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Abstract 
 
Case Description and Clinical Findings- A seven-year-old male German shepherd dog was 
referred to Small Animal Clinic with severe lameness (non-weight-bearing) and considerable 
localized proximal right humerus swelling. Radiographic study revealed severe soft tissue 
swelling and pathologic fracture of proximal right humerus. Immediately, the right forelimb 
was removed surgically and once sample was sent to pathologic laboratory for staining and 
immunohistochemical studies. Seven antibodies were used for immunohistochemical study 
of sample removed. 
Treatment and Outcome- Dog tolerated operation and recovered in 12 hours after surgery 
with no post-operative complication. The sample removed was giant cell osteosarcoma in H 
and E staining study. This tumor was with low mitotic and metastatic activity in 
immunohistochemical study. 
Clinical Relevance- Immunohistochemical study showed that antibodies used for histologic 
study could determine origin of tumor and being metastatic character of tumor for predicting 
of survival time and how to manage (medical and surgical treatment) this type of bone 
neoplasia.  
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Case Description 
  
A seven-year-old male German shepherd dog was brought in Small Animal Clinic with 
lameness and severe localized proximal right humerous swelling, anorexia and weight loss. 
Firm swelling confirmed in right arm region (Fig. 1). Radiograph survey of affected bones 
showed pathologic fracture of proximal right humerous, cortical and trabecular bone lysis, 
periosteal bone proliferation, and severe soft tissue swelling (Fig. 2). Dorsoventral, right and 
left lateral views of chest were taken for careful evaluation for evidence of tumor metastasis. 
No abnormalities found in CBC and total serum alkaline phosphatase was 490 u/l.  
 

Treatment and Outcome  
 
Dog received dextrose-saline solution (20 
ml/kg/hr, IV) and preoperative medication 
(atropine sulfate 0.03 mg/kg, SC) prior to 
anesthesia. Cefazolin (22 mg/kg, IV) was 
administrated as a prophylactic antibiotic 
before operation. Anesthesia was induced 
with diazepam, (0.27 mg /kg, IV) 
combined to ketamine hydrochloride (0.05 
mg/kg, IV). Propofol (7.5 mg/kg, IV) was 
administrated for maintenance of 
anesthesia. The patient was positioned in 
left lateral recumbency. Skin incision from 
the dorsal border of the scapula, over the 
scapular spine, to the proximal third of the 
humerous was made, and then the skin 
incision was continued around the right 
forelimb at this level. The trapezius and 
omotransversarous muscles at the insertion 
level on the scapula spine were transected. 
Rhomboideus muscle from its attachment 
on the dorsal border of the scapula was 
transected as well. For exposing of the 
medial surface of scapula, scapula was 
resect laterally with elevation of the 

serratus ventralis muscle from the medial surface of scapula, brachial plexus and related 
muscles were transected. The right forelimb was removed and once was sent to pathologic 
laboratory. The brachial plexus and vessels were covered with approximately of the muscle 
bellies. Subcutaneous tissue and skin were sutured using 3-0 polyglactin 910 and 2-0 nylon 
suture materials, respectively.   
All the samples were fixed in 10% formalin, embedded in paraffin wax, and sectioned (6 µm). 
The sections were stained with Haematoxylin and Eosin processed for 
immunohistochemistry. Seven antibodies were used such as MoAb anti-human Vimentin, 
PCNA, CD99, Desmin, CD34, Ki67 and Cyclin D1 all from Dako kit. Post-operative care was 
including antibiotic-therapy (cefazolin, 22 mg/kg, IM, every 8 hrs for 3 days). 

 
Figure 1. Extensive swelling of right fore-limb. 

 

 
Figure 2.  Radiographic picture, complete considerable lysis of 
two cortices and mouth-eaten lysis of proximal humerus are 
presented and humerus is pathologically fractured. Edge 
margins between normal and abnormal bone are irregular and 
ill-defined with osteogenesis reaction in peripheral soft tissue. 
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Dog tolerated operation and recovered in 12 hours after surgery. He started to do weight-
bearing second day post-operatively. Unfortunately, owner euthanized the dog in week 2 post-
operatively because of reluctancy to accept chemotherapy and dog appearance. 
The cut surface showed a firm white encapsulated mass, measuring about 7.5×5 cm, located 
in the right humerus area typically involved the epiphysiometaphyseal region of humerus. An 
invasive mass infiltrated the adjacent tissue. 
The regional lymph nodes appeared normal. 
The tumor extended up to the adjacent 
articular cartilage, which remained intact. 
The tumor was eccentric to the long axis of 
the humerus. The overlying cortex had 
undergone resorption and the contour of the 
bone was expanded by the tumor which is 
covered by a thin shell of subperiosteal new 
bone. There was no cystification of the 
tumor, which may be so prominent as to 
mimic aneurysmal bone cyst. 
Histologically the lesion is composed of 
osteoclast-like multinucleated giant cells 
(MGCs) in a moderately vascularized 
network of proliferating polygonal or in 
some areas spindle-shaped stromal cells (Fig. 3).  
Osteoid was sparse and arranged in thin strands mixed with spindle cells. In the periphery of 
the mass, irregular trabeculae of woven bone were also present. Immunohistochemical stains 
for vimentin, PCNA (25%) exhibited diffuse and highly cytoplasmic labeling in MGC and 
polygonal cells within the stroma (Fig. 4). No cellular staining against Desmin, CD34, Ki67, 
Cyclin D1 and CD99 was observed (Fig. 5 A-E). Finally, diagnosis was giant cell 
osteosarcoma. 
 

  
Figure 4. Immunohistochemical staining for Vimentin (A), PCNA (B). 

Note cytoplasmic staining of Vimentin and nuclear staining of PCNA ×750. 
 

Discussion 
 
The life span of dogs with osteosarcoma to a median of 300 days with a 40% 1-year survival 
was extended by multiple modality treatment such as amputation and cisplatin 
chemotherapy.2,3,7 Treatment of appendicular bone tumors involves limb amputation or tumor 
resection combined with limb salvage techniques and chemotherapy. Improved changes for 

 
Figure 3. Giant cell tumor consists of uniformly distributed 
giant cells surrounded by round to oval mononuclear cells 
that rapidly proliferated. Note the similarity of nuclei in both 
cell populations × 450. 
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survival are possible with amputation or limb-sparing procedures combined with 
chemotherapy such as cisplatin.1,4,5,6 Dernell et al, showed that dogs treated for osteosarcoma 
with amputation alone have a median survival time of 3 to 4 months.3 Dernell and co-workers 
also showed median survival times of 260 to 400 days and a 385 to 625 1-year survival rate 
with amputation and cisplatin.3 Recently, biphosphonates have also been used to help 
diminish bone pain associated with osteosarcoma.3  
Histopathologically, osteosarcoma is composed of anaplastic mesenchymal cells that produce 
osteoid.3 Histologic subgroups include osteoblastic, fibroblastic, osteoclastic, poorly 
differentiated, and telangiectatic osteosarcoma.3,8 Some pathologists believe that an 
inflammatory component is often present in fracture-associated sarcoma as sarcoma that 
arises in the diaphysis of a long bone at the site of a previous fracture.8 
 

  

  
  

 
Figure 5. Immunohistochemical staining for 
 
CD99: A, 
Desmin: B, 
CD34: C, 
Ki67: D and 
Cyclin D1: E 
 
were negative × 250. 

 
The cause of osteosarcoma is unknown.3,5 Some researchers claimed that a virus could be 
proposed cause but is currently considered unlikely.3 Boudrieau and coworkers believe 
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osteosarcoma is associated with fractures metallic implants, radiation fields following 
radiation treatment of soft-tissue sarcomas.9 Recent studies were investigating potential 
molecular and genetic causes of osteosarcoma3. Histological pattern of this tumor is similar to 
those former authors' findings.8,10 Vimentin positivity implicated that this tumor originated 
from mesanchymal cells.8 Histological finding and negativity for Desmin (intermediate 
filament in the muscle cells) identified that this tumor is not originated from myoblasts.11 
Also this tumor didn’t originate from hematopoietic precursors and angioblasts, because The 
CD34 protein that is selectively expressed on lymphoid and myeloid hemopoietic progenitor 
cells and on vascular endothelium was negative.12 CD99 antigen is reported to be strongly 
expressed on PNET/EW (Primitive Neuroectodermal Tumor/Ewing’s sarcoma) in human was 
negative in this tumor then this tumor didn’t have neuroectodermal origin.13 Ki67 is a nuclear 
cell cycle associated protein, which is expressed in all active parts of the cell cycle (G1, S, G2 
and mitosis) but not in resting cells.14 Maximum expression of cyclin D1 occurs at a critical 
point in mid to late G1 phase of the cell cycle.15 Proliferating cell nuclear antigen (PCNA) is a 
Cofactor for DNA polymerase delta in S phase and also during DNA synthesis associated 
whit DNA damage repair mechanisms.16 Negativity for these three later markers means that 
low mitotic activity of this tumor and endorses low metastatic activity that we observed.    
In a recent study, dogs with appendicular osteosarcoma that had strong COX-2 expression had 
significantly decreased overall survival time. Mullins and co-workers in above study showed 
that the median survival times for dogs with negative (n=10), poor (n=19), moderate (n=11), 
and strong (n=4) expression were 423, 399, 370, 86 days, respectively. 
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  چکیده
  

 سلول در سگمطالعه ایمونوهیستوشیمی استئوسارکوماي دیو  
 

   5سیدرضا روحانی حاجی آقا، 4 فرخ رضا کبیر، 3 امید فاضلی، 2 سعید حصارکی، 1حمید رضا فتاحیان
  

  گروه آموزشی رادیولوژي 4 ،گروه آموزشی پاتولوژي 2 ،موزشی جراحیآگروه  1
  دانشکده علوم تخصصی دامپزشکی، ،دانش آموخته کارشناسی علوم آزمایشگاهی دامپزشکی 5 و

 نشگاه آزاد اسالمی، تهران، ایران،علوم و تحقیقات، داواحد 
  .درمانگاه دام هاي کوچک دکتر فاضلی، تهران، ایران 3

  
ساله نر ژرمن شپرد با عالئم لنگش شدید و تورم وسیع انتهـاي بـاالیی    7یک قالده سگ  -توصیف بیماران و یافته هاي بالینی

  .ع شداستخوان بازو راست به درمانگاه دام کوچک ارجا
اندام حرکتی راست به روش جراحی برداشته شد و نمونه بافتی بالفاصله به آزمایشگاه آسیب شناسی ارسال  -درمان و نتیجه آن

نمونه برداشته شده بـا  . ساعت از جراحی به هوشیاري کامل رسید 12د و پس از گذشت سگ عمل جراحی را تحمل نمو. گردید
مطالعـه ایمونوهیستوشـیمی نشـان    . استفاده از رنگ آمیرزي هماتوکسیلین و ائوزین استئوسارکوما دیو سلول تشخیص داده شد

  .داد این تومور درجه میتوزي پایین و فعالیت متاستازي باال را دارا می باشد
مطالعه حاضر نشان داد که آنتی بادي ها استفاده شده براي مطالعه بافت شناسی قادر هستند که منشائ تومـور   -اربرد بالینیک

درمـان دارویـی و   ( مبتال و خصوصیات متاستازي بودن آن را به منظور پیش گویی زمان زنده ماندن و چگونگی برخورد با بیمار
  .خوان را نشان دهندبه این نوع از نئوپالزي است) جراحی

 .استئوسارکوما، ایمونوهیستوشیمی، بازو، سگ -کلید واژگان
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