Abstract
Lingual neoplasms account for comprise approximately 2~–4% of canine oropharyngeal neoplasms. Liposarcomas aretumors, with liposarcomas being particularly rare among canine lingual neoplasms, and typically involvingarising in the subcutis of the extremities and the trunk. AThis report describes the case of a 5-year-old spayed female Bedlington Terrier was admitted to a local hospitalthat presented with a ruptured lingual tumor showing rupture andmass exhibiting muscular invasion, andfor which glossectomy was performed. Upon histopathological investigation,. Histopathological examination revealed a neoplastic proliferation of well-differentiated adipocytes infiltrating into the skeletal muscle layer had been observed. However, in. Notably, the deeper layerportion of the mass, exhibited dedifferentiation of the adipocytes and malignant transformation into liposarcoma was observed.. The dedifferentiated neoplastic spindle cells hadcontained cytoplasmic lipid vacuoles in the cytoplasm, which that stained red inpositively with Oil- Red- O staining,and demonstrated marked pleomorphism and were highly pleomorphic with highelevated mitotic counts. The activity. Immunohistochemically, the neoplastic cells were immunopositive for S100 and negative for CD34 antibody. Previous. While prior studies reportedhave suggested that liposarcomas do not ariseoriginate from malignant transformation of lipomas. In contrast to the previous studies, the present case shows the the malignant transformation of lipomas, the findings in this case support the possibility of an infiltrative lipoma into undergoing malignant transformation into a dedifferentiated, and aggressive liposarcoma, suggesting. This case underscores the potency of potential for benign lipoma transforminglipomatous lesions to evolve into their malignant counterpartcounterparts under certain pathological conditions.	Comment by Phoebe C.: Explanation: Here, the phrase "comprise approximately 2–4% of canine oropharyngeal tumors" replaces "account for 2~4%" to adopt formal terminology and proper numerical formatting. The phrase "liposarcomas being particularly rare" enhances clarity by directly qualifying their rarity among lingual tumors. Rewriting the third sentence using "This report describes the case..." introduces the case in line with standard case report structure and avoids the casual phrasing of "was admitted to a local hospital with..." These changes refine the abstract’s opening for clarity, flow, and alignment with scholarly conventions.

Introduction
Lipomas are amongrepresent one of the most frequentcommon benign soft tissue tumors in dogs, exhibitingtypically presenting as well-circumscribed, non-invasive subcutaneous masses composed of mature adipocytes [Weiss and Goldblum, 2001; Goldschmidt and Hendrick, 2002]. A less commonprevalent subtype known, referred to as infiltrative lipoma demonstrates local aggression, exhibits locally aggressive behavior, characterized by a high recurrence rate and extension into adjacent muscle or fascia [MccChesney et al., 1980; Messick and Radin, 1989; Bergman et al., 1994; Huppes et al., 2016]. Infiltrative lipomas have been reported in variousa variety of anatomical regionslocations, including the limbs, abdominal orand thoracic walls, head, and perianal region [Bergman et al., 1994; McEntee et al., 2005]. Although histologically benign, infiltrative lipomas are knownnotable for their abilitypropensity to infiltrateinvade adjacent skeletal muscle and connective tissue, leading toresulting in a higher recurrence rate compared to simple lipomas [MccChesney et al., 1980; Bergman et al., 1994]. Liposarcomas, the malignant adipocytic counterpart, are uncommon tumors with low incidencerare in dogs, accounting for approximately 0.2-% to 0.5% of all canine neoplasms. Primary liposarcomas most frequentlycommonly arise from the subcutis subcutaneous tissue and deeper soft tissue layersstructures of the trunk and extremities [Goldschmidt and Hendrick, 2002; Baez et al., 2004; Avallone et al., 2016]. Lingual liposarcomas are rare, with an overall incidence ofparticularly uncommon, comprising up to 2% of all lingual neoplasms in dogs [Dennis et al., 2006; Riker and Rissi, 2024].	Comment by Phoebe C.: Explanation: This revision improves the academic tone by replacing "are among the most frequent" with "represent one of the most common," making the phrasing more direct. "Typically presenting" also sharpens the clinical description compared to "exhibiting." "Less prevalent" sounds more precise and academically appropriate than "less common," and "referred to as" more clearly indicates nomenclature usage. Also, "locally aggressive behavior" is a more standardized medical phrasing than "local aggression," enhancing clarity and alignment with veterinary oncology terminology.	Comment by Phoebe C.: Explanation: Here, "known for their ability to infiltrate" was improved to "notable for their propensity to invade," offering a more concise and academic phrasing. Also, "low incidence" was replaced with a more formal and quantitative description ("accounting for approximately 0.2% to 0.5%"), which better reflects scientific reporting conventions. "Subcutaneous tissue and deeper soft tissue structures" provides greater anatomical precision compared to "subcutis and deeper soft tissue layers."
While liposarcomas are malignant adipocytic tumors that can arisedevelop de novo in dogs, the malignant transformation of a previously benign lipoma into a liposarcoma whas not known to occur inbeen previously documented in the veterinary literature [Doster et al., 1986; Messick and Radin, 1989; Masserdotti et al., 2008]. To the best of our knowledge, this isreport describes the first reporteddocumented case of malignant transformation of a canine infiltrative lipoma of the tongue undergoing malignant transformation into a well-differentiated liposarcoma.	Comment by Phoebe C.: Explanation: Here, the phrase "was not known to occur" was strengthened to "has not been previously documented," enhancing precision and aligning with standard phrasing. "This is the first reported case" was refined to "this report describes the first documented case," a more formal construction. "Develop de novo" was retained but used more cleanly to reduce redundancy and improve flow. These adjustments create a more authoritative, polished conclusion to the paragraph while emphasizing the novelty of the case.

Case Description
A 5-year-old spayed female Bedlington tTerrier was admitted to a local veterinary hospital with for evaluation of a lingual mass. The patient showed presented with a recurrent sublingual mass withexhibiting rupture and peripheral muscle invasion (Fig.ure 1A). Immediate glossectomy was performed, and the sampleexcised tissue was immediatelypromptly fixed in 10% neutral -buffered formalin for histopathological examination (Fig.ure 1B). TheGrossly, the mass haddisplayed an elastic to firm textureconsistency, and the cut- surface wasappeared greasy and exhibited with a white-to-greyish color (Fig. coloration (Figure 1C). After thoroughFollowing routine processing, the samplespecimen was embedded in paraffin and sectioned for microscopic and immunohistochemical analyses.	Comment by Phoebe C.: Explanation: This revision improves clarity and professionalism by specifying "local veterinary hospital," which precisely defines the clinical setting. The phrase "showed recurrent sublingual mass" was changed to "presented with a recurrent sublingual mass," using standard clinical phrasing for case reports. Minor word adjustments, such as "excised tissue" instead of "sample" and "promptly fixed" instead of "immediately fixed," enhance the flow while maintaining the original meaning. 
Histopathological examination.	Comment by Phoebe C.: Explanation: This revision strengthens the scientific rigor by introducing the sentence with "Histopathological examination revealed," anchoring the observations in the method used rather than passive observation. "Indicating infiltrative lipoma" was refined to "consistent with infiltrative lipoma," providing a more cautious, evidence-based interpretation. "Several lipoblasts were identified along the adipocytes showing malignancy" was revised to "Numerous lipoblasts were identified among the malignant adipocytes," streamlining the language and avoiding awkward phrasing while improving specificity and formal tone.
In the superficial part of the mass,  revealed proliferation of well-differentiated adipocytes infiltrating the muscle layer was observed, indicating in the superficial portion of the mass, consistent with infiltrative lipoma (Fig.ure 2A). However, in the deeper part of the massregions, adipocytes underwentdemonstrated malignant transformation, extensively replacing the muscle layer of the tongue (Fig.ure 2B). SeveralNumerous lipoblasts were identified almong the malignant adipocytes showing malignancy (Figure 2C). Instead ofRather than forming mature adipose tissue, the neoplastic cells showedexhibited irregular growth patterns, forming sheets and bundles (Fig.ure 2C-–E). The neoplastic adipocytes hadpossessed ovoid-to-spindle-shaped nuclei with highmarked nuclear pleomorphism and increased mitotic countsactivity (Figure 2C-–E). The cytoplasmic vacuoles were stained red in Oil- Red- O staining, indicating its adipocyte demonstrated red cytoplasmic vacuolation, confirming the adipocytic origin of the neoplastic cells (Figure 3A-–C). Immunohistochemistry was performed forImmunohistochemical analysis was undertaken to facilitate the differential diagnosis of soft tissue sarcomas. The following primary antibodies were usedemployed: anti-S100 (S100, rabbit polyclonal, 1:5000, ab11428; Abcam), anti-CD34 (CD34, mouse monoclonal, 1:50, sc-74499,; Santa Cruz Biotechnology), and anti-desmin (mouse monoclonal, 1:200, sc-23879; Santa Cruz Biotechnology). Deparaffinized slidessections were incubatedtreated with 3% hydrogen peroxide in methanol and steamed withsubjected to antigen retrieval by steaming in 10 mmol/L citric acid buffer for antigen retrieval. After. Following cooling, the slidessections were incubated with blocking solution (Life Technologies, Frederick, MD, USA) for 1h1 hour at room temperature and, then with the primary antibodyies overnight at 4℃. Then°C. Subsequently, the slidessections were incubated with a broad-spectrum secondary antibody and streptavidin-–horseradish peroxidase conjugate (Life Technologies, Frederick, MD, USA). DiaminobenzidineVisualization of antigen–antibody complexes was achieved using diaminobenzidine (Vector Laboratories, Burlingame, CA, USA) was used for the visualization of the antigen-antibody complex. The slides were counterstained), followed by counterstaining with 10% hematoxylin. TheImmunohistochemical evaluation revealed that the neoplastic spindle cells showed positivitywere positive for S100 (Figure 3D) and were negative for CD34 and desmin (Figure 3E, F).	Comment by Phoebe C.: Explanation: Here, "had" was replaced with "possessed" to elevate the academic tone. "High nuclear pleomorphism and mitotic counts" was refined to "marked nuclear pleomorphism and increased mitotic activity," which uses more precise terminology and removes redundancy ("high" and "counts" are less specific than "increased activity"). Also, "The cytoplasmic vacuoles were stained red" was restructured as "Oil Red O staining demonstrated red cytoplasmic vacuolation," clarifying the methodology and result in a standard academic reporting style.	Comment by Phoebe C.: Explanation: Here, the phrase "Immunohistochemistry was performed" was refined to "Immunohistochemical analysis was undertaken," enhancing the scholarly tone and aligning with standard phrasing. "The following antibodies were used" was improved to "The following primary antibodies were employed," adding precision by specifying that primary antibodies (not secondaries) are being listed. The description of antigen retrieval was reworded to "subjected to antigen retrieval," making the method sound more active and precise.

Discussion
[bookmark: _Hlk195013141]Lingual neoplasms account forrepresent only 2-–4% of canine oropharyngeal neoplasms [Dennis et al., 2006]. The most prevalent lingual neoplasms are Among these, melanoma (23-–30%) and squamous cell carcinoma (13-–18%) are the most prevalent [Dennis et al., 2006; Riker & Rissi, 2024]. Lingual lipomas and liposarcomas account for 2.3-–2.7% and 0.2-–2% of canine lingual neoplasms, respectively [Dennis et al., 2006; Riker & Rissi, 2024]. CanineGiven that the canine tongue is primarinly composed of skeletal muscle with minimal adipose content, andtissue, lingual adipocytic tumors have been describedreported only sporadically [Barrantes Murillo et al., 2024]. 
In the present case, the primary histological finding was well-differentiated adipocytes infiltrating the lingual muscle layer was the primary observation, indicating , consistent with infiltrative lipoma. InHowever, in the deeper layerportion of the mass, however, the neoplastic adipocytes underwentexhibited malignant transformation, characterized by pleomorphism and became pleomorphic showing prominent nuclei. Thenuclear atypia. These dedifferentiated adipocytes totallycompletely replaced the lingual muscle layer accompanying and were associated with neovascularization and necrosis. Poorly. Differential diagnosis included poorly differentiated liposarcoma should be distinguished from and other soft- tissue sarcomas such as fibrosarcoma, leiomyosarcoma, rhabdomyosarcoma, hemangiosarcoma or, and lipomatous hemangiopericytoma. Fibrosarcoma, hemangiosarcoma, and lipomatous hemangiopericytoma were ruled out due toexcluded based on positive S100 and negative CD34 immunoreactivity. The neoplastic cells were negative toNegative desmin immunostaining, rulinged out myocytic tumors.. Furthermore, Oil- Red- O staining confirmed the presence of lipid droplets ofwithin the cytoplasmic vacuoles of the neoplastic cells.	Comment by Phoebe C.: Explanation: This revision clarifies the logical progression of findings and enhances the formal tone by restructuring the sentences for precision and fluency. "Primary histological finding" improves specificity compared to "primary observation," which sounded informal. Describing the malignant transformation as "characterized by pleomorphism and prominent nuclear atypia" sharpens the pathological description, aligning with standard terminology. Also, "were associated with neovascularization and necrosis" is stylistically and syntactically superior to "accompanying neovascularization and necrosis," ensuring consistency with formal academic writing norms.
The presentThis case shows demonstrates the gradual progression of an infiltrative lipoma transforming into its dedifferentiated, malignant counterpart, suggespporting the potency ofpotential for benign lipoma transforminglipomas to undergo malignant transformation into a liposarcoma. The liposarcomas. Possible mechanisms for the initial neoplastic change may be due to possibledevelopment include developmental displacement of adipose tissue, or proliferation of adipocytes from multipotent mesenchymal cells within the lingual connective tissue. Adipocytic , or adipocytic metaplasia of the pericytes in the submucosal layer of the tongue may also be the cause of lipomatous neoplasm.. Chronic irritation, repeated trauma, or hypoxia in such environments might servehypoxic conditions may act as oncogenic stimuli, promoting cellular atypia and eventual malignant transformation. In the present case, histological features such as nuclear atypia, frequent mitosismitotic figures, and the presence of lipoblasts along, combined with immunohistochemical findings, strongly supported athe diagnosis of liposarcoma arising infrom a pre-existing benign lesion.	Comment by Phoebe C.: Explanation: This revision improves consistency in scientific tone by rewording "shows gradual progress" into "demonstrates the gradual progression," which is a more formal construction. The phrase "supporting the potential for benign lipomas to undergo malignant transformation" offers a more neutral, academically appropriate phrasing than "suggesting the potency," which sounded slightly informal. Listing the proposed mechanisms in a clearer, parallel structure ("include... or...") enhances readability and precision.
Complete surgical excision with histologically negative margins remains the fundamental approach in managing cornerstone of management for both infiltrative lipomas and liposarcomas. In this case, total glossectomy was necessary, and although this raisesperformed. Although functional concerns are associated with such extensive resections, dogs generally adapt well to exhibit good adaptation following partial or moderate tongue resections.glossectomy. The absence of recurrence at the 8-month follow-up is promising, but encouraging; however, due to the risk of late recurrence or metastatic progression, continued long-term surveillancemonitoring is advisedwarranted.	Comment by Phoebe C.: Explanation: This revision introduces "cornerstone of management" to replace "fundamental approach," enhancing the professional tone. Breaking up the second sentence into two clearer sentences increases the precision and improves flow. "Exhibit good adaptation" is a more formal and objective phrasing than "adapt well," fitting the detached yet informative style of academic writing. Minor adjustments such as "monitoring" instead of "surveillance" also subtly enhance the professionalism of the text.
The potential for infiltrative lipoma undergoingto undergo malignant transformation into liposarcoma remains controversial in veterinary medicine, with no previously documented cases reported in any species. The present case expands the current understandingcontributes novel insight into the behavior of adipocytic tumors in dogs and highlightsunderscores the importance of consideringmaintaining a differential diagnosis that includes malignancy, even infor lesions initially diagnosed aspresumed benign. Future research and caseFurther accumulation of cases and dedicated research are requirednecessary to better defineelucidate the pathogenesis, refine diagnostic criteria, and optimal treatment protocolsoptimize therapeutic strategies for such rare transformations.
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