16 Phase III clinical studies in Chinese 
patients showed that immunotherapy combined with neoadjuvant chemotherapy significantly improved pCR and MPR 
rates and prolonged EFS and OS benefits compared with neoadjuvant chemotherapy.17,18 The current treatment plan 
typically involves two to four cycles of neoadjuvant immunotherapy, with the majority of patients successfully under-
going surgery. Only a small number of patients experience delays or cancellations in surgery due to immune-related 
adverse reactions. Adverse reactions to immunotherapy are also a concern, as severe treatment toxicity may lead to 
postponed or missed surgical opportunities.19 All patients who received immunotherapy combined with chemotherapy in 
the NADIM study8 underwent timely surgeries without early withdrawal from the study due to disease progression or 
toxicity. On the other hand, in the NEOSTAR study, treatment-related side effects resulted in surgical delays for 22% of 
patients by an average of 42 days. Some studies have reported cases where patients had to discontinue immunotherapy 
due to Grade-IV immune-related pneumonia and others experienced disease progression after treatment or lost their 
opportunity for surgery.20 Therefore, careful patient selection is crucial when considering neoadjuvant immunotherapy as 
it may lead to surgical delays or loss of opportunities. In our case, the patient underwent surgery after just one cycle of 
DEB-BACE combined with immunotherapy because he strongly desired it. Re-examination on contrast-enhanced CT 
revealed that most of the tumor was necrotic, with minimal peripheral ring enhancement and a large cancerous necrotic 
cavity showing thicker pulmonary artery passing through its wall, posing a potential risk of fatal pulmonary hemorrhage 
(FPH). As a result, early surgery was performed.

Although DEB-BACE is a novel form of interventional therapy for lung cancer, it is important to pay attention to the 
incidence of complications during surgery. The first issue to consider is ectopic embolism, which can lead to complica-
tions such as spinal cord infarction21 and cerebral infarction.22 With the application of microcatheter super-selective 
bronchial artery technique, non-target blood vessels such as spinal artery and esophageal terminal branch can be 
effectively avoided. This also provides greater flexibility in selecting inner diameter of embolization material. In our 
patient group undergoing BACE using microcatheter super-selection technology at proximal end of tumor with 300–500- 
μm diameter microspheres was used. The entire DEB-BACE process was conducted under close fluoroscopic observation 
strictly following key recommendations for drug-loaded microsphere embolization technology resulting in no occurrence 
of serious complications such as ectopic embolization. The primary postoperative adverse reactions included chest pain 
and fever, which may be attributed to tumor swelling and necrosis following embolization. Furthermore, due to the loss 
of nutrient arteries after DEB-BACE, rapid and severe tumor necrosis occurs, leading to the formation of large cavities 
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and an increased risk of FPH. Erkan et al23 also identified tumor cavitation as the sole independent factor associated with 
a heightened risk of FPH.

Conclusion
Our case highlights the importance of utilizing DEB-BACE as a specialized chemotherapy delivery route in combination 
with immunotherapy or targeted therapy for the treatment of resectable early-stage NSCLC. This approach offers an 
effective means of preoperative neoadjuvant therapy. However, due to the limited number of cases treated in this manner, 
as well as the restricted treatment experience and some academic disagreements, further evaluation and an increase in 
clinical cases are necessary. Nevertheless, based on the literature review and individual clinical application, it appears 
that DEB-BACE combined with targeted immunotherapy can effectively downstage tumors at a rapid pace. This allows 
patients to undergo surgery early, which is particularly crucial for those at risk of FPH. Therefore, there is a strong 
indication for advocating and applying this approach clinically.
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