
Pediatric Bone Tumors
Amber Kazi PGY-1 3/19/20



HPI: A previously healthy 7 year old female comes to your office for left leg pain.

Onset: Yesterday on the playground,she was sitting on the stairs and another kid fell on top of 
her. She developed a lot of redness and pain close to her knee, which Mom said was more than 
expected given the impact. Because she was limping for a day, Mom brought her in.
Location: Left femur, closer to knee
Duration: Constant since yesterday
Characteristics: Redness/swelling above knee joint
Associated symptoms: Besides the pain and swelling, Mom denies weight loss, night sweats, 
fevers, neurologic changes in numbness/tingling. Able to limp. 
Resolving factors: none
Timing: constant
Severity: Limping with pain

On exam, you palpate a small mass over left femur with some tenderness to palpation. She also 
has an antalgic gait. Otherwise normal exam. What would you like to do next? 



Your imaging you asked for….

Your X-ray of 
her left leg 
looks like 

this...

Probably 
prompted that 
CT that looks 

like this...



Bony Masses in Kids



The Presentation: 
● Bony tumors usually present as an incidental finding
● Your symptoms can include: pain, swelling, refusal to use part, decreased 

range of motion, or a hard/fixed mass
○ Malignant? Tend to be more painful, with pain present while resting at night without 

relief from NSAID’s
○ HOWEVER: Your benign tumors can also have some similar presentations.



The Workup
Consider this work up from the 

AAP as a good starting point.

Would you want labs?
You could find an elevated LDH, 

alkaline phosphatase, and ESR that 
can help with diagnosis, but a 

picture is worth a thousand words.

What imaging?
A CT will help with diagnosis since 
better for bone, but you may need 

to do an MRI for better tumor 
characteristics and for surgical 

planning. 



The Scary: Osteosarcoma v. Ewing’s Sarcoma
Osteosarcoma Ewing’s Sarcoma

Age/Etiology Most common primary bone tumor, tends 
to be in older kids > 10

Second most common in children and 
adolescent, tends to be < 10; average age 

is 14

Pathology Osteoid tissue Undifferentiated, small, round cell tumor

Common locations Around the knee, but affects long bones 
and originates in metaphysis

Metadiaphyseal of long bones, but can 
also be found in the pelvis and 

lumbosacral spine

Risk factors Hereditary retinoblastoma, benign bone 
conditions, fibrous dysplasia, prior 
radiation, Li-Fraumeni syndrome

More common in white males

SHOW. THAT. IMAGING.



Let’s all pretend 
that we all 
completely 

remember what 
bone anatomy is

https://www.rch.org.au/fracture-education/anatomy/Anatomic_diff
erences_child_vs_adult/



Osteosarcoma: “Sunburst” 
meaning sclerotic, 

destructive, bone forming 
lesion with mineralization

Ewing: “Onion 
skinning” “hair on 
end”, meaning a 

mixed sclerotic and 
lytic lesion. 



The Benign: Rapid Fire
1. Osteochondroma: common benign bone tumor; 

can be painful. Looks like a stalk projection from 
bone surface. No need to remove (LUQ)

2. Enchondroma: cartilaginous lesion, radiolucent 
with cortical thinning, in the phalanges most times. 
(RUQ) 

3. Osteoid osteoma: small, benign osteogenic tumor 
that is self limiting. Can present as: acute, intense 
pain worse at night but responds to NSAID’s. See 
commonly in the femur and tibia. Looks like a 
round/oval metaphyseal or diaphyseal lucency 
surrounded by sclerosis. May resolve but can be 
removed. (LLQ)

4. Osteoblastoma: rare, benign, locally destructive, 
with insidious onset starting with dull aching pain. 
Spine is common location. (RLQ)

5. Fibroma: Sharply demarcated lucency of 
metaphysis. that can go away with time. (no pic)

6. Other DDX: Bone cysts v. fibrous dysplasia, 
eosinophilic granuloma,  langerhans cell 
histiocytosis, leukemia, lymphoma, metastases 



Sadly, this wasn’t when she made 
it to our ED. It was 2 months later 

when insurance would not let 
them follow up with an 

orthopedist. That day, Mom said 
we are going to an ED. 



The imaging you have now...
 XR L femur                                      MRI L femur w + w/o contrast                        NM bone scan



The Biopsy:
High Grade Osteosarcoma



The Treatment

● Basically: chemotherapy, then re-evaluation, 
then either surgery or radiation and more 
chemotherapy. 

● Her specific therapy: Her treatment will include 
neoadjuvant chemotherapy with assessment of 
treatment response. If resectable, will either 
remove surgically with chemotherapy 
afterwards. Currently chemotherapy consists of 
doxorubicin, dexrazoxane, cisplatin, high dose 
methotrexate.

● Surgical options include replacement of bone 
versus amputation versus rotationplasty (your 
ankle becomes your knee joint!



Her prognosis? 
● Post chemotherapy, the goal is 95% necrosis of tumor for good prognosis
● If she presented with a pelvic tumor, poorer outcome
● If she presented with bone or lung metastases, poorer outcome

○ With lung disease, the size of nodules, number of nodules, unilaterality, and whether you 
can resect can help

● 30-40% can have tumor recurrence



You lied to me...didn’t 
you tell me the most 
common tumor in this 
age group is Ewing’s?

#furtherworkup

Look back at 

those risk 

factors...



Li-Fraumeni Syndrome
● Mutation in the TP 53 gene
● Autosomal Dominant pattern
● Commonly can see osteosarcoma, soft tissue sarcomas, and breast 

cancer most common but can also see brain tumors, leukemias, and 
adrenal gland carcinomas

● She’s being tested right now with genetics in tow



What do I need to 
take away as a 

general 
pediatrician?

● Usually your bone lesions are 
incidental findings, but pay 
attention to alarm signs and 
symptoms

● For your boards, learn the 
main differences between 
Osteosarcoma and Ewing’s

● Don’t forget your 
characteristics of more 
common benign lesions

● Imaging and biopsy are more 
important for diagnosis of 
malignant bone tumors

● Treatment is a team effort
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