Connective Tissue E-Lab Questions & Answers
Case 1 

This 72-year-old man presents to the emergency department with sudden onset severe hip pain that occurred suddenly as he stood up from his chair. He is unable to walk because of the pain.
Question 1: What clinical information from this vignette might be useful in making the diagnosis? 

ANSWER: Age and sex are always useful. In this case we have an elderly male patient. The sudden onset of debilitating pain that came on with minimal exertion suggests an acute event, possibly a pathological fracture.
Question 2: With further questioning you learn that he has been feeling depressed and lethargic lately, and has been loosing weight for the past few months with aches and pains in his hips and back. There is no past history of malignancy and he is a non-smoker. How does this information help you? 

ANSWER: Constitutional symptoms such as depression and lethargy are nonspecific. Weight loss, however, is a significant complaint. Weight loss in an elderly patient should raise the suspicion of cancer. The fact that he is a non-smoker makes lung cancer less likely.
Question 3: What study would you order next? 

ANSWER: Radiograph of the hip

Question 4: What is your diagnostic impression now? What others studies could you order to confirm it? 

ANSWER: Old age, male sex, and radiographic findings in this case are highly suspicious for metastatic prostatic carcinoma. Serum PSA would confirm the diagnosis since it will almost certainly be markedly elevated. Serum calcium might also be elevated. Among the five carcinomas that frequently metastasize to bone, only prostatic carcinoma is typically osteoblastic. The others are usually osteolytic or sometimes mixed.
Question 5: How else could you confirm the diagnosis? 

ANSWER: Tissue biopsy could also confirm the diagnosis.




                              


Slide 3

Slides 2 & 3. Note the presence of new bone formation in slide 2 (arrow head). Recall that the osteoblastic lesions in metastatic prostatic carcinoma are not due to reactive remodeling. Instead, they result from new bone laid down upon existing bone trabeculae (arrow), which appears to be mediated by locally released factors. Higher power (slide 3) shows isolated carcinoma cells (blue arrow).

Question 6: How can you confirm that this is prostatic carcinoma in this biopsy? 

ANSWER: You could stain the cells for PSA with immunohistochemistry.
Case 2 

This 49-year-old woman with a seven-year history of cancer, developed acute hip pain while walking.

Question 1: What clinical information might be useful in making the diagnosis?

ANSWER: Again, there is acute onset of hip pain with minimal exertion raising the question of pathological fracture. Female sex, middle-age, and a relatively long history of cancer are important clues. The cancer history needs to be clarified.
Question 2: You obtain an x-ray of the hip (slide 4). What is your impression?




Slide 4. There is a subtrochanteric fracture with marked displacement through an osteolytic destructive bone tumor.

Question 3: What is your impression now? 

ANSWER: At this point it appears the tumor is aggressive based upon its destructive radiographic features. Because we see only one lesion, the differential diagnosis includes both primary and secondary tumors.
Question 4: Upon further questioning you learn that she had been treated with mastectomy and chemotherapy for invasive breast carcinoma seven years ago. She has been feeling OK until recently. During the past year she complains of feeling weak, tires easily, has had frequent bouts of colds and flu, and bruises easily. What is you thought process now?
ANSWER: History of breast cancer should strongly suggest metastatic disease as the cause of her bone tumor. The rest of the history (weakness, tiredness, bouts of illness, and easy bruisability) suggest bone marrow suppression with pancytopenia (anemia, leukopenia, and thrombocytopenia)
Question 5: What might these findings imply?

ANSWER: Diffuse replacement of the bone marrow by metastatic cancer cells can cause pancytopenia.
Question 6: A biopsy (slides 5 & 6) is obtained at the time of orthopedic intervention. What is your diagnosis? 





                          

(Slides 5 and 6) Metastatic adenocarcinoma consistent with breast primary. Note the sparse, thin bone trabeculae and replacement of the marrow by carcinoma, consistent with an osteolytic tumor. Recall that bone destruction in osteolytic metastases appears to be mediated by osteoclastic stimulation. Recall also that osseous metastasis in breast cancer may be compatible with rather long survival, unlike lung cancer.

Case 3 

This 68-year-old man complained of worsening pain in the knee/thigh region of one leg.

Question 1: On physical examination the thigh is tender. You order an x-ray (slide 7). What is your initial impression and differential diagnosis?
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Slide 7. There is a purely osteolytic bone tumor in femoral diaphysis. The tumor, although circumscribed has ill-defined boundaries. There is attenuation and lysis of the cortex consistent with a malignant neoplasm. The differential diagnosis for such a lesion in an elderly patient includes metastasis, myeloma, and lymphoma. A non-mineralizing primary bone tumor might also be considered.

Question 2: Upon further questioning you learn that the patient has no known history of malignancy. He is a non-smoker. He recently had his serum PSA tested, which was negative. Spine x-ray (slide 8) is obtained. What can you rule out?
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A lytic bone tumor in a lumbar vertebra. CT scan of the thorax and abdomen shows no other masses. There is no palpable neck mass.
ANSWER: Pulmonary, renal, prostatic, and thyroid primary tumors are essentially (although not absolutely) ruled out. Primary bone sarcoma is unlikely since we have two separate bone tumors and no evidence of pulmonary metastases. Myeloma and lymphoma are still in the running.

Question 3: What test would be appropriate to order now? 

ANSWER: Serum protein electropheresis. It would show a monoclonal immunoglobulin spike in myeloma.
Question 4: The histology from this case is shown in slide 9. What is the diagnosis? 
[image: image42.jpg]




Slide 9. Plasma cell (or multiple) myeloma. The tumor consists of a monotonous population of mature plasma cells with eccentric round nuclei and abundant basophilic cytoplasm.
Question 5: Two days later your patient sustains a pathological fracture (slide 10). You consult an orthopedic oncologist and he decides to fix the fracture with an intramedullary nail and screws (slide 11). You are concerned that he has spread tumor up and down the shaft of the femur with this procedure. Is this a valid concern?
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ANSWER: No. Because myeloma (like metastatic carcinoma) is considered a systemic disease not curable by surgical resection, intraosseous spread by surgical contamination is not a serious clinical concern. In this case, the surgical operation was purely a palliative measure not designed to ablate the tumor.
Case 4 

This 26-year-old woman complains of with multiple lumps and bumps and recent leg pain.

Question 1: Slides 12 and 13 are A-P and lateral views of the leg. What is your diagnosis? 




        

ANSWER: The diagnosis is multiple hereditary exostosis. Radiographs show multiple bony outgrowths arising from femur, tibia, and fibula. These lesions project from the bone surfaces like polyps on bony stalks. The cortex of each stalk flares outward form the cortex of the bone and the medullary compartment of the stalk is continuous with the medullary cavity of the bone. There is also widening of the femoral and tibial metaphyses.

Question 2: What are these tumors called? 
ANSWER: Osteochondromas.
Question 3: How do you know this is a hereditary condition? How might you confirm this? 
ANSWER: Most cases of osteochondroma are solitary tumors and occur sporadically. Multiple osteochondromas is seen only in the hereditary condition. You might confirm this diagnosis by inquiring about other family members, whether they also have lumps and bumps. Recall that multiple hereditary exostosis is an autosomal dominant disease.
Question 4: Describe the histogenesis of osteochondroma. 
ANSWER: Osteochondromas are believed to arise from displaced fetal cartilage. This displaced cartilage undergoes endochondral ossification to form cartilage-capped bony lesions that grow in a direction perpendicular to that of normal bone growth.
Question 5: What is the gross appearance of osteochondroma? 


      


Osteochondroma is a mushroom-shaped, polypoid bony structure, with lobulated cartilage cap. The stalk is composed of cancellous and cortical bone. 
Question 6: Describe the histology. 




Slide 16. Histologic section shows hyalin cartilage cap (*) overlying mature bone. Because the bony stalk of osteochondroma is continuous with the medullary compartment of the bone, one finds bone marrow elements (fatty marrow [arrow] in this case) within it. 
Question 7: What is happening at the bone-cartilage cap interface? What normal structure does it resemble? 
ANSWER: Endochondral ossification. Note that the cartilage blends into the bone, sending tongues of light blue cartilage matrix into the pink bone matrix (arrowhead in slide 16). This resembles the normal physis.
Question 8: What is the usual clinical behavior of osteochondroma?

ANSWER: This is a benign bone tumor and its growth parallels normal skeletal growth. It rarely progresses beyond pubery. Most tumors are asymptomatic and can be left alone. Tumors that cause pain or restrict motion can be excised simply. Only rarely will it transform into a malignant neoplasm (typically chondrosarcoma.) Malignant transformation is slightly more common in multiple hereditary exostosis.

Case 5 
This 13-year-old young man complained of pain and swelling of the upper calf, much worse over the last month. Physical exam disclosed a limping gait and a palpable, tender mass.
Question 1: What is your initial impression and differential diagnosis? 

ANSWER: Acute onset of pain and swelling of an extremity of an adolescent patient should make you consider a bone or soft tissue tumor, trauma, or infection (e.g. osteomyelitis). 
Question 2: What tests would you order? 
ANSWER: The first thing you should order is a plane radiograph (Slides 17 and 18) of the affected area. Other tests that might be useful are a CBC for osteomyelitis and serum alkaline phosphatase (a marker often elevated in ostosarcoma).

Question 3: Slides 17 and 18. Describe the radiographic findings. What is the differential diagnosis now? 




                            

Radiographs disclose a mixed osteoblastic/osteolytic bone tumor located in the tibial metaphysis. Osteoblastic areas are indicated by arrows. There are also areas of osteolysis. The tumor has an ill-defined border consistent with a permeative lesion. Note the open growth plates (arrow head). You should be seriously considering osteosarcoma.
Question 4: What should you do next? 

ANSWER: You need to confirm your diagnostic impression with a tissue diagnosis (slide 22).
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Slide 22. Histopathology of osteosarcoma. The tumor consists of abundant osteoid matrix (orange-pink background) containing hyperchromatic pleomorphic cells. Note that presence of osteoid is necessary for the diagnosis, and that osteosarcoma is almost always a high-grade sarcoma, as in this case.
Question 5: Clinical stage is a very important factor in the prognosis and treatment of osteosarcoma. How might you stage this tumor?

ANSWER: Histologic grade, local confinement, and distant metastasis are used to stage sarcomas (table)
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NOTE: You already know that this is a high-grade sarcoma from the histology (slide 22). To assess local extent of the tumor, MRI is very useful (Slides 19 and 20). To assess for distant metastases, CT of the chest is very useful. Recall that lung is the major site of sarcoma metastasis.
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Slides 19 and 20. MRI is very useful in delimiting the extent of bone and soft tissue involvement in bone tumors. It also provides important information in planning limb salvage surgery. Cortical bone appears black and fat appears white in both the T1- (slide 19) and T2-weighted (slide 20) images. The tumor changes in signal intensity between these two modalities. Only minimal evidence of soft tissue invasion (arrow) is seen.
Question 6: In this case the chest CT scan was negative and bone scan showed no other lesions. What is the Enneking stage of this tumor? 
ANSWER: IIB
NOTE: Following four cycles of adriamicin-based, multiagent chemotherapy, the proximal tibia and femoral condyles were resected. The gross specimen is examined in the pathology lab (slide 21)
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Slide 21. Gross resection specimen shows a sclerotic tumor filling the metaphysis and sparing the epiphysis. Note that the open growth plate (arrow head) is a relative barrier to tumor spread. Note also the soft tissue extension (arrow).
Question 7: The tibial growth plate was removed with this operation. Does this concern you? 
ANSWER: It should because removal of this growth plate will cause leg length discrepancy.
Question 8: How might this complication be avoided?
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Slide 23. Post-reconstruction radiograph. Note the artificial knee joint and the wider area in the stem (arrow) of the tibial prosthesis. This is an expandable prosthesis that can be lengthened incrementally to accommodate leg length discrepancy as the child grows.
Case 6 

This 11-year-old girl presents with pain and diffuse swelling of her arm.
Slide 24. Patient photograph shows massive swelling of the arm.  
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Question 1: Your differential diagnosis should be similar to that in case 5 (A1 case 5). The first test to order is an x-ray (slide 25). What is your impression? What do the arrow and arrowhead point to? Can you tell whether this is a bone or soft tissue lesion?
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ANSWER: Acute onset of pain and swelling of an extremity of an adolescent patient should make you consider a bone or soft tissue tumor, trauma, or infection (e.g. osteomyelitis).

(Slide 25) There is a large mass involving the bone and soft tissues of the distal half of the arm. The arrow points to a periosteal reaction on the diaphysis. The bone in this area shows an ill-defined region of radiolucency. The arrowhead points to a diffuse, hazy swelling in the soft tissue consistent with a mass. Given the intramedullary lesion in the bone and the circumferential periosteal reaction, the tumor appears to originates in the bone and invade the soft tissues secondarily. You can conclude that this is a primary malignant bone tumor. 
Question 2: What other imaging study might be useful?

ANSWER: MRI is useful because it better defines the extend of a tumor that a plane radiograph, which helps the surgeon plan his operation (Slide 26 and 28)
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Slides 26 and 28. Sagittal MRI (slide 26) shows the extent of the tumor. It is much larger than what was apparent in the radiograph. Cross section (slide 28) shows intramedullary bone tumor with circumferential soft tissue component.
Question 3: We still do not have a diagnosis. What should you do next? 
ANSWER: Get tissue
Question 4: The surgeon perfoms an open biopsy. The histology is shown (Slides 29 and 30). What do you think?




            

This is a small blue cell tumor. The low power micrograph (slide 29) shows sheets of these cells infiltrating between long spicules of periosteal reactive bone. Higher power (slide 30) show closely spaced small hyperchomatic malignant cells.
Question 5: What is your diagnostic impression?

ANSWER: Small blue cell malignancies include lymphoma, rhabdomyosarcoma, neuroblastoma, and Ewing’s sarcoma. There are subtle histologic and immunohistochemical differences that help distinguish among them. In this case, the diagnosis is Ewing’s sarcoma.
Question 6: How else might you confirm this diagnosis?
ANSWER: Because Ewing’s sarcoma has a distinctive translocation (11:22), cytogenetic or molecular techniques can also be used.
Case 7 

This 12-year-old boy presents with rapid onset swelling and pain of the ankle.

Question 1: Again, the first test you order is an x-ray (slides 31 and 32). Describe the radiographic features. Do you believe this is a benign or malignant tumor? 
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A-P and lateral radiographs show a purely osteolytic, well circumscribed, very expansile fibular metaphyseal bone tumor. Despite the extent of bony expansion, the cortex remains intact but markedly thinned (arrow). Note the sharp margin at the proximal medullary boarder. These are features of a benign tumor.

Question 2: What is in your differential diagnosis? 

ANSWER: A radiographically benign bone tumor in a long bone metaphysis of a 12-year-old child includes aneurysmal bone cyst, solitary bone cyst, non-ossifying fibroma, Langerhan’s granuloma, and fibrous dysplasia.

Question 3: Because the radiographic findings are characteristic of a benign lesion, the surgeon decides to resect it without a tissue diagnosis. The intraoperative appearance of the tumor is depicted (slide 33). The excised tumor is depicted (slides 34 and 35). What is your impression?
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Intraoperative photograph and resection specimen shows a fusiform, expansile bone tumor with no evidence of cortical destruction.
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The tumor appears red-purple even through the intact cortex consistent with a bloody lesion. It is sharply demarcated from the surrounding bone. Cut surface shows a multilocular bone cyst filled with bloody fluid.
ANSWER: Aneurysmal bone cyst. The histology confirms this diagnosis (slide 36).
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Slide 36. Photomicrograph shows fibro-osseous trabecula (arrows) and blood (arrowhead) of aneurysmal bone cyst. Note that ABC differs from solitary bone cyst, which is unilocular and typically filled with non-bloody fluid. Post-reconstruction radiograph.
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      Slide 37. Post-reconstruction radiograph shows allograft bone (arrow), metal plate and screws.
Case 8 

This 30-year-old woman complains of knee pain, worse over the past six months.

Question 1: Your initial work-up detects a lytic bone tumor in the distal femur. The MRI image is depicted in slide 38. What is your differential diagnosis? 
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The MRI shows a large bone tumor that involves both the epiphysis and metaphysis (compare with other leg). The differential diagnosis is still fairly broad at this time and would include malignant tumors such as metastasis, myeloma (although she is quite young for this), osteosarcoma, fibrosarcoma, and benign bone tumors.
Question 2: What other clues might help narrow this differential diagnosis? 
ANSWER: Epiphyseal involvement is an important clue to the diagnosis. This coupled with her age (skeletally mature young adult) should lead you to consider giant cell tumor as your first differential diagnosis.
Question 3: What next? 
ANSWER: Get tissue. (Slide 41)
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Slide 41. The biopsy shows numerous multinucleated giant cells (arrows) and mononuclear cells with similar nuclear features. The diagnosis is giant cell tumor of bone.
Question 4: What is the natural history of giant cell tumor? How might this affect how it is treated?
ANSWER: Giant cell tumor is benign but can be locally aggressive. Very rarely it can metastasize. It is treated more aggressively that other benign bone tumors to prevent local recurrence. In this case, the tumor was resected with an en bloc procedure (slides 39 and 40) and the distal femur was replaced by allograft bone (slide 42)




            

Slides 39 and 40. Gross resection specimen. Cut surface discloses a fleshy, hemorrhagic tumor extending into the epiphysis and partially destroying the cortex, consistent with an aggressive lesion.
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Slide 42. Post-reconstruction radiograph showing replacement of resected bone with allograft bone, metal plate and screws.

Case 9 

This 89-year-old woman, wheelchair-bound nursing home patient, presents with massive enlargement of the thigh.

Question 1: The MRI image is depicted in slides 43 and 44. What is your impression?



                  


The MRI shows a large, deeply situated soft tissue thigh mass. It has a lobulated appearance, sharp contour, and heterogeneous signal intensity. Note that this type of heterogeneous pattern would be consistent with areas of hemorrhage and necrosis. These features are characteristic of a malignant soft tissue tumor. Note also that the tumor has a similar signal to that of subcutaneous fat.

Question 2: The surgeon performs an incisional biopsy. The histology is depicted in slide 48. Describe the findings? 
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The cells are very pleomorphic and hyperchromatic. Many of them have clear intracytoplasmic vacuoles that indent and scallop the nucleus (arrows).


Question 3: What is your diagnosis? 

ANSWER: This is a high-grade sarcoma that shows adipocytic differentiation. Those cytoplasmic vacuoles contain lipid. This tumor is called pleomorphic liposarcoma. The gross resection specimen is shown in slides 45, 46, and 47.




          
        

Slides 45, 46, and 47. Gross resection specimen showing a yellow, lobulated mass. Cut surface is bright yellow with geographic zones having a gray, gelatinous appearance.

Question 4: What is the most common adult soft tissue sarcoma? 

ANSWER: Malignant fibrous histiocytoma (MFH)
Question 5: What is the most common childhood soft tissue sarcoma?
ANSWER: Rhabdomyosarcoma
Case 10 

A 54-year-old man presents with an enlarging mass on the posterior calf.
Question 1: On physical examination there is a small, firm, but freely moveable mass. The MRI image is depicted in slide 49. What is your impression?

[image: image51.jpg]


Slide 49 is a cross-sectional MRI slice showing a small, well-circumscribed soft tissue tumor just deep to the fascial layer within the gastrocnemius muscle.

ANSWER: This is most likely a benign tumor based on size and circumscription. It is not a lipoma since it is located beneath the fascial plane (recall that lipomas are usually submucosal lesions) and because it signals darker that the subcutaneous fat on MRI.

Question 2: Because of its apparent benign nature, the surgeon decides to remove the tumor by simple excision (slides 50 and 51). What is your impression? 
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Slide 50 shows the intact tumor. It is a yellow and tan, well circumscribed, encapsulated mass. 

Slide 51 shows the cut surface. It shows a heterogeneous pattern yellow, tan, and red patches. 

Question 3: Representative histologic sections are shown in slides 52A and 52B. What is your diagnosis? 


              


Schwannoma. Low power photomicrograph (slide 52A) shows the typical architecture of schwannoma with hypercellular (Antoni A) and hypocellular (Antoni B) areas. Higher power (slide 52B) shows spindle cells arranged in palisaded clusters. There is abundant eosinophilic material between cells composed of intertwining schwann cell processes and collagen fibers.

Question 4: What do you suppose accounts for the yellow gross appearance in schwannoma?
ANSWER: The myelin produced by schwann cells has a high lipid content, which grossly appears yellow.



Slide 53. This is a cartoon that highlights gross anatomic differences between schwannoma and neurofibroma. Neurofibroma (left panel) arises centrally within the nerve and forms a fusiform expansion. Schwannoma (right panel) arises eccentrically and forms a mass that appears to be stuck onto the nerve.
