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ABSTRACT

Background: Histiocytic sarcoma is a malignant tumor that commonly affects large-breed, middle-aged dogs in the form 
of solitary masses that may affect joints and other organs. The imaging findings (radiography, ultrasound and elastogra-
phy) of synovial histiocytic sarcoma correlated with cytological, histopathological and immunohistochemical tests are 
still poorly described in the veterinary literature. The aim of this report was to describe the main imaging findings of an 
articular histiocytic sarcoma on radiography, B-mode ultrasound and shear wave elastography and to correlate them with 
cytology, histopathology, and immunohistochemistry tests.
Case: A 7-year-old castred male Rottweiler was referred to the Veterinary Hospital (HOVET) of the Universidade de São 
Paulo (USP, Pirassununga campus) with the main complaint of pain and increased volume in the left thoracic limb in the 
region of the elbow joint. The animal received a physical examination, including palpation of the volume enlargement, which 
had an irregular, verrucous appearance and painful sensitivity on palpation. In order to assess the extent of the lesion and 
the involvement of the elbow joint, the patient was referred to the imaging department for imaging tests. The radiography 
revealed a lytic and proliferative bone lesion that could be of inflammatory, neoplastic, or degenerative joint disease origin. 
The animal was referred for cytological examination to clarify the case, which characterized the lesion as an active chronic 
inflammatory process. The ultrasound revealed areas of heterogeneous echotexture interspersed with anechogenic areas 
in the periarticular and articular regions. The areas identified by ultrasound were stained red on the color elastogram by 
qualitative elastography. The quantitative elastography showed an average shear wave velocity of approximately 2.80 m/s 
in the ROI. The elastographic examination demonstrated high tissue stiffness, which is indicative of malignancy. Based 
on these results, the patient was referred for bone biopsy and samples were collected for histopathologic and immunohis-
tochemical examination. The examinations characterized the increase in volume as a synovial histiocytic sarcoma.
Discussion: The aim of this report was to highlight the fundamental role of shear wave elastography in the evaluation of 
tumors and periarticular volume increases as a predictor of malignancy. The report described the main imaging findings 
of an articular histiocytic sarcoma on radiography, B-mode ultrasound, and shear wave elastography. The radiographic 
findings of the patient were consistent with lytic and proliferative bone lesions. Shear wave elastography was performed as 
a way of predicting the malignancy of the lesion and confirm the cytological finding of an inflammatory lesion. It played a 
fundamental role in assessing the stiffness of the mass. In this case, the qualitative and quantitative characteristics indicated 
that it was a malignant process. Strain and shear wave elastography can therefore be established as a diagnostic tool to 
help reduce the misclassification of histiocytic sarcoma and other tumors. Veterinarians can refer samples with high wave 
velocity values and a reddish color elastogram to the most recommended tests for diagnosing malignant tumors, which 
will allow for the most appropriate therapy to be instituted. This report was able to combine radiographic, ultrasound and 
elastographic findings to characterize an articular histiocystic sarcoma as completely as possible.
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INTRODUCTION

Histiocytic sarcoma is a malignant neoplasm 
that can affect both dogs and cats [11]. It is more 
commonly found in middle-aged, large dogs of the 
Rottweiler breed in the form of masses affecting the 
elbow joint [1,6,18,19]. Its highest incidence is in 
the periarticular region of the limbs, but it can also 
affect the lymph nodes, subcutaneous tissue, spleen, 
bone marrow, brain, lungs and oral cavity [8,11,15]. 
Clinically, histiocytic sarcoma presents as a solitary 
mass and may be accompanied by clinical signs such 
as fever and weight loss. Other systemic findings 
may include lytic bone lesions, hepatomegaly, and 
pancytopenia [20].

Immunohistochemistry is used to make a 
definitive diagnosis and to confirm histiocytic diffe-
rentiation, excluding morphologic mimics by using 
positive and negative markers [12]. Even with the 
availability of histopathology and cytology, both can 
provide a non-specific diagnosis and poor differentia-
tion, making the diagnostic process challenging and 
immunohistochemistry still necessary to confirm the 
tumor process [11-13,15].

Thus, this report provides an unprecedented 
insight into the role of shear wave elastography as a 
predictor of malignancy in the assessment of tumors 
and volume increases. In addition, the results of the 
elastography defined the decision to send the samples 
for immunohistochemical analysis to further inves-
tigate. The aim of this report is to describe the main 
imaging findings of an articular histiocytic sarcoma 
on radiography, B-mode ultrasound and shear wave 
elastography and to correlate them with cytology, his-
topathology, and immunohistochemistry tests.

CASE

A 7-year-old castred male Rottweiler arrived at 
the Veterinary Hospital (HOVET) of the Universidade 
de São Paulo (Pirassununga campus - USP) with the 
main complaint of pain and increased volume in the 
left thoracic limb in the region of the elbow joint. The 
owners reported no history of trauma, falls, impacts, 
or sprains during the anamnesis. The animal received 
a physical examination, including palpation of the 
volume enlargement, which had an irregular, verru-
cous appearance and painful sensitivity on palpation. 
In order to evaluate the extent of the lesion and the 
involvement of the elbow joint, the patient was referred 

to the imaging department for radiography, ultrasound, 
and strain and shear wave elastography.

For the radiographic examination, the patient 
was positioned in the left lateral decubitus and in the 
sternal decubitus position so that the mediolateral 
(Figure 1A), mediolateral oblique (Figure 1B), and cra-
niocaudal (Figure 1C) projections could be made. The 
radiographic examination showed lytic areas, sclerotic 
areas, and subchondral cysts in the distal epiphysis of 
the humerus and proximal epiphyses of the radius and 
ulna. Additionally, there was irregularity in the articular 
surface of the distal epiphysis of the humerus, obvious 
bone trabeculation, and periosteal reaction in the me-
dial epicondyle of the humerus and in the head of the 
radius. The radiographic findings revealed osteophytes 
and increased volume and radiopacity of adjacent soft 
tissues in the medial epicondyle of the humerus and 
medial margin of the olecranon. The lesion was des-
cribed as a lytic and proliferative bone lesion, which 
could be of inflammatory, neoplastic, or degenerative 
joint disease origin.

Following the radiographic examination, the 
animal was subjected to a cytologic examination to 
determine the nature of the lesion. The results of the 
examination revealed an active chronic inflammatory 
process.

An ultrasound was performed due to the 
patient’s lack of clinical improvement under anti-in-
flammatory therapy and the possibility of a neoplastic 
lesion. The joint ultrasound examination and shear 
wave elastography of the elbow region were carried 
out with the patient in the right lateral decubitus po-
sition, with the MyLabTMX8 Platform1 device, using a 
linear transducer (4-15Hz). Ultrasound showed areas 
of heterogeneous echotexture interspersed with ane-
chogenic areas in the periarticular and articular regions 
(Figure 2A). The qualitative elastographic examination 
(Figure 2B) showed that the areas identified on ultra-
sound had high rigidity and were colored red on the 
color elastogram. Quantitative elastography revealed 
a mean ROI shear wave velocity of approximately 
2.80 m/s (Figure 3). The elastographic examination 
demonstrated high tissue stiffness, which is indicative 
of malignancy.

Based on these results, the patient was refer-
red for bone biopsy and samples were collected for 
histopathologic and immunohistochemical examina-
tion. The examinations characterized the increase in 
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Figure 1. Radiographic images of the humeroradioulnar joint of the left thoracic limb. A- Mediolateral projection. B- Mediolateral oblique projection. 
C- Craniocaudal projection. The images shows lytic areas and periosteal reaction in the distal epiphysis of the humerus and proximal epiphyses of the 
radius and ulna (yellow arrows), bone trabeculation in the distal portion of the humerus and proximal portion of the radius and ulna (red arrows), an 
osteophyte on the medial margin of the olecranon (blue arrow), irregularity on the articular surface of the distal epiphysis of the humerus (white arrow), 
and increased volume and radiopacity of adjacent soft tissues (asterisks).

Figure 2. Periarticular increase volume ultrasound and qualitative elastographic image of the humeroradioulnar joint of the left thoracic limb. A- Hetero-
geneous echotexture areas (yellow arrows) interspersed with anechogenic areas (asterisks) in the periarticular region. B- Reddish areas indicating high 
stiffness (hard) colored in red by the color elastogram, blue areas indicating intermediate stiffness and green areas indicating low stiffness.
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volume as a synovial histiocytic sarcoma. Throughout 
the investigative process, the patient was treated with 
anti-inflammatory medications to relieve the pain 
and reduce the local inflammation. After diagnosing 
synovial histiocytic sarcoma, the animal was referred 
for oncological treatment.

DISCUSSION

The aim of this report is to highlight the fun-
damental role of shear wave elastography in the eva-
luation of tumors and periarticular volume increases 
as a predictor of malignancy. The report describes the 
main imaging findings of an articular histiocytic sar-
coma on radiography, B-mode ultrasound, and shear 
wave elastography.

This sarcoma type is the most common 
malignant tumor in dogs with the above-mentioned 
characteristics, and radiography is one of the ways 
of assessing its extent, infiltration and consequences 
in bones, soft tissues, and adjacent muscles [2]. The 
radiographic findings of the patient were consistent 
with lytic and proliferative bone lesions, but it was not 
possible to assess whether they were inflammatory or 
neoplastic in origin.

The cytology results supported the possibility 
that the volume increase was due to an inflammatory 
lesion. Shear wave elastography was performed as a 

way of predicting the malignancy of the lesion and 
confirm the cytological finding of an inflammatory 
lesion. It played a fundamental role in assessing the 
stiffness of the mass. In this case, the qualitative (red 
color elastogram) and quantitative (average speed of 
2.80 m/s) characteristics indicated that it was a ma-
lignant process. Because the rigidity of the mass was 
associated with malignancy, the patient was referred 
for biopsy for histopathology and immunohistochemis-
try. These tests confirmed the malignancy shown on 
elastography by assessing the cell type present in the 
lesion [7]. Immunohistochemistry is a recommended 
technique for diagnosing histiocytic tumors, as they can 
have different cell origins and biological behaviors and 
should be differentiated from other types of sarcoma 
[4,16,17].

The report shows a significant difference 
between the cytologic diagnosis and other diagnostic 
modalities such as strain and shear wave elastography, 
histopathology, and immunohistochemistry in pre-
senting the lesion as an active chronic inflammatory 
process. However, recent studies suggest a possible 
relationship between the appearance of articular his-
tiocytic sarcoma and a marked inflammatory response, 
which could lead to misclassification of the tumor by 
cytology [6,13]. Strain and shear wave elastography 
can therefore be established as a diagnostic tool to help 

Figure 3. Quantitative elastographic image of the increase volume region that showed a reddish color on the color elastogram (hard). ROI1 with a shear-
wave velocity of 2.80 m/s and ROI2 with 1.16 m/s.
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reduce the misclassification of histiocytic sarcoma and 
other tumors. Veterinarians can refer samples with high 
wave velocity values and a reddish color elastogram to 
the most recommended tests for diagnosing malignant 
tumors, which will allow for the most appropriate 
therapy to be instituted.

Immunohistochemistry should be performed 
routinely on tumor masses [16] to avoid confusion with 
other histiocytic diseases [12], especially in the case 
of histiocytic sarcoma. Elastographic characteristics 
can endorse a diagnostic suspicion by predicting the 
existence of malignancy in a lesion in a non-invasive 
way. However, invasive procedures, such as biopsies, 
are necessary to collect material for immunohistoche-
mistry, which is the definitive diagnostic test.

Previous research has evaluated the effective-
ness of elastography in distinguishing between benign 
and malignant lesions in various organs [3,5,9,10]. 
The results consistently demonstrate the ease of per-
forming elastography in dogs and cats, as well as its 
high sensitivity, accuracy, and non-invasiveness. Thus, 
elastography could be a valuable tool in the field of 
oncology, aiding in the referral of patients to the most 
suitable complementary examination. This optimiza-
tion of diagnostic investigation time would contribute 
to the prompt establishment of the most appropriate 
therapy. For this to become a reality, more studies are 
needed linking strain elastography and shear wave with 
immunohistochemical findings in different histiocytic 
tumors.

It is believed that the high rigidity of histiocytic 
sarcoma is intimately related to its composition of 
large, polygonal dendritic and neoplastic cells with 

indistinct borders and a moderate amount of cytoplasm 
[14,15]. These cells may also be associated with mul-
tinucleated giant cells, neutrophils, macrophages, and 
lymphocytes scattered throughout the mass [15]. The 
sarcoma’s neoplastic cells may be arranged in streaks 
and intertwined fibers, sustained by a moderate amount 
of fibrovascular stroma [4], a feature that may correlate 
with high tissue stiffness. Thus, B-mode ultrasound, 
strain elastography, and shear wave elastography were 
tools that helped characterize the findings of articular 
histiocytic sarcoma in this report.

This report was able to combine radiographic, 
ultrasound and elastographic findings to characterize 
an articular histiocystic sarcoma as completely as 
possible. Furthermore, elastography was a reliable 
diagnostic tool that could provide information on tissue 
stiffness and malignancy prediction of various lesions 
even before the results of other complementary tests 
such as histopathology and immunohistochemistry 
are available.

It is suggested that further studies to evaluate 
joint and periarticular stiffness should be conducted to 
consolidate the applicability and technique of elasto-
graphy in the detection of joint neoplasms.

MANUFACTURER
1Esaote S.p.A. Genova, Italy.

Acknowledgements. The authors thank the São Paulo Research 
Foundation (FAPESP, grant no. 2022/07366-0) and the “Na-
tional Council for Scientific and Technological Development” 
(CNPQ, grant no. 305182/2020-0) for funding.

Declaration of interest. The authors report no conflicts of 
interest. The authors alone are responsible for the content and 
writing of paper.

REFERENCES

	 1	 Affolter V.K. & Moore P.F. 2002. Localized and disseminated histiocytic sarcoma of dendritic cell origin in dogs. 
Veterinary Pathology. 39(1): 74-83. DOI: 10.1354/vp.39-1-74.

	 2	 Bertram C.A., Kuzminskiy S., Müller K. & Mundhenk L. 2021. Periarticular histiocytic sarcoma in a domestic 
rabbit. The Journal of Small Animal Practice. 62(5): 404. DOI: 10.1111/jsap.13253.

	 3	 Brizzi G., Crepaldi P., Roccabianca P., Morabito S., Zini E., Auriemma E. & Zanna G. 2021. Strain elastography 
for the assessment of skin nodules in dogs. Veterinary Dermatology. 32(3): 272-e75. DOI: 10.1111/vde.12954.

	 4	 Cheleuitte-Nieves C., Kitz S.V. & Monette S. 2021. First reported case of a histiocytic sarcoma in an Armenian 
hamster (Cricetulus migratorius). Laboratory Animals. 55(6): 560-567. DOI: 10.1177/00236772211033672.

	 5	 Choi M., Yoon J. & Choi M. 2019. Semi-quantitative strain elastography may facilitate pre-surgical prediction of 
mandibular lymph nodes malignancy in dogs. Journal of Veterinary Science. 20(6): e62. DOI: 10.4142/jvs.2019.20.
e62.

	 6	 Craig L.E., Julian M.E. & Ferracone J.D. 2002. The diagnosis and prognosis of synovial tumors in dogs: 35 cases. 
Veterinary Pathology. 39(1): 66-73. DOI: 10.1354/vp.39-1-66.



6

S.T. Tinto, D.J. Ramos, G.C.L. Evangelista, et al. 2024. Synovial Histiocytic Sarcoma in a Dog - Radiographic, Ultrasonographic 
and Elastographic Findings.	 Acta Scientiae Veterinariae. 52(Suppl 1): 970.

http://seer.ufrgs.br/ActaScientiaeVeterinariae
CR970

	 7	 Cruz I.C.K., Carneiro R.K., Nardi A.B., Uscategui R.A.R., Bortoluzzi E.M. & Feliciano M.A.R. 2022. Malignancy 
prediction of cutaneous and subcutaneous neoplasms in canines using B-mode ultrasonography, Doppler, and ARFI 
elastography. BMC Veterinary Research. 18(1): 10. DOI: 10.1186/s12917-021-03118-y.

	 8	 Farese J.P., Liptak J.M. & Withrow S.J. 2020. Surgical Oncology. In: Vail D.M., Thamm D.H. & Liptak J.M. (Eds). 
Withrow & MacEwen’s Small Animal Clinical Oncology. 6th edn. Philadelphia: Saunders, pp.160-173.

	 9	 Favril S., Stock E., Broeckx B.J.G., Devriendt N., Rooster H. & Vanderperren K. 2022. Shear wave elastography 
of lymph nodes in dogs with head and neck cancer: A pilot study. Veterinary and Comparative Oncology. 20(2): 521-
528. DOI: 10.1111/vco.12803.

	10	 Feliciano M.A., Maronezi M.C., Pavan L., Castanheira T.L., Simões A.P., Carvalho C.F., Canola J.C. & Vicente 
W.R. 2014. ARFI elastography as a complementary diagnostic method for mammary neoplasia in female dogs - pre-
liminary results. The Journal of Small Animal Practice. 55(10): 504-508. DOI: 10.1111/jsap.12256.

	11	 Hendrick M.J. 2017. Mesenchymal Tumors of the Skin and Soft Tissues. In: Meuten D.J. (Ed). Tumors in Domestic 
Animals. 5th edn. Hoboken: Wiley-Blackwell, pp.142-175.

	12	 Hung Y. P. & Qian X. 2020. Histiocytic Sarcoma. Archives of Pathology & Laboratory Medicine. 144(5): 650-654. 
DOI: 10.5858/arpa.2018-0349-RS.

	13	 Klahn S.L., Kitchell B.E. & Dervisis N.G. 2011. Evaluation and comparison of outcomes in dogs with periarticular 
and nonperiarticular histiocytic sarcoma. Journal of the American Veterinary Medical Association. 239(1): 90-96. DOI: 
10.2460/javma.239.1.90.

	14	 Moore P.F. & Rosin A. 1986. Malignant histiocytosis of Bernese mountain dogs. Veterinary Pathology. 23(1): 1-10.
DOI: 10.1177/030098588602300101.

	15	 Néčová S., North S., Cahalan S. & Das S. 2020. Oral histiocytic sarcoma in a cat. JFMS Open Reports. 6(2): 
2055116920971248. DOI: 10.1177/2055116920971248.

	16	 Pazdzior-Czapula K., Mikiewicz M., Gesek M., Zwolinski C. & Otrocka-Domagala I. 2019. Diagnostic immu-
nohistochemistry for canine cutaneous round cell tumours - retrospective analysis of 60 cases. Folia Histochemica et 
Cytobiologica. 57(3): 146-154. DOI: 10.5603/FHC.a2019.0016.

	17	 Purzycka K., Peters L.M., Elliott J., Lamb C.R., Priestnall S.L., Hardas A., Johnston C.A. & Rodriguez-Piza I. 
2020. Histiocytic sarcoma in miniature schnauzers: 30 cases. The Journal of Small Animal Practice. 61(6): 338-345. 
DOI: https://doi.org/10.1111/jsap.13139.

	18	 Schultz R.M., Puchalski S.M., Kent M. & Moore P.F. 2007. Skeletal lesions of histiocytic sarcoma in nineteen dogs. 
Veterinary Radiology & Ultrasound. 48(6): 539-543. DOI: 10.1111/j.1740-8261.2007.00292.x.

	19	 Skorupski K.A., Rodriguez C.O., Krick E.L., Clifford C.A., Ward R. & Kent M.S. 2009. Long-term survival in 
dogs with localized histiocytic sarcoma treated with CCNU as an adjuvant to local therapy. Veterinary and Comparative 
Oncology. 7(2): 139-144. DOI: 10.1111/j.1476-5829.2009.00186.x.

	20	 Tefferi A., Dan L. & Longo. 2018. Less Common Hematologic Malignancies. In: Jameson J.L., Fauci A., Kasper D., 
Hauser S., Longo D. & Loscalzo J. (Eds). Harrison’s Principles of Internal Medicines. 20th edn. New York: McGraw-
-Hill Education, pp.783-792.

http://seer.ufrgs.br/ActaScientiaeVeterinariae

	_Hlk157714681
	_Hlk157714800
	_Hlk161729950
	_Hlk157715736
	_Hlk157716177

