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16-year-old male , right acetabulum, osteolytic lesion 

Langerhans cell 
histiocytosis



Clinical History

• A 3-year-old boy presents with fever, right 
distal forearm swelling and tenderness

• MRI:
• Expansile lesion in the distal right ulna

• Multi-loculations and air fluid levels

• Radiological ddx: benign aneurysmal bone cyst 
and less likely giant cell tumor 



1st Bone curettage



Dx: 
“Fragments of giant cell poor, 
acellular fibrous cyst walls with 
admixed inflammatory cells, 
suggestive of solitary bone cyst in this 
material.”

“Giant cells, blue bone and 
cellular fibroblastic proliferation 
are not present to support the 
diagnosis of aneurysmal bone 
cyst.”

1st Bone curettage



2nd curettage – 6 months later



2nd curettage – 6 months later



• Histology shows multiple fragments of soft tissue and unremarkable 
bony trabeculae.  The intervening stroma and the other fragments show 
marked mixed inflammation predominantly comprising lymphocytes, 
plasma cells and histiocytes.  Hemosiderin deposition and siderophages
are also noted. 

• History of trauma and bone graft before 6 months is noted. Given the 
presence of abundant chronic inflammatory cells and history of swelling 
with fever of 2 months, the features would be most consistent with the 
clinical working diagnosis of chronic osteomyelitis.  However, given 
that the radiological findings do not support osteomyelitis and rather 
include differentials like GCT and aneurysmal bone cyst, the case will be 
sent for expert opinion

Second opinion - Diagnosis: 
Right distal ulna, biopsy:

- Chronic osteomyelitis
- No cyst recurrence





3nd curettage – 3 months later











Ulna, distal (right), recurrent bone tumor, curettage:
Histiocytoid mononuclear cell proliferation surrounded by 
mainly plasma cell infiltrate.

Case sent for expert opinion

Dx: Angiomatoid fibrous histiocytoma.  
Stains for desmin and CD99 are positive.



• A soft tissue neoplasm of low malignant potential

• Occur in superficial soft tissues of extremities in children & young 
adults

• Chen et al ( 2011) report on 8  cases outside somatic soft tissues:
• Lung (3), mediastinum (1), vulva (2), retroperitoneum (1) and ovary (1)

• Other reports  that included  origin in bone, brain and omentum 

• Bone lesions
• Radiology: locally destructive lesion

Modern Pathology (2011) 24, 1560–1570



Modern Pathology (2011) 24, 1560–1570



Angiomatoid fibrous histiocytoma 

• Typical histological features:
• Outer shell of lymphoid tissue

• Multinodular aggregates of plump ovoid and spindled fibrohistiocytic cells 

• Blood-filled spaces 

• Abundant admixed plasma cells

• Unusual histological features: clear cells, rhabdomyoblast-like cells, myxoid stroma

• Molecular: 
• EWS gene translocation ( EWSR1–ATF1 or EWSR1–CREB1 )

• FUS gene translocations ( also seen in clear cell sarcoma, and primary pulmonary 
myxoid sarcoma)

Modern Pathology (2011) 24, 1560–1570

Histopathology. 2014 Mar;64(4):461-76. 



Angiomatoid fibrous histiocytoma -IHC 

• 8 extra somatic cases (Chen et al)*: 

• EMA (100%)

• CD68 (100%)

• CD99 (100%) 

• Desmin (63%)

• Smooth-muscle actin (43%)

• Ki67 low ( 2-4%)

• ALK + ( FISH - no ALK gene rearrangement)#

*Modern Pathology (2011) 24, 1560–1570
# Am J Surg Pathol. 2018 Jun 5.



12-year-old male

MRI : 
Left femur: aggressive permeative 
ill-defined & irregular lesion 
involving the distal metadiaphysis
with significant periosteal reaction



CD99





*Am J Clin Pathol. 2010 May;133(5):756-61. 

Dx: Osteosarcoma

CD99 reported to be 
expressed in some 
osteosarcomas especially 
small cell OS*



Challenges of Bone biopsies

• Sampling  “The representative material”

•Need for clinical – radiological – pathological correlation

•Morphological, immunohistochemical and molecular 
overlap between entities

•Rare neoplasm/unusual location

•Need for adequate knowledge of normal bone histology 



Sampling  “The representative material”?

Clinical History 

• Age

Benign Malignant

Fibrous cortical defects
Nonossifying fibroma
Simple bone cyst
Aneurysmal bone cyst
Chondroblastoma
Langerhans cell histiocytosis
Osteoblastoma
Osteoid osteoma
Osteofibrous dysplasia
Chondromyxoid fibroma
Fibrous dysplasia
Enchondroma

Leukemia
Ewing sarcoma
Osteosarcoma
Adamantinoma
Chondrosarcoma
Metastatic disease 
(neuroblastoma, 
rhabdomyosarcoma, Hodgkin 
lymphoma)



Sampling  “The representative material”?

Clinical History 

• Age

• Location

• Associated symptoms (fever, 
pain, relief with Aspirin, etc..)

• Comorbidities ( fractures, 
hypoparathyroidism) 

https://rad.washington.edu



Radiology

• Location

• Margins ( sharply sclerotic, sharply lytic or ill-
defined)

• Periosteal reaction ( benign: smooth vs. malignant: 
perpendicular, multilayerd, Codman triangle)

• Pattern of bone destruction  ( benign: geographic 
destruction, moth-eaten or permeative)

• Soft-tissue mass

• Matrix ( chondroid, osteoid)

https://cdn.agilitycms.com/applied-radiology/PDFs/Issues/AR_07-18_Vartevan_SA-CME.pdf

https://cdn.agilitycms.com/applied-radiology/PDFs/Issues/AR_07-18_Vartevan_SA-CME.pdf


Morphological & immunohistochemical overlap

• Giant cell
• Giant cell tumor of bone

• Aneurysmal bone cyst

• Chondroblastoma

• Giant cell rich osteosarcoma



Molecular pathology of bone lesions

• Valuable in cases with limited 
material

• Need to correlate with morphology 
& radiology

• Issues of tissue processing

Histopathology. 2014 Mar;64(4):461-76. 



Rare neoplasm/unusual location

20-year-old male Primary Pleomorphic liposarcoma of bone



Rare neoplasm/unusual location

Telangiectatic osteosarcoma 6-year-old M tibial lesion

Aneurysmal bone cyst



How well do you know your bone?!!

Young Emir Studying
Osman Hamdy Bey, 1878 
Oil on canvas
Louvre Abu Dhabi

Spine – Embryo
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