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Angiosarcomas are sporadic vascular neoplasms among the most aggressive subtypes of soft tissue sarcomas. In addition, vast and multiple recurrent superficial scalp and facial angiosarcomas are very complex and extremely difficult to manage. Their occurrence brings about significant social and emotional distress to affected individuals. To date, no specific therapeutic strategy has been the most effective and reliable. Herein, we report a highly unique case of a geriatric male patient with recurrent scalp and facial angiosarcoma successfully treated by a chemotherapy-free regimen consisting of photodynamic therapy (PDT), immunotherapy, and target therapy. Notably, PDT provided promising remarkable auspicious outcomes and proved to be a better therapeutic option for refractory malignant angiosarcomas.
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Highlights

	Angiosarcomas are sporadic vascular neoplasms among the most aggressive subtypes of soft tissue sarcomas affecting the geriatric population.

	In addition, vast and multiple recurrent superficial scalp and facial angiosarcomas are very complex and extremely difficult to manage.

	A chemotherapy-free regimen combined with photodynamic therapy (PDT), immunotherapy, and target therapy has proven to be a better therapeutic strategy for managing facial aggressive angiosarcomas.

	Only a single case was treated and resulted in auspicious outcomes.






1 Introduction

Angiosarcomas (AS), also known as “malignant angioendothelioma”, are extremely rare, clinically aggressive tumors with limited treatment options with some dismal, thorny prognosis (1). AS contributes to approximately less than 2% of all soft tissue sarcomas in the human population and is commonly found in the geriatric population (2). AS is an infiltrative tumor with a high local recurrence rate and readily metastasizes (1). The etiology of AS is still unknown. What is known so far is that AS can arise from almost any body part, with cutaneous angiosarcomas (CAS) being the most common. In addition, CAS of head and neck lesions accounts for approximately 60% of AS cases (3). Some case reports and related studies have shown that CAS of the head and neck is a complex disease to manage and control, with a 5-year survival rate ranging from 10 to 54% (4–6).

There is no consensus amongst clinicians and dermatologists as far as its treatment options are concerned. However, there is vivid evidence that surgery and chemotherapy are the most effective treatment modalities in the management of AS (7). Surgical resection is guaranteed to be an essential component of the treatment strategy for AS whenever possible. Adjuvant radiation therapy after maximal surgical resection is commonly administered to improve local control. Nonetheless, CAS of the head and neck region may involve the skin extensively with multifocal lesions, making it difficult to acquire a wide negative margin despite the attempt for radical resection. The rate of local recurrence after surgery alone for AS escalates to 75% (8). Chemotherapeutic agents with activity against AS mainly include anthracyclines and taxanes. However, the role of adjuvant chemotherapy is not well defined. No prospective randomized studies have been conducted to provide treatment guidelines. Despite the availability of multimodal treatment, the recurrence remains high even for localized tumors (9).

Recently, photodynamic therapy (PDT) has been considered a more profitable, beneficial, and effective therapeutic strategy for various cancers (10, 11), but very few reports regarding its management in AS. In regard to the PDT strategy and process, irradiated tumors with specific wavelengths can activate photosensitizers that selectively aggregate in tumor tissues and trigger photochemical reactions. Furthermore, PDT oxidizes intracellular molecules such as proteins and lipids in tumor cells by generating active, reactive oxygen species (ROS), which leads to the damage, destruction, and apoptosis of tumor cells. In addition, some studies (10, 11) from our research group have found some synergy between target therapy and immunotherapy after PDT in patients with malignant tumors.

Regarding the management of scalp and facial AS, no similar studies, clinical work, or searched literature have ever reported a novel chemotherapy-free regimen combined with photodynamic therapy, target therapy, and immunotherapy. Herein, we report a 73-year-old male patient with a huge recurrent malignant scalp and facial angiosarcoma who underwent surgical resection and different types of chemotherapy at other medical institutions but developed persistent disease recurrence and progression. However, after utilizing photodynamic therapy, immunotherapy, and target therapy in our health center, the patient achieved a complete response (CR) in three months and had no signs of recurrence after one year of follow-up.




2 Case report



2.1 Chief complaints

A 73-year-old male patient presented to the authors’ health center, complaining of multiple bulging-type swellings on the forehead and behind the ears on both sides of the head, with surface ulceration and bloody fluid exudation for more than nine months post-surgery after having been confirmed with a clinical diagnosis of angiosarcoma.




2.2 History of presenting illness

This male client was diagnosed with scalp and facial angiosarcoma at Xijing Hospital ten months before admission. He underwent “angiosarcoma resection” and “free flap repair”. His surgical specimen’s volume measured 13×12×2cm3, with irregular borders and a grey-red resurface with hair attachment. Pathological findings (Figure 1A) revealed an angiosarcoma with CD31 (+), CD34 (+), D2-40 (+), ERG (+), Fli-1 (+), FosB (+), Glut-1 (+), Ki-67 (20%), SMA (-), AE1/AE3 (-).




Figure 1 | (A) Scalp hemangiosarcoma specimen (4×, by K-Viewer), post-operative pathological findings Hematoxylin and eosin (HE) staining and Immunohistochemical staining of CD31(+), ERG (+), D2-40(+), Ki-67 (20%). (B) Detection of peripheral blood immunological evaluation by a flow cytometric technique.



He was then discharged after very good signs of wound healing and union. Postoperatively, he declined radiotherapy and underwent nine cycles of chemotherapy at Gansu Provincial People’s Hospital three months later. Firstly, he was initialized on two cycles of a dual combination chemotherapeutic regimen comprising pirarubicin (60mg, iv, d1) and ifosfamide (2.5mg, iv, d1 to d5). Then the chemotherapeutic agents were switched to paclitaxel (275mg, iv, d1) for one cycle and albumin-bound paclitaxel (450mg, iv, d1) for three cycles because of the worsening disease condition. Notably, the patient also underwent “transnasopharyngeal radioactive particle implantation” while on chemotherapeutic regimens. After that, he continued two cycles of albumin-bound paclitaxel (450mg, iv, d1). However, there was no significant improvement. Finally, the patient underwent one cycle of gemcitabine (1.4g, iv, d1; 1.2g, iv, d5) instead of albumin-bound paclitaxel. Unfortunately, all nine cycles of chemotherapeutic regimens and radioactive particle implantation resulted in an extremely worse progressive disease (PD). During chemotherapeutic drug administration, he also developed generalized itching and numbness of the feet and soles, which led to some difficulties in ambulation. With the signs above, he discontinued and terminated treatment resulting in him being discharged from the hospital.




2.3 Physical examination

On physical examination multiple bulging type swellings on his forehead and behind the ears on both lateral sides of the head, a huge one measuring approximately 10×3×3cm3, with surface ulceration and bloody fluid exudation were noted. Nonetheless, no abnormalities were observed and detected on the examination of the chest, abdomen, and both upper and lower extremities.




2.4 Laboratory test findings

According to some laboratory test findings, the patient’s abnormal results were as follows (Table 1): RBC 3.94×1012/L (4.30-5.80×1012/L), PLT 111×109/L (125-350×109/L), Glu 6.96mmol/L (3.90-6.10mmol/L), CREA 51.9umol/L (57.0-111.0umol/L), LDH 311U/L (100-300U/L), TSH 4.808uIU/ml (0.380-4.340uIU/ml). Myocardial enzyme test findings were normal, and some test results of tumor markers: AFP, CEA, CA125, CA72-4, CA199, NSE, CY211, and SCC showed no significant abnormalities.


Table 1 | Peripheral blood testing results.



In addition, we performed some peripheral blood tests to evaluate the immunological functions (Table 1). Flow cytometry showed a decrease in proportion of LYMPH, CD19+, CD3+CD4+, CD4+CD45RA+, PD1+; a decrease in the amount of CD3+, CD19+, CD3+CD4+, CD4+CD45RA+, CD4+CD45RO+ cells (Table 2); an increase in the proportion of NEUT, and CD8+CD45RA (Figure 1B). The above just mentioned results implied that the patient’s immune function had been severely compromised and suppressed. In addition, immune checkpoint expressions were evaluated and are illustrated in (Table 3) The negative CTLA4+CD8 cells and positive LAG3+CD8, TIM3+CD8, PD-1+CD8, CD-CD19-CD14+CD16-HLA-DR cells were confirmed by a flow cytometric technique (Figure 2).




Figure 2 | (A-D) Negative CTLA4+CD8 cells and positive LAG3+CD8, TIM3+CD8, PD-1+CD8, CD-CD19-CD14+CD16-HLA-DR cells were confirmed by a flow cytometric technique.




Table 2 | Detection of peripheral blood immunological findings.




Table 3 | Immune checkpoint expression outcomes.






2.5 Imaging examination studies

An enhanced CT examination revealed these findings and 3D schematic images are in (Figure 3): 1. bilateral periorbital, bilateral frontal, left parietal, right temporal, and left mandibular paracortical subcutaneous soft tissue lesions, considered malignant lesions, consistent with the manifestation of scalp angiosarcoma; 2. postoperative manifestation of bilateral frontal and right temporal subcutaneous surgery, right frontal, parietal subcutaneous soft tissue swelling, right submandibular multiple enlarged lymph nodes; 3. right frontal bone, right parietal bone discontinuity, left occipital bone local depression, a right temporal arachnoid cyst.




Figure 3 | (A–L) CT scan images and 3D reconstruction printing of the patient before and after PDT treatment: (A–C) CT scan presented bilateral periorbital, bilateral frontal, left parietal, right temporal, and left mandibular paracortical subcutaneous soft tissue lesions of the patient after the first time PDT treatment; (D–F) CT scan showed some obvious and significant decrease in size of the recurrent malignant facial lesions before the second time PDT treatment. (G–I) 3D imaging of the patient’s tumor site before treatment, and (J–L) post-treatment. (G, J) the positive view. (H, K) the right view. (I, L) the left view.






2.6 Final diagnosis

The 73-year-old geriatric patient was diagnosed as having recurrent scalp and facial angiosarcoma with a KPS score of 60, an NRS score of 2, and an ECOG score of 1. The patient’s tumor stage was assessed as T4N2M1 according to the American Joint Committee on Cancer (AJCC), 2016.




2.7 The entire treatment process

After some in-depth discussions with the Multi-Disciplinary Team (MDT) members, it was decided that he be treated with a novel chemotherapy-free treatment regimen that comprised; PDT, target therapy, and immunotherapy (a trio therapeutic combination).

Ten days after admission, the patient received the first session of PDT at the author’s health center. Firstly, the patient was admitted into a non-light (dark cubicle, sideward) since PDT is a photophobic treatment procedure, wore light protective medical attire(clothing) and underwent a skin photosensitizer test in preparation for the PDT irradiation procedure for the first time, in which he tested negative. He was then intravenously injected with a photosensitizer, hematoporphyrin (Milelonge Biopharmaceutical Co., Ltd., China) of which its content was not fully examined at a dosage of 3mg/kg, 48 hours prior to his first irradiation PDT session. Notably, this agent (hematoporphyrin) commonly contains impurities including protoporphyrin and an analog where only one -C=C- group is present’.

Secondly, light irradiation of 633-nm at 1000 mW/cm2 via a laser therapeutic apparatus (PDT 630II laser photodynamic therapy instrument, XINGDA, China) at a total energy of 3600J was conducted 1cm away from the facial lesions for 60 minutes per every photodynamic therapeutic session he underwent. Collectively, for the entire PDT irradiation sessions we used 6cm laser fibers (XINGDA, China). The entire treatment process went on smoothly for four consecutive days, and the patient had no significant discomforts or abnormalities detected. Post-PDT, the patient was protected strictly from light and luminous sources for a month to prevent him from photoallergic adverse side effects. He could gain access to normal light a month later through some gradual light adaptive processes after a photo desensitization test was confirmed negative. Furthermore, 52 days after the first cycle of PDT, he was readmitted for a second session.

On the contrary, immunotherapy and target therapy were synchronized during the PDT irradiation sessions. He took immunotherapy, which was the administration of Tislelizumab (BeiGene Ltd., China), 200 mg, in a period of 21 days, and three cycles in total. Meanwhile, the patient was also on oral (PO) target therapy, Anlotinib tablets (Chia Tai Tianqing Pharmaceutical Co., Ltd., China), 12 mg daily for two weeks and had a week break in between, in also a period of 21 days, and three cycles in total.

Presently the patient is on oral (PO) Anlotinib for maintenance therapy.




2.8 Outcomes and follow-up results

We also performed a 3D reconstruction printing technique for this patient for a more vivid tumor/lesion visualization before and after the patient’s treatment regimen, and the results showed that the patient’s tumor had a volume of 100.67 cm3 before and 27.45 cm3–49 days post the first treatment circle of PDT. Meanwhile, the patient’s massive tumor with severe bleeding (Figure 4A) from the lesion site gradually subsided (Figures 4B–E), and the wounds healed remarkably (Figures 4F, G). Combined with the patient’s enhanced CT and 3D reconstruction printing results (Figure 3), the patient’s treatment effect was regarded as partial response (PR) according to Response to Solid Tumors (RECIST) 1.1. By the end of the second session of PDT irradiation, wounds(lesions) gradually healed, and only some scar tissues were observed. Collectively, the patient’s treatment efficacy and remarkable outcomes were noted and regarded as complete resolution (CR) when evaluated by the naked eye.




Figure 4 | (A-G) The entire multiple recurrent angiosarcoma lesion morphological and appearance changes before and after PDT irradiation laser treatment. (A) the appearance of the tumor the first time on admission before PDT irradiation, (B-E) second visit just after having undergone PDT treatment, day 22, almost diminishing, (F, G) tumor appearance on day 44, last PDT irradiation, only scarring observed, tumor completely diminished and healed.



Post-PDT irradiation sessions, combined with target therapy and immunotherapy, the patient assuredly had a tremendously good general condition and no significant adverse effects and abnormalities. Moreover, no significant abnormalities were detected after several tests in the patient’s blood glucose, liver and kidney function, thyroid function, cardiac function, and coagulation function (Table 1), which verified that the patient’s treatment process was safe and effective.

The patient has been followed up for more than one year with no abnormalities detected and remarkable auspicious outcomes.





3 Discussion

Angiosarcoma (AS) is an infiltrative tumor with a high local recurrence rate and readily metastasizes. Some studies have reported the metastatic rate of scalp and facial angiosarcomas at presentation to vary from 16 to 44%, and the overall survival (OS) rate ranging from 6 to 16 months (12). Despite the proliferation of studies regarding AS, the comprehensive treatment of AS remains a clinical challenge, especially for refractory and recurrent cases.

To date, only radical surgery performed at an earlier stage with negative margins can offer preferable prognostic outcomes in managing angiosarcomas (13). Moreover, regarding anatomical structures and the metastatic nature of angiosarcomas, most patients with angiosarcomas of the head and neck are not candidates for surgical resection. In addition, due to the difficulty in achieving a negative surgical margin, even after an extensive surgical approach, the rate of local recurrence and distant metastasis remains high (14). In regard to our case report, the patient underwent “angiosarcoma resection” and “free flap repair” from previous health centers. Notably, postoperative pathology results showed that tumor tissues were visible in the basal cut edge, which meant that he was likely to have a high recurrence and metastatic rate.

Theoretically, radical surgery followed by adjuvant radiotherapy has been considered a preferred current treatment modality. Some studies have demonstrated that patients who receive post-surgical radiotherapy have significantly improved survival rates compared to patients who receive surgery and radiotherapy alone (15). Conventional cytotoxic chemotherapy has been frequently used in treating inoperable and metastatic tumors. While there remain some controversies about systemic chemotherapy for angiosarcoma management, the general theory has been in agreement with the fact that adjuvant chemotherapy results in limited benefits to patients after surgery or radiotherapy. Collectively, primary chemotherapeutic agents included taxanes, doxorubicin, liposome doxorubicin, and ifosfamide. Paclitaxel has often been used in the first- or second-line treatment for angiosarcoma metastatic disease. A study (16) by R J Young et al. found that in 108 locally advanced and metastatic angiosarcoma patients, 25% of angiosarcoma patients had a complete or partial response under first-line anthracycline-based chemotherapy. In this case, the patient’s surgical procedure did not result in him undergoing radical resection, leading to a rapid disease recurrence because of the ineffective outcomes of chemotherapeutic drug administration. Of note, he received pirarubicin chemotherapy with poor results, and the ailment (angiosarcoma) continued to worsen after switching to gemcitabine.

In recent years, vascular endothelial growth factor (VEGF) and platelet-derived growth factor (PDGF) and their receptors have been the most significant angiogenic factors, the overexpression of which has been found in different subtypes of sarcomas, including angiosarcoma. Tyrosine kinase inhibitors (TKI) have been implemented in target therapy for managing angiosarcomas by inhibiting the VEGF/VEGFR signaling pathway. Furthermore, AS is derived and originates from vascular endothelial cells, and it has been reported that VEGF protein and VEGFR are overexpressed in 80% of all AS cases (17). On the contrary, Anlotinib is a novel small molecule, a multi-target tyrosine kinase inhibitor that effectively inhibits VEGFR, PDGFR, FGFR, c-Kit, and other kinases, and has anti-tumor angiogenic effects. Additionally, Ren B et al. reported a case of a 99-year-old patient with head and facial angiosarcoma who achieved partial remission after oral administration of Anlotinib (18). Contrarily, Weiran Xu et al. reported a case in which teraplizumab combined with anlotinib achieved PR outcomes in a 57-year-old patient with primary splenic hemangiosarcoma (19). Therefore, in this case, we used anlotinib as a target drug of choice.

Recently, it has been demonstrated that programmed death 1 (PD-1) and its receptors, including ligand-1 (PD-L1) and ligand-2 (PD-L2) are thought to be other effective therapeutic targets for malignant tumors. A certain study found that PD-1 and PD- L1 expression in 105 patients with multiple subtypes of sarcoma and found that intratumoral infiltration is PD-1 positive lymphocytes in 65% of cases and PD- L1 tumor expression in 58% of the cases (20). Furthermore, Vinod Ravi et al. collected data from 25 patients with angiosarcoma treated with pembrolizumab (a monoclonal antibody that binds to the PD-1 receptor) at MD Anderson Cancer Center and showed that the objective response rate was 18%, whereas the disease control rate was 59% (21). On the contrary, Simran Sindhu et al. reported a case of a 63-year-old patient with nasal angiosarcoma who developed liver metastases after surgery and chemotherapeutic administration. After 13 cycles of pembrolizumab treatment, the liver metastases were resolved (22). However, in this case, LAG3+CD8, TIM3+CD8, PD-1+CD8, CD-CD19-CD14+CD16-HLA-DR cells in peripheral blood were confirmed as positive by a flow cytometric technique, especially the positive PD-1+CD8, which further demonstrated that this patient potentially could have many benefits from immunotherapy.

The oldest literature search (23) on PDT for angiosarcoma dates back to 1978, when A Shiryaev et al. used hematoporphyrin as a photo synthesizer to achieve partial remission in patients with hemangiosarcoma under a red-light instrument. Patricia Soo-Ping Thong et al. (24) also reported a case of a 64-year-old Chinese male patient with a histologically proven multifocal angiosarcoma of the head and neck. When utilizing radiotherapy, followed by PDT, the patient’s distal arm metastatic tumor healed tremendously.

Presently, advantages and merits of PDT include (1) high selectivity, low traumatic outcomes, high applicability, repeatable treatment, no drug resistance, elimination of microscopic lesions, and preservation of vital organ function; (2) causation of a series of intracellular molecular signaling pathway changes and finally induction resulting in apoptosis, cytoplasmic lysis, organelle failure, and cell membrane rupture; (3) destruction of tumor-associated blood vessels, leading to tumor death due to hypoxia or nutrient deprivation; (4) derivation of a solid local immune response, promotion of a variety of proteasomes, peroxisomes, vasoactive substances, free radicals, coagulation cascade factors; (5) synergism with targeted therapies and immunotherapies (Figure 5).




Figure 5 | A schematic diagram of the synergistic effect of PDT, targeted therapy, and immunotherapy. Red arrows: under laser irradiation of PDT, O2 in the tumor microenvironment is converted to 1O2, generating several numbers of ROS to directly kill tumor cells. Then, neutrophils, macrophages, and dendritic cells are recruited into some numbers to surround the tumor cells, which undergo necrosis, apoptosis, and cell proptosis. Green arrows: The dead cell fragments and associated antigens, DAMPS, stimulate the DCs again, causing activation and dramatic proliferation of T-cells. A large infiltration of CD8+ T-cells and CD4+ T-cells then appears in the tumor tissue. Meanwhile, PDT causes T-cell infiltration. Based on the above, PD-1 inhibitors can better kill tumor cells. Blue arrows: ROS induced by PDT can destroy tumor endothelial tissue, and in combination with targeted therapeutic drugs, will cause massive death of tumor tissue endothelial cells, leading to hypoxic necrosis of tumor microvessels. In summary, the combination of PDT target therapy, and immunotherapy appears to be a very good synergy to achieve a better killing effect on tumor cells.



Since the patient had already undergone anthracycline and taxane chemotherapy after surgery but yielded poor disheartening results and the aforementioned characteristics of angiosarcoma and new treatment modality, in our case, we finally selected and opted for target therapy, immunotherapy, and PDT in managing him.

Why does this patient benefit from PDT in combination with target therapy and immunotherapy? This must be figured out, the potential interaction of PDT, target therapy, and immunotherapy.

Gomer et al. (25) demonstrated that elevated expression of molecules such as VEGF, MMP, and COX-2 after PDT irradiation induces tumor neovascularization and regulates the tumor microenvironment. Therefore, PDT leads to the exposure of target molecules that promote tumor growth through the direct killing effect of tumor cells and the damage of vascular endothelial cells. Moreover, the application of target molecule inhibitors during this time can effectively slow down tumor progression. In tumors, and damaged endothelial cells, PDT causes a rapid and massive release of pro-inflammatory mediators and cytokines to help kill tumor cells, which means that PDT has some synergistic effects with chemotherapy and target therapy, reducing chemotherapeutic resistance to a certain extent. Reactive Oxygen Species (ROS) generated by PDT can cause platelet aggregation and vascular obstruction causing persistent tumor tissue hypoxic death, enhancing the effect of targeted therapy (26).

Although immunotherapy is considered a significant nemesis for multiple cancers, the response rate of immunotherapy only ranges from 10 to 40% (21). PDT can induce immunogenic cell death (ICD) (27) and strengthen the body’s innate and adaptive immunity by activating damage-associated molecular patterns (DAMPs). This process coincides and clashes with immunotherapy. It has been suggested that PDT can induce immunogenic enhancement of tumor T-cell infiltration and it is an effective immunogenic therapy that can sensitize tumors to immunotherapy and improve the tumor treatment efficacy. Collectively, some studies have revealed that a combination of immunotherapy with PDT significantly increases the response rate of tumors to immunotherapy.




4 Summary and conclusions

In summary, this case illustrated that PDT is associated with some significant clinical benefits for geriatric patients with recurrent scalp and facial angiosarcomas in combination with immunotherapeutic and targeted therapeutic agents. Most importantly, PDT is a promising therapeutic option for managing stubborn and aggressive solid malignant lesions even at an advanced late stage. Nonetheless, PDT irradiation therapy’s efficacy and safety are still to be elucidated, particularly if more cases such as ours could be enrolled in some large-scale clinical trials soon. However, there are some drawbacks and limitations to this work. (1) Due to the patient’s refusal and being uncooperative at some point in time during the treatment process, we lacked PD-L1 expression levels in tumor tissues, although we likewise found evidence in the peripheral blood that the patient could benefit from PD-1 inhibitors; (2) We did not detect changes in immune function in the peripheral blood after PDT combined with targeted therapy and immunotherapy.





Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found below: none.





Ethics statement

The studies involving humans were approved by Lanzhou University Second hospital ethics committee. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin. Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article.





Author contributions

HC: Conceptualization, Funding acquisition, Supervision, Writing – original draft, Writing – review & editing. EM: Writing – original draft, Writing – review & editing. ZF: Software, Writing – original draft. FZ: Writing – original draft, Writing – review & editing. LH: Writing – original draft, Writing – review & editing. BG: Data curation, Writing – review & editing. LX: Data curation, Writing – review & editing. HL: Data curation, Writing – review & editing. CW: Data curation, Writing – review & editing. YY: Data curation, Writing – review & editing. BX: Data curation, Writing – review & editing. JW: Data curation, Writing – review & editing. ZY: Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study is supported by National Natural Science Foundation of China (No. 82160129); Key Talents Project of Gansu Province (No. 2019RCXM020); Key Project of Science and Technology in Gansu Province(19ZD2WA001); Science and Technology Project of Chengguan District of Lanzhou City (2020SHFZ0039); Science and technology project of Chengguan District of Lanzhou City (2020JSCX0073); Key Project of Science and Technology in Gansu province (No. 22ZD6FA054); General Project of Gansu Province Joint Research Fund (24JRRA929); Cuiying Scientific and Technological Innovation Program of Lanzhou University Second Hospital (No. CY2023-ZD-01); Gansu Province Innovation Driven Assistance Project (No. GXH20230817-14); Medical Innovation and Development Project of Lanzhou University (No. lzuyxcx-2022-160); Medical Innovation and Development Project of Lanzhou University (No. lzuyxcx-2022-45); The Gansu Province Postgraduate Innovation Star Program (No. 2025CXZX-115).




Acknowledgments

We would like to convey our sincere deep-felt gratitude to the geriatric patient for consenting and for the permission granted to publish this work. Also, we would like to acknowledge HC and ZF, the surgical oncology department team of Lanzhou University Second Hospital, and the MDT members for the discussions, verifications, and approval of our work plan for this patient.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





References

1. Chan, JY, Lim, JQ, Yeong, J, Ravi, V, Guan, P, Boot, A, et al. Multiomic analysis and immunoprofiling reveal distinct subtypes of human angiosarcoma. J Clin Invest. (2020) 130:5833–46. doi: 10.1172/jci139080

2. Antonescu, C. Malignant vascular tumors–an update. Mod Pathol. (2014) 27 Suppl 1:S30–8. doi: 10.1038/modpathol.2013.176

3. Patel, SH, Hayden, RE, Hinni, ML, Wong, WW, Foote, RL, Milani, S, et al. Angiosarcoma of the scalp and face: the Mayo Clinic experience. JAMA Otolaryngol Head Neck Surg. (2015) 141:335–40. doi: 10.1001/jamaoto.2014.3584

4. Pawlik, TM, Paulino, AF, McGinn, CJ, Baker, LH, Cohen, DS, Morris, JS, et al. Cutaneous angiosarcoma of the scalp: a multidisciplinary approach. Cancer. (2003) 98:1716–26. doi: 10.1002/cncr.11667

5. Guadagnolo, BA, Zagars, GK, Araujo, D, Ravi, V, Shellenberger, TD, and Sturgis, EM. Outcomes after definitive treatment for cutaneous angiosarcoma of the face and scalp. Head Neck. (2011) 33:661–7. doi: 10.1002/hed.21513

6. Dettenborn, T, Wermker, K, Schulze, HJ, Klein, M, Schwipper, V, and Hallermann, C. Prognostic features in angiosarcoma of the head and neck: a retrospective monocenter study. J Craniomaxillofac Surg. (2014) 42:1623–8. doi: 10.1016/j.jcms.2014.05.002

7. Young, RJ, Brown, NJ, Reed, MW, Hughes, D, and Woll, PJ. Angiosarcoma. Lancet Oncol. (2010) 11:983–91. doi: 10.1016/s1470-2045(10)70023-1

8. Oashi, K, Namikawa, K, Tsutsumida, A, Takahashi, A, Itami, J, Igaki, H, et al. Surgery with curative intent is associated with prolonged survival in patients with cutaneous angiosarcoma of the scalp and face -a retrospective study of 38 untreated cases in the Japanese population. Eur J Surg Oncol. (2018) 44:823–9. doi: 10.1016/j.ejso.2018.02.246

9. Florou, V, and Wilky, BA. Current management of angiosarcoma: recent advances and lessons from the past. Curr Treat Options Oncol. (2021) 22:61. doi: 10.1007/s11864-021-00858-9

10. Wang, XY, Maswikiti, EP, Zhu, JY, Ma, YL, Zheng, P, Yu, Y, et al. Photodynamic therapy combined with immunotherapy for an advanced esophageal cancer with an obstruction post metal stent implantation: A case report and literature review. Photodiagn Photodyn Ther. (2022) 37:102671. doi: 10.1016/j.pdpdt.2021.102671

11. Ma, CH, Ma, HH, Deng, XB, Yu, R, Song, KW, Wei, KK, et al. Photodynamic therapy in combination with chemotherapy, targeted, and immunotherapy as a successful therapeutic approach for advanced gastric adenocarcinoma: A case report and literature review. Photobiomodul Photomed Laser Surg. (2022) 40:308–14. doi: 10.1089/photob.2021.0167

12. Buehler, D, Rice, SR, Moody, JS, Moody, JS, Rush, P, Hafez, GR, et al. Angiosarcoma outcomes and prognostic factors: a 25-year single institution experience. Am J Clin Oncol. (2014) 37:473–9. doi: 10.1097/COC.0b013e31827e4e7b

13. Li, GZ, Fairweather, M, Wang, J, Orgill, DP, Bertagnolli, MM, and Raut, CP. Cutaneous radiation-associated breast angiosarcoma: radicality of surgery impacts survival. Ann Surg. (2017) 265:814–20. doi: 10.1097/sla.0000000000001753

14. Liu, S, Ren, B, Gao, H, Liao, S, Zhai, Y-X, Li, S, et al. Over-expression of BAG-1 in head and neck squamous cell carcinomas (HNSCC) is associated with cisplatin-resistance. J Transl Med. (2017) 15(1):189.

15. Ogawa, K, Takahashi, K, Asato, Y, Yamamoto, Y, Taira, K, Matori, S, et al. Treatment and prognosis of angiosarcoma of the scalp and face: a retrospective analysis of 48 patients. Br J Radiol. (2012) 85:e1127–33. doi: 10.1259/bjr/31655219

16. Young, RJ, Natukunda, A, Litière, S, Woll, PJ, Wardelmann, E, and van der Graaf, WT. First-line anthracycline-based chemotherapy for angiosarcoma and other soft tissue sarcoma subtypes: pooled analysis of eleven European Organisation for Research and Treatment of Cancer Soft Tissue and Bone Sarcoma Group trials. Eur J Cancer. (2014) 50:3178–86. doi: 10.1016/j.ejca.2014.10.004

17. Young, RJ, and Woll, PJ. Anti-angiogenic therapies for the treatment of angiosarcoma: a clinical update. Memo. (2017) 10:190–3. doi: 10.1007/s12254-017-0365-x

18. Ren, B, Wang, W, Tan, J, Yuan, B, Chen, G, Mo, X, et al. Efficacy of anlotinib for the treatment of angiosarcoma of the face and neck: A case report. Front Oncol. (2021) 11:596732. doi: 10.3389/fonc.2021.596732

19. Xu, W, Wang, K, Gu, W, Nie, X, Zhang, H, Tang, C, et al. Case report: complete remission with anti-PD-1 and anti-VEGF combined therapy of a patient with metastatic primary splenic angiosarcoma. Front Oncol. (2022) 12:809068. doi: 10.3389/fonc.2022.809068

20. Kim, JR, Moon, YJ, Kwon, KS, Bae, JS, Wagle, S, Kim, KM, et al. Tumor infiltrating PD1-positive lymphocytes and the expression of PD-L1 predict poor prognosis of soft tissue sarcomas. PloS One. (2013) 8:e82870. doi: 10.1371/journal.pone.0082870

21. Ravi, V, Subramaniam, A, Zheng, J, Amini, B, Trinh, VA, Joseph, J, et al. Clinical activity of checkpoint inhibitors in angiosarcoma: A retrospective cohort study. Cancer. (2022) 128:3383–91. doi: 10.1002/cncr.34370

22. Sindhu, S, Gimber, LH, Cranmer, L, McBride, A, and Kraft, AS. Angiosarcoma treated successfully with anti-PD-1 therapy - a case report. J Immunother Cancer. (2017) 5:58. doi: 10.1186/s40425-017-0263-0

23. Dougherty, TJ, Kaufman, JE, Goldfarb, A, Weishaupt, KR, Boyle, D, and Mittleman, A. Photoradiation therapy for the treatment of Malignant tumors. Cancer Res. (1978) 38:2628–35.

24. Thong, PS, Ong, KW, Goh, NS, Kho, KW, Manivasager, V, Bhuvaneswari, R, et al. Photodynamic-therapy-activated immune response against distant untreated tumours in recurrent angiosarcoma. Lancet Oncol. (2007) 8:950–2. doi: 10.1016/s1470-2045(07)70318-2

25. Gomer, CJ, Ferrario, A, Luna, M, Rucker, N, and Wong, S. Photodynamic therapy: combined modality approaches targeting the tumor microenvironment. Lasers Surg Med. (2006) 38:516–21. doi: 10.1002/lsm.20339

26. Agostinis, P, Berg, K, Cengel, KA, Foster, TH, Girotti, AW, Gollnick, SO, et al. Photodynamic therapy of cancer: an update. CA Cancer J Clin. (2011) 61:250–81. doi: 10.3322/caac.20114

27. Li, Z, Lai, X, Fu, S, Ren, L, Cai, H, Zhang, H, et al. Immunogenic cell death activates the tumor immune microenvironment to boost the immunotherapy efficiency. Adv Sci (Weinh). (2022) 9:e2201734. doi: 10.1002/advs.202201734




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Maswikiti, Feng, Yin, Zhang, He, Gu, Xiang, Li, Wang, Yu, Xu, Wang and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case Report: A novel chemotherapy-free regimen combined with photodynamic therapy, target therapy, and immunotherapy in a geriatric male with huge recurrent scalp and facial angiosarcoma: a report of an extremely rare case and literature review

      

        		

          Highlights

        



        		

          1 Introduction

        



        		

          2 Case report

        

          		

            2.1 Chief complaints

          



          		

            2.2 History of presenting illness

          



          		

            2.3 Physical examination

          



          		

            2.4 Laboratory test findings

          



          		

            2.5 Imaging examination studies

          



          		

            2.6 Final diagnosis

          



          		

            2.7 The entire treatment process

          



          		

            2.8 Outcomes and follow-up results

          



        



        



        		

          3 Discussion

        



        		

          4 Summary and conclusions

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu-16-1556493-g004.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Conten Numeric vall Tips Reference
WBC 6.62 1079/L 4.00--10.00
%NEUT 77.7 % 50.0--70.0
%LYMPH 14.1 % 20.0--40.0
%MONO 48 % 3--12
#NEUT 5.15 10A9/L. 2.00--7.00
#LYMPH 0.93 10A9/L. 0.80--4.00
#MONO 0.32 10A9/L. 0.12--12
CD3 66.5 % 50--84
CD19+ 31 % 5--18
CD3-CD56+ 148 % 7--40
CD3+CD56+ 4.5 % 3--8
CD3+CD4+ 26.8 % 27--51
CD3+CD8+ 37.0 % 15--44
CD3+CD4+/CD3+CD8+ 0.72 0.71--2.78
CD4+CD45RA+ 4.0 % 10--20
CD4+CD45RO 155 % 8--25
CD8+CD45RA 236 % 10--20
CD8+CD45RO 144 % 2--15
PD1+ 6.1 % 10--16
CD4+CD25+CD127- 4.9 % 2--10
CD3+ 618.45 ul 955--2860
CD19+ 28.83 ul 90--560
CD3-CD56+ 137.64 ul 150--1100
CD3+CD4+ 249.24 Jul 414--1123
CD3+CD8 344.10 Jul 238--874
CD4+CD45RA+ 37.20 Jul 154--485
CD4+CD45RO+ 144.15 /ul 298--683
CD8+CD45RA+ 219.48 /ul 152--395
CD8+CD45RO+ 133.92 Jul 85--261

1, high; 1, low.






OEBPS/Images/fimmu-16-1556493-g002.jpg
F21070086-PD1-TIM3 F21070096-PD1-TIM3 F21070096-PD1-TIM3

107 10
CD8 APC-4

107
cD4 FITO—A

0 102 107
CcD3 PerCP—A

B F21070096-PD1-PD1

F21070096-PD1-PD1

F21070096-PD1-PD1

CD34+PD1+

+ >

S &

N 10* o102 1p? 10”

CD3 PerCP-A CcD4 FITO—A cDs8 APO—A
C F21070096-TIGIT-TIGIT F21070096-TIGIT-TIGIT F21070096-TIGIT-TIGIT

<L < CD3+TIGIT
I~
3
L
(NP
=
1]
=

# 0 102 10° 10° 0 10° 107 10 10° 0102 107 0* 10°

=210 CcD3 PerCP-A -140 CD4 FITC-4 213 cD8 AF’O—A
D F21070096-DC-123 F21070096-DC-123 F21070096-DC-123
; LA-DR+CD123
{l[ <

g H_J CD80+CDE6+
0 o

o 0 e

O
g "
0 107 0* 10° 0102 10° 10° % 0 107 10°
308 LINT FITO—A 236 cD123 AF’O—A -762 CcD80 FPE- Cy?-.é.
F21070096-DC-11C F21070096-DC-11C

. LA-DR+CD11C+
<X
O
un]
]

0 107 0* 10° 0 102 107 10* 10°
=301 LIMN FITO—A -185 HLA-DR PerCP-4





OEBPS/Images/table3.jpg
@

ent Ratio of positive cells Number of positive cells Results Reference range

CTLA4+CD8 0.030% 3 Negative <10
LAG3+CD8 0.330% 33 Positive <10
TIM3+CD8 0.140% 14 Positive [ <10
PD-1+CD8 2.940% 294 Positive <20
CD-CD19-CD14+CD16-HLA-DR 73.8% / Positive <19.38%






OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-16-1556493-g005.jpg
T cell infiltration
®

L/ L 4 inflammatory cytokines
°

° [}
D 4 "6‘
“Cold” tumor macrophages v, @
3 . : /-‘ @
\ ' / *“! CDB}T cell CD4+ T cell
t \# L
hil “ ' \ 23
e DCs ( phagocytosis ) * T cell activation
\’ \* . / and proliferation
N —”
DCs ( phagocytosis ) DCs ( antigen presenting )

5

endothelial cells

- @

Target Therapy endothelial cell death

D 4 .
necrosis

apoptosis *"-’ pyroptosis '.. fragments of necrotic tumor cells ‘ antigen and DAMPs release





OEBPS/Images/fimmu-16-1556493-g003.jpg





OEBPS/Images/table1.jpg
Test Test Itel Day 1 Day 56
Blood routine WBC 638 3.70 4.89 8.06
NEUT# 475 2.06 276 6.25
RBC 394 378 4.69 394
HGB 134 122 147 126
PLT 111 138 157 102
Blood biochemistry ALT 10 9 13 20
AST 23 20 24 29
DBIL 0.1 15 0.1 12
IBIL 16.6 9.8 117 10
TBIL 16.7 113 118 10.2
TP 75.3 68.5 80.2 733
ALB 423 344 39.5 38.36
GLU 6.96 6.75 19.47 823
TRIG 1.65 149 2.96 157
TC 4.55 3.90 5.01 577
CRE 519 67.3 60.5 711
UA 418.0 345.0 327.0 358.9
Thyroid function T3 151 1.20 1.53 -
TSH 103.40 94.60 90.10 -
FT3 449 4.15 5.36 .
FT4 17.77 16.19 1571 =
TSH 4.808 9.972 14.579 -
Myocardial function CKMB 175 - - 1.85
hs-cTnT 11.98 - - 10.26
MYO 42.65 - - 24.86
BNP 54.0 - - 48
Coagulation function PT 10.6 112 10.6 10.3
PT-INR 0.96 1.02 0.96 0.94
APTT 330 324 327 306
Fib 385 351 372 398
TT 134 148 13.3 139
D-dimer 233 127 0.98 112

Blood routine test results: liver function, kidney function, heart function, thyroid function, and coagulation function tests in three treatment cycles.





OEBPS/Images/fimmu.2025.1556493_cover.jpg
& frontiers | Frontiers in Immunology

Case Report: A novel chemotherapy-free
regimen combined with photodynamic
therapy, target therapy, and immunotherapy
in a geriatric male with huge recurrent scalp
and facial angiosarcoma: a report of an
extremely rare case and literature review





OEBPS/Images/fimmu-16-1556493-g001.jpg
F21070096-3

F21070096-3 F21070096-3

2 2 0 10 gt 10f
10° 01 p3'PercpA M CD3 PerCP-A
F21070096-T F21070096-PD1 F21070096-PD1

010°

] .
COT9APCA’

F21070096-RORA

CD45R0 APC-A

a

0 10° 10*

2 a s
* codrmeh = CO8 PE-A
R Tedi N 5 i e ..'« A F21070096-RORA F21070006-73 F21070096-73
e, & : -

& s <«
kea ! b %' 3 g

o

- £

£ @ 2
X © a a
é (&) (&)

10%

0 o° 10* 'z a i 5. s
e c08 PE-A B3 percha  °

F21070096-73 F21070096-73

CD3+CD8+CD73+PD

PD1 PE-4






