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Focused patient history and workup

March 2016 
• 9 y.o. male with PMHx of asthma and salt wasting CAH presents to ED with 

right knee pain following fall 2 weeks ago

• Meds: hydrocortisone 5 mg tablet TID, fludrocortisone 0.1 mg tablet BID

• Physical exam: circumferential knee pain with full range of motion and no 
swelling. Patient is weight bearing. No bruising, swelling, erythema, signs of 
infection, or external signs of trauma

• DDx: patellar fracture vs SCFE (given steroids and elevated BMI)

• Imaging: AP radiograph of hip/pelvis and knee

• Treatment: Tylenol or ibuprofen PRN for pain and discharged



Focused patient history and workup continued

May 2016
• Patient returns to ED with continued right knee pain and unsteady gait/limp 

for 1 week following fall 2 months ago
• Patient reports the pain awakens him from sleep but denies popping or 

locking of right knee
• Physical exam: right knee tenderness to palpation over patella and patellar 

tendon. Negative A/P drawer test and McMurray test. Pain in knee with 
flexion and extension of right hip joint. No pain on palpation of hip

• Meds: Addition of Motrin PRN for pain 
• Imaging: AP radiograph of hip/pelvis and knee
• Plan: consult orthopedic surgery; ordered MR of pelvis, bilateral femurs, and 

right knee



List of imaging studies

• XR of pelvis and right knee upon initial presentation in ED (March)
• unremarkable

• Repeat XR of pelvis, bilateral femurs, and right knee (May)
• Lytic bone lesion in right iliac supra-acetabular region
• Poorly defined distortion of left proximal femur
• Normal knee radiograph

• MR of pelvis and right knee (May)
• Hyperenhancing 2.1 x 2 x 3 cm lesion within the right iliac bone that abuts the 

acetabular surface
• Edema in the adjacent soft tissues
• Normal knee MR

• PET CT (July)
• Osseous lesions in the right acetabulum and left 4th rib
• Consistent with LCH



March: XR Pelvis 

No fractures or dislocations

Joint spaces maintained

Soft tissue WNL

Normal 
configuration 
of proximal 
femurs

Normal hip radiograph
AP pelvis AP frog leg pelvis



March: XR Knee

Normal knee radiograph

No fractures 
or dislocations

Joint spaces maintained

Soft tissue WNL

AP knee Lateral knee



May: XR Pelvis, Femur, and Knee 

Right iliac 
lytic bone 
lesion 
adjacent to 
right 
acetabulum 
with poorly 
defined 
borders. 3.58 
cm in 
dimension

Poorly 
defined lesion 
in proximal 
left femur

Lytic supra-
acetabular 
bone lesion

Normal 
knee 
radiograph

Right proximal femur 
normal in appearance

AP pelvis

AP femur

AP knee



May: MR Pelvis

T1 coronal

T1 coronal

MR signal 
abnormality 
without 
enhancement 
in left proximal 
femur

Hyperenhancing 2.1 x 2 x 3 cm lesion 
within the right iliac bone, abutting 
the acetabular surface with edema in 
the adjacent soft tissues

T2 axial



July: PET CT

Lytic lesion in left lateral 4th rib with 
intense FDG activity

Lytic lesion 
right 
acetabulum 
with intense 
FDG activity



Patient treatment and outcome

• Patient received CT guided bone biopsy to evaluate the right iliac bone 
lesion

• Pathology: positive for Langerhans cell histiocytosis

• PET scan showed additional lytic lesion in left 4th rib

• Presented a few days later with low energy, intermittent headaches, and 
excessive urination
• Initial concern for pituitary invasion and subsequent diabetes insipidus

• Began treatment with vinblastine and prednisone for 12 months

• PET scan 1 year later was normal, but concern for persistent LCH on 
radiograph
• Stable appearance of right supra-acetabular lytic lesion
• Less defined appearance of proximal left femoral diaphyseal lytic lesion



Follow-up Radiographs From Bone Survey (2020)

Sclerotic 
left 4th

rib 
lesion

Sclerotic left proximal femur lesion
Lytic left diaphyseal lesion

Slight increase in 
size of right 
supra-
acetabular 
lesion from 3.58 
cm

AP pelvis PA chest



Discussion: Langerhans Cell Histiocytosis
• Also called eosinophilic granuloma

• L group of histiocytic disorders

• A histiocytic disorder most characterized by 
single (monostotic) or multiple (polyostotic) 
osteolytic bone lesions demonstrating 
infiltration with histocytes on biopsy
• Bean-shaped nuclei

• Histiocytes may infiltrate every organ apart 
from the heart or kidneys

• No staging system

• Named because the morphology and 
immunophenotype of the cells resembled 
Langerhans cells
• LCH derived from myeloid progenitor cells from the 

bone marrow
• CD207+ (langerin) histiocytes 

Figure from 
Jezierska M, 
Stefanowicz J, 
Romanowicz G, 
Kosiak W, Lange M. 
Langerhans cell 
histiocytosis in 
children - a disease 
with many faces. 
Recent advances in 
pathogenesis, 
diagnostic 
examinations and 
treatment. Postepy
Dermatol Alergol. 
2018;35(1):6-17. 
doi:10.5114/pdia.20
17.67095



Discussion: LCH Classification
• Divided into 3 groups based on 

number of lesions and systems 
involved:

• Unifocal
• 70% of cases
• Limited to a single bone or a few 

bones
• May involve the lung
• Presents at 5-15 years of age

• Multifocal unisystem
• 20% of cases
• Multiples bones + 

reticuloendothelial system
• Diabetes insipidus when pituitary 

involved
• Presents at 1-5 years of age

• Multifocal multisystem
• 10% of cases
• Disseminated involvement of RES, 

anemia, and thrombocytopenia = 
often fatal

• Diagnosed in first 2 years of life

Figure from Jezierska M, Stefanowicz J, Romanowicz G, Kosiak W, Lange M. Langerhans 
cell histiocytosis in children - a disease with many faces. Recent advances in 
pathogenesis, diagnostic examinations and treatment. Postepy Dermatol Alergol. 
2018;35(1):6-17. doi:10.5114/pdia.2017.67095



Discussion: LCH Imaging
• Conventional radiographs are primary imaging method to identify and follow LCH 

lesions
• In long bones: well-defined, lytic lesion +/- sclerotic margins usually present in the 

diaphysis or metaphysis

• Associated soft tissue mass may be present

• LCH lesions are “hot” on radionuclide bone scans. This modality can detect some 
lesions that are poorly visualized by radiography

• MR scans show the lytic lesion with high T2 and low T1-weighted imaging
• Use of gadolinium contrast enhances the lesion and soft tissue components 

• “Activity” of lesions may be judged by MR or PET 
• PET: most accurate for detecting LCH lesions and response to therapy, except for vertebral 

lesions (MR most helpful)



Discussion: Radiologic Findings in LCH

Figure from Zaveri J, La Q, Yarmish G, Neuman J. More than just Langerhans cell histiocytosis: a radiologic review of histiocytic disorders. 
Radiographics. 2014;34(7):2008-2024. doi:10.1148/rg.347130132



Discussion: Comparison of Imaging Modalities

Figure from Kim, J.R., Yoon, H.M., Jung, A.Y. et al. Comparison of whole-body MRI, bone scan, and 
radiographic skeletal survey for lesion detection and risk stratification of Langerhans Cell Histiocytosis. Sci 
Rep 9, 317 (2019). https://doi.org/10.1038/s41598-018-36501-1



Discussion: LCH Diagnosis and Treatment
• Histologic confirmation is necessary for 

diagnosis
• Clinical and imaging characteristics of LCH 

mimic other disease processes

• Fine needle aspiration or core needle 
biopsy and staining for CD1a and/or anti-
langerin (CD207) 

• Electron microscopy to identify Birbeck
granules performed less frequently

• Testing for the BRAF V600E mutation is 
utilized if the patient needs targeted 
therapy

• Treatment – depends upon extent of 
disease and presence of CNS lesions
• Solitary – no universally accepted protocol 
• High risk lesions – vinblastine and prednisone 

for 12 months

Figure from Morimoto A, Oh Y, Shioda Y, Kudo K, Imamura T. Recent 
advances in Langerhans cell histiocytosis. Pediatr Int. 2014;56(4):451-
461. doi:10.1111/ped.12380



Wrap Up

• Langerhans cell histiocytosis is a rare condition that presents more often in 
children

• Infiltrative cells are not Langerhans cells but are myeloid progenitor CD207+ 
(langerin) histiocytes

• Radiograph is the initial imaging modality of choice as it can reveal the lytic 
bone lesions

• Bone biopsy + staining for CD1a/CD207 for confirmation

• Treatment depends on extent of lesions and CNS involvement
• Vinblastine and prednisone for 12 months for severe cases

• PET scans needed to monitor response to chemotherapy except for 
vertebral lesions
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