

[image: image1]
Editorial: A review of canine soft tissue sarcomas: new insights in diagnostic and treatment measures












	
	EDITORIAL
published: 10 July 2024
doi: 10.3389/fvets.2024.1454513






[image: image2]

Editorial: A review of canine soft tissue sarcomas: new insights in diagnostic and treatment measures

Giulia Moretti* and Antonello Bufalari

Department of Veterinary Medicine, University of Perugia, Perugia, Italy

Edited and reviewed by
Francisco Javier Salguero, UK Health Security Agency (UKHSA), United Kingdom

*Correspondence
 Giulia Moretti, giulia.moretti@unipg.it

Received 25 June 2024
 Accepted 01 July 2024
 Published 10 July 2024

Citation
 Moretti G and Bufalari A (2024) Editorial: A review of canine soft tissue sarcomas: new insights in diagnostic and treatment measures. Front. Vet. Sci. 11:1454513. doi: 10.3389/fvets.2024.1454513



Keywords
soft tissue sarcoma, canine, advances, electrochemotherapy, microbrachytherapy



Editorial on the Research Topic
 A review of canine soft tissue sarcomas: new insights in diagnostic and treatment measures




Soft tissue sarcoma (STS) is a group of mesenchymal tumors which differ each other but have similar histological appearance and clinical-biological behavior (1–4). They account for 8–15 and 7–18% of all cutaneous and subcutaneous tumors in dogs and cats, respectively. In the dog, STS preferentially develop in medium and large sized dogs, ranging in age from 5 to 17 years. The group of STS includes fibrosarcoma, liposarcoma, leiomyosarcoma, perivascular tumors, rhabdomyosarcoma, malignant fibrous histiocytoma, myxosarcoma, mesenchymoma, tumors of peripheral nerve sheaths, not originating from plexuses, and undifferentiated sarcomas. Histologically they can be classified as grade I (low), II (intermediate), and III (high) (5). Grade I STS prevails (up to 84%) while grade III STS is rare (up to 7%) (6, 7). The proportion of high-grade STS increases to 29% in studies derived from referral clinics (8, 9). Excluded from the group of STS are hemangiosarcoma, synovial sarcoma, gastro-intestinal stromal tumor, oral fibrosarcoma, and peripheral nerve sheath tumors localized to the brachial plexus or lumbosacral plexus (10). The main features of STS are development in any part of the body (although more than 50% develop in the limbs, 35% in the trunk, and 5% in the skull), being surrounded by pseudocapsules, tendency to infiltrate fascial planes, high recurrence rate after conservative surgery, metastasis by haematogenous route and poor response to both chemo- and radiotherapy if macroscopic lesion is still present (5, 10). The known etiology of STS is related to isolated cases: previous trauma, parasites (Spirocerca lupi), and implants (11–14). Surgery is the treatment of choice, but depending on histotype, histological grade, margin status, and clinical stage, other oncological therapies should sometimes be considered, including radiotherapy (RT), electrochemotherapy (ECT), traditional chemotherapy, intralesional chemotherapy, and metronomic therapy. Electroporation-based treatments have been proven to be safe and effective in veterinary oncology, although they have not been accepted as standard treatments, especially in oral and maxillofacial oncology (15). As previously reported in the literature, ECT is a treatment recommended mostly in cases in which the owners decline surgery and/or radiotherapy (16). Unfortunately, in veterinary medicine, few studies have evaluated the role of these adjuvant therapies, with low scientific evidence, mostly due to the retrospective nature of the studies, the small sample size, and the lack of a control population (17).

This Research Topic comprises five original research publications from a number of both clinical and pathologist researchers. Taken together, these articles are geared toward the advancement of our understanding, diagnosis, and treatment of sarcomas in dogs by researching new therapeutic approach and combinations. Recent technologies are used in the original research articles with particular concerns about ECT.

Brloznik et al. investigate the correlation of dynamic contrast-enhanced ultrasound (DCE-US) results with therapy outcomes in 12 canine soft tissue tumors (11 mast cell tumors and one neurofibrosarcoma) treated with ECT combined with encoding interleukin-12 (GET pIL-12). ECT and/or gene electrotransfer of plasmid DNA GET pIL-12 are effective treatments for canine cutaneous, subcutaneous and maxillofacial tumors. They performed clinical follow-up examinations using DCE-US with short and long term follow-up after treatment. Perfusion heterogeneity is noted as a hallmark of malignant tumors and also provides valuable information for discriminating malignant from benign lesions. Numerous significant differences in DCE-US parameters were noted from the authors between tumors with completer remission (CR) and non-CR tumors showing that perfusion and perfusion heterogeneity were lower in CR tumors than in non-CR tumors. These important findings indicates a possible predictive value of perfusion heterogeneity in antitumor therapies based on anti-angiogenic effects.

Morsink et al. evaluate the safety and efficacy of 166Ho microbrachytherapy in seven client-owned canine patients with soft tissue sarcomas. The results of this study show that 166Ho microbrachytherapy was a safe and effective neoadjuvant treatment option for canine patients with STS with limited and resolved side effects: one case presented local necrosis and another one ulceration of the skin covering the tumor. 166Ho is a promising radionuclide for micro-brachytherapy because it emits high energy beta radiation with a short soft tissue penetration depth, thereby enabling a high tumor dose with minimal risk for surrounding tissues; thus, this could be considered a new, minimally invasive neoadjuvant treatment option for inoperable solid malignancies. The authors obtained a tumor volume reduction of 49.0 ± 21.3% which facilitated marginal surgical resection of residual tumor and attributed to long survival times, also for relatively large tumors.

The third paper by Moretti et al. was a retrospective and descriptive study including 19 dogs with various tumor type of the oral cavity treated with ECT coupled with bleomycin administration. Several clinical and ECT electrical parameters has been collected and analyzed with the aim to compared the ECT efficacy between different histological subtypes. Ideal anticancer therapies should be highly efficacious, widely available at low cost, and associated with a minor risk of causing adverse events: repeated ECT application coupled with bleomycin, resulted safe and effective especially in local tumor control and should be considered as a valid therapeutic option. Despite the heterogeneity of the tumor types included their study, the results confirm that electroporation-based treatments are safe, simple, fast and effective alternatives for selected oral tumors, but there is currently no consensus on timing and the quantity of retreatments so further studies are needed to standardize ECT protocols.

The last paper of this Research Topic by Leonardi et al., aims to identify new and interesting biomolecular and immunohistochemical aspects of canine extraskeletal osteosarcoma (EOS), even though it does not primarily focus on soft tissue sarcomas (STS). This study particularly focuses on the expression of two main markers: RUNX2 and karyopherin alpha-2. The purpose of this paper is to provide a comparative analysis between EOS and primary osteosarcomas of the bone (POS). The most significant morphological and immunohistochemical differences were found to be correlated with the degree of bone matrix formation and the characteristics of tissue diffusion and invasion. Immunohistochemistry can sometimes prove helpful in defining the diagnosis through markers, and the results of this study suggest that karyopherin alpha-2 and RUNX2 could serve as additional diagnostic tools to improve the specificity and sensitivity of osteosarcoma diagnoses, even in extraskeletal cases. The study's data relating to the RUNX2 immunoreactivity of osteoblasts in the areas adjacent to the osteoid deposits in POS, strongly encourage a more sophisticated pursuit of authors' investigative work, exploring deeper in all the different forms of osteosarcoma.

Despite all the existing literature and evidence related to this extremely important Research Topic, the papers published in this Research Topic clearly show that there are still many aspects to be clarified and understood in veterinary oncology. Authors sincerely hope that readers will enjoy reading these original contributions that remind us also of the crucial importance of interdisciplinary collaboration between those working on oncology patients in veterinary medicine. Future progress will be significantly enhanced if these figures communicated and collaborated more effectively.


Author contributions

GM: Conceptualization, Writing – original draft, Writing – review & editing. AB: Conceptualization, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

The editors wish to thank all authors who have contributed to this Research Topic and all the staff in the Frontiers in Veterinary Science for their assistance and co-operation.



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.



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.



References

 1. Bostock DE, Dye MT. Prognosis after surgical excision of canine fibrous connective tissue sarcomas. Vet Pathol. (1980) 5:581–8. doi: 10.1177/030098588001700507

 2. Dernell WS, Withrow SJ, Kuntz CA, Powers BE. Principles of treatment for soft tissue sarcoma. Clin Tech Small Anim Pract. (1998) 1:59–64. doi: 10.1016/S1096-2867(98)80029-7

 3. Ehrhart N. Soft-tissue sarcomas in dogs: a review. J Am Anim Hosp Assoc. (2005) 41:241–6. doi: 10.5326/0410241

 4. Mayer MN, LaRue SM. Soft tissue sarcomas in dogs. Can Vet J. (2005) 46:1048–52.

 5. Liptak JM, Christensen NI. Soft tissue sarcomas. In:Vail DM, Thamm DH, Liptak JM, , editors. Withrow & MacEwen's Small Animal Clinical Oncology. 6th ed. St. Louis, MO: Elsevier Ltd (2020). p. 404–25.

 6. McSporran KD. Histologic grade predicts recurrence for marginally excised canine subcutaneous soft tissue sarcomas. Vet Pathol. (2009) 46:928–33. doi: 10.1354/vp.08-VP-0277-M-FL

 7. Bray JP, Polton GA, McSporran KD, Bridges J, Whitbread TM. Canine soft tissue sarcoma managed in first opinion practice: outcome in 350 cases. Vet Surg. (2014) 43:774–82. doi: 10.1111/j.1532-950X.2014.12185.x

 8. Kuntz CA, Dernell WS, Powers BE, Devitt C, Straw RC, Withrow SJ. Prognostic factors for surgical treatment of soft-tissue sarcomas in dogs: 75 cases (1986–1996). J Am Vet Med Assoc. (1997) 9:1147–51.

 9. Heller D, Stebbins ME, Reynolds T, Hauck ML. A retrospective study of 87 cases of canine soft tissue sarcoma, 1986–2001. Int J Appl Res Vet Med. (2005)3:81–7.

 10. Dennis MM, McSporran KD, Bacon NJ, Schulman FY, Foster RA, Powers BE. Prognostic factors for cutaneous and subcutaneous soft tissue sarcomas in dogs. Vet Pathol. (2011) 48:73–84. doi: 10.1177/0300985810388820

 11. Vascellari M, Melchiotti E, Bozza MA, Mutinelli F. Fibrosarcomas at presumed sites of injection in dogs: characteristics and comparison with non-vaccination site fibrosarcomas and feline post-vaccinal fibrosarcomas. J Vet Med A Physiol Pathol Clin Med. (2003) 50:286–91. doi: 10.1046/j.1439-0442.2003.00544.x

 12. Vascellari M, Melchiotti E, Mutinelli F. Fibrosarcoma with typical features of postinjection sarcoma at site of microchip implant in a dog: histologic and immunohistochemical study. Vet Pathol. (2006) 43:545–8. doi: 10.1354/vp.43-4-545

 13. van der Merwe LL, Kirberger RM, Clift S, Williams M, Keller N, Naidoo V. Spirocerca lupi infection in the dog: a review. Vet J. (2008) 176:294–309. doi: 10.1016/j.tvjl.2007.02.032

 14. Rayner EL, Scudamore CL, Francis I, Schöniger S. Abdominal fibrosarcoma associated with a retained surgical swab in a dog. J Comp Pathol. (2010) 143:81–5. doi: 10.1016/j.jcpa.2009.12.009

 15. Nemec A, Milevoj N, Lampreht Tratar U, Serša G, Čemažar M, Tozon N. Electroporation-based treatments in small animal veterinary oral and maxillofacial oncology. Front Vet Sci. (2020) 7:575911. doi: 10.3389/fvets.2020.575911

 16. Tozon N, Lampreht Tratar U, Znidar K, Sersa G, Teissie J, Cemazar M. Operating procedures of the electrochemotherapy for treatment of tumor in dogs and cats. J Vis Exp. (2016) 24:54760. doi: 10.3791/54760

 17. Ramos SC, Dias-Pereira P, Luís AL, MacFarlane M, Santos AA. Electrochemotherapy in dogs and cats–a review. Vet Comp Oncol. (2024) 2024:12980. doi: 10.1111/vco.12980

Copyright
 © 2024 Moretti and Bufalari. 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.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: A review of canine soft tissue sarcomas: new insights in diagnostic and treatment measures



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
, frontiers | Frontiers in Veterinary Science

Editorial: A review of canine soft
tissue sarcomas: new insights in
diagnostic and treatment
measures











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Veterinary Science







