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<Case Report>

Periarticular histiocytic sarcoma of a thoracic limb in a Rottweiler
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Abstract: An 8-year-old, castrated, male Rottweiler was referred for evaluation of chronic right thoracic limb lameness
and a progressively growing mass surrounding the right elbow joint. On admission, the dog’s general health was good,
without abnormalities detected on physical examination. The dog was diagnosed with periarticular histiocytic sarcoma.
Although draining lymph nodes and lung metastases were suspected, palliative amputation was performed. Localized
histiocytic sarcomas, with destructive lesions involving multiple bones of a joint and periarticular soft-tissue masses,
are uncommon in dogs. This case report presents clinical findings, imaging characteristics, and histopathologic and
immunohistochemical features of a periarticular joint histiocytic sarcoma.
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nated HS, which is an invasive multiorgan disorder with a
grave prognosis [2]. The etiology of HS is unknown, but a
clear genetic link has been observed. Rottweiler, Golden
Retriever, Labrador Retriever, Doberman Pincher, and Bernese
Mountain Dog are predisposed breeds, and middle- to oldaged dogs are often affected [1, 5, 13].
Dogs with localized HS, which occurs at a focal limb,
often present with lameness associated with one joint because
the tumor can arise from the dendritic cells of the synovial
lining. Moreover, the tumor can affect the surrounding bone
and soft tissue [4]. The Rottweiler, described herein, developed chronic lameness and pain due to periarticular histiocytic sarcoma (PAHS).
An 8-year-old, castrated, male Rottweiler, weighing 38 kg,
was referred for the evaluation of chronic right thoracic limb
lameness and pain. Three months previously, mild soft-tissue swelling and pain in the region of the elbow joint was
detected by the referring veterinarian and treated with nonsteroidal anti-inflammatory drugs, antibiotics, and restricted
physical activity. However, the dog showed only temporary
improvement. Over the previous month, the mass rapidly
increased in size and the dog showed intermittent lameness
in the right thoracic limb.
On admission, the dog showed good general health but had
been showing mild anorexia for 1 week. Right axillary lymph
node enlargement was identified on a physical examination.
An orthopedic examination revealed intermittent lameness in

Histiocytes are derived from bone marrow stem cells and
can be either macrophages or dendritic cells. Dendritic cells
can be further subdivided into Langerhans cells found in the
skin, interstitial dendritic cells found in many organ systems,
and interdigitating dendritic cells found in the T cell zone.
Because of these various differentiation potentials of histiocytes, canine histiocytic proliferative disorders represent a
diagnostic and therapeutic challenge [11, 12, 14].
Various canine histiocytic proliferative diseases have been
reported in dogs, including reactive diseases such as cutaneous and systemic histiocytosis. Neoplastic histiocytic diseases are classified into histiocytomas (benign forms) or
histiocytic sarcomas (HSs; malignant forms). HSs are further
classified into the disseminated or localized form. Localized
HS involves a single primary lesion, whereas disseminated
HS involves multiple organ systems [2] and presents multiple tumor masses in several organ systems. Primary lesions
are usually seen in the bone marrow, spleen, and lung,
whereas secondary lesions are observed in the liver, lymph
nodes, and sometimes other organs. Dogs with disseminated
HS often show anorexia, weight loss, and lethargy [2, 15].
Localized HSs arise from a single organ. They are locally
invasive and can metastasize to regional lymph nodes. The
subcutis is a major invasion site, but other primary sites have
been observed in the stomach, lungs, liver, spleen, pancreas,
and central nervous system. A more favorable prognosis can
be expected for dogs with localized HS than with dissemi-
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Fig. 1. Lateral (A) and dorsoventral (B) radiographs demonstrating a large soft-tissue mass surrounding the right elbow
joint and irregular bone proliferation at the distal humerus,
proximal radius, and ulna.

the right forelimb. The range of motion of the elbow joint
was restricted to about 60% of that of the normal leg, and the
dog showed pain when the affected elbow joint was manipulated. Radiography revealed a large soft-tissue mass around
the elbow joint. Moreover, new bone production, cortical
destruction, and perceptive lysis were present within the distal humerus and proximal ulna (Fig. 1). Neoplastic and infectious diseases were listed as the main causes. Fine-needle
aspiration of the mass was performed under ultrasound guidance. Microscopic examination revealed marked cellular and
nuclear pleomorphism and giant multinucleated cells, characteristic of a malignant tumor. In addition, the microscopic
examination revealed the dominance of spindle cells, which
are features of mesenchymal cell origin tumors. Microorganisms were not observed on synovial fluid examination, and a
synovial culture showed no bacterial growth. A tentative
diagnosis of a neoplastic disorder was made, and osteosarcoma, fibrosarcoma, chondrosarcoma, osteochondrosarcoma,
synovial cell sarcoma, and HS were included in the differential diagnosis list. Computed tomography (CT) was performed to evaluate the metastasis and neoplastic change in
the right periarticular region. A complete blood count, serum
biochemical analysis, and thoracic radiography were performed prior to anesthesia, and these revealed only mild anemia. The iso- to hypo-attenuating mass was found near the
right elbow joint on pre-contrast CT. In addition to the surrounding bone structure, the synovial membrane showed
neoplastic changes (Fig. 2). The right axillary lymph node
was enlarged (6 × 3 cm2). Chest CT revealed multiple small
metastatic pulmonary nodules. The prognosis was expected
to be negative because of the suspicion of metastasis, the
degree of pain worsened, and the size of the tumor increased;
therefore, palliative amputation was considered. The right

Fig. 2. Computed tomography images of the humeral condyle
(A) and proximal radius and ulna (B) demonstrate the combination of irregular bone lysis and periosteal reaction. (C) Threedimensionally reconstructed image of the distal humerus, radius,
and ulna in the lateral aspect.

thoracic limb was amputated through the removal of the
scapula. Axillary lymph nodes and other regional lymph
nodes were also removed during the surgery. The dog recovered without any complication and showed good general
health. However, the owner refused the administration of
adjuvant chemotherapy. The limb and removed lymph nodes
were submitted for histopathologic evaluation. On gross
examination, the bone marrow and bony structure of the
proximal ulna and distal humerus were effaced by an unencapsulated, poorly circumscribed, infiltrative neoplasm. The
large mass surrounding the elbow joint was due to the neoplastic proliferation of neighboring muscles and joint capsule. Furthermore, proliferated soft tissues were filled with a
hemopurulent discharge. The bone neoplasm was composed
of spindle cells and occasional round cells, sometimes
arranged in pleomorphic sheets supported by existing stroma.
Bone and axillary lymph node had the same features on
microscopic observation. Neoplastic cells had distinct cell
borders and moderate amount of amphophilic cytoplasm.
Nuclei were round to oval and had finely to coarsely stippled chromatin and 1–3 indistinct nucleoli. Marked anisocytosis and anisokaryosis were seen. Marked osteolysis and
mesenchymal proliferation were also seen (Fig. 3A). More
than 90% of the local lymph nodes showed necrotic changes,
and multiple aggregates of lymphocytes, plasma cells, and
macrophages with fibrous tissue were seen at the periphery.
To obtain a definitive diagnosis, immunohistochemical evaluation was performed, which revealed a large number of
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Fig. 3. (A) Histological appearance of the histiocytic sarcoma
characterized by marked anisocytosis and anisokaryosis. H&E
stain. (B) Positive immunohistochemical staining of neoplastic
cells for CD18. Scale bars = 50 µm.

CD18-positive cells and low to moderate number of vimentin-positive cells (Fig. 3B). On the basis of the histological
criteria and immunohistochemical features, a final diagnosis
of PAHS was made. The dog showed good general health
during 4 months after the surgery, but showed weight loss
and intermittent vomiting and dyspnea for 1 month. Therefore, the owner elected euthanasia.
Localized HSs that develop from a single region are
locally invasive and tend to metastasize to draining lymph
nodes. Most localized HSs are reported in the subcutaneous
tissues of the extremities [2]. The tumor masses often invade
the deep dermis and underlying skeletal muscles and fascia.
Furthermore, localized HS can develop from a periarticular
region. Previous studies have suggested that the association
with a joint is because the tumor can develop from the dendritic cells of the synovial lining [3, 7].
In a review of joint tumors in dogs, PAHS was three times
more common than was synovial cell sarcoma, especially in
the area of the stifle joint [4]. Furthermore, an association
between PAHS in the stifle joint and previous cranial cruciate ligament disease or previous joint disease has been reported
[4]. Only few reports have documented PAHS in the elbow
joint; this could be because of the characteristics of the elbow
joints that show relatively few ligamentous diseases [4]. In
this case, the tumor site was the elbow joint, which was an
uncommon site, and the only clinical sign was that of forelimb lameness and pain, without previous elbow joint disease.
HS is usually observed in middle-aged Bernese Mountain
Dogs, Rottweilers, Golden Retrievers, and Flat-Coated Retrievers. Although the patient’s signs can lead to a suspicion of
HS, diagnostic evaluation is necessary for confirming the
diagnosis. Determining the exact sublineages of dendritic
cells from which HSs arise is not yet possible. However,
immunohistochemical evaluation using CD18 and vimentin
revealed the origin of the tumor cells, and was very helpful
in differentiating these tumors from osteosarcoma, synovial
cell sarcoma, and malignant fibrous histiocytomas [6, 8].
With the recent development of limb-sparing techniques
using allografts and xenografts, many successful cases of
treatment of distal limb neoplastic disease have been reported
[9, 12]. In the present case, although the dog showed good
general health and an intact shoulder joint, the region with
the tumor surrounded the elbow joint and the neoplasm

affected the humerus. Therefore, amputation was a reasonable treatment choice.
A more favorable prognosis may be expected for dogs with
localized HS than with disseminated HS, which is an aggressive multisystem disease with a grave prognosis. The dog in
this case survived only 5 months after the amputation because
although the original tumor site in the elbow was completely
excised, the tumor had already metastasized to the draining
lymph nodes and lungs. Many multimodal therapies, including surgical resection, chemotherapy, and radiation therapy,
have been reported and may be helpful in improving the
prognosis [10].
Localized HS with destructive lesions involving multiple
bones of a joint and a periarticular soft-tissue mass is uncommon in dogs and is of unknown etiology. PAHS should be
considered an additional differential diagnosis in middle-aged
to older predisposed dog breeds, including Rottweiler, presenting with lameness when radiography reveals an aggressive joint lesion. Additional diagnostic evaluations described
in this case report can be performed to make a definitive
diagnosis.
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