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Objectives 

Identify why CT is the gold 
standard for diagnosing 
and staging HO

Define Heterotopic 
Ossification 

Recognize the Clinical 
Significance of Accurate 
Diagnosis and Treatment 
Planning 

Understand the use of 
Modalities in Identifying 
Heterotopic Ossification 

Evaluate the Strengths 
and Limitations of 
Common Imaging 
Modalities

01

04

02

05

03



Introduction 
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● Radiographs

● CT

● MRI

● Ultrasound

● Nuclear Medicine

Preferred Imaging

Conclusion
Figure A. Images of HO as seen through Computed 

Tomography

(Source: CTisus, 2025)



- Heterotopic Ossification (HO), defined as “the abnormal growth 

of mature, extraskeletal lamellar bone within soft tissues such as 

joints, muscle tendons, or ligaments.” Commonly affected areas 

include the elbow, hip/femur, pelvis, and shoulder. 

- HO most often develops following trauma, neurological injury, 

or genetic disorders. Symptoms typically appear between three 

and twelve weeks after the initial event (Shehab et al., 2004) and 

typically worsen as heterotopic bone expands.

- As HO progresses, patients may experience decreased range of 

motion, limited mobility, and difficulty performing daily tasks. 

Severe cases can result in compression of nerves and blood 

vessels, potentially causing chronic pain, neuropathy, deep vein 

thrombosis, or lymphedema.

What is Heterotopic Ossification

A graphic illustrating HO of the right hip with a hip 

prosthetic provided by mindthegraph.com



Treatment Process
The treatment process for heterotopic ossification (HO) is usually stepwise and individualized, 

depending on the cause, severity, and symptoms. Treatment cannot begin without precise imaging.

Identification and Monitoring
- Imaging is used to confirm the diagnosis or track the progression of HO.

- Early detection helps guide prevention and limits functional impairment.

Preventative Management 
- “Gentle ROM exercises, indomethacin, etidronate, and external beam radiation, which is primarily used 

after joint arthroplasty”(Sun & Hanyu-Deutmeyer, 2023).

- Use of NSAIDs as prophylaxis.

Surgical Intervention

- The affected area is resected or removed.

- Surgical intervention is deferred until full bony maturation to minimize the risk of recurrence.

- Considered when HO causes significant pain, nerve compression, or loss of joint function.



MRI

Imaging Types

Radiographs CT Ultrasound Nuclear Medicine

Each of these modalities contributes unique information; 

the following will review their roles, limitations, and 

comparative value in imaging heterotopic ossification.



- Radiography is a utilized imaging modality that uses 

high-energy, short-wavelength electromagnetic radiation 

to penetrate tissues and generate high-contrast images of 

dense anatomical structures, particularly bone.

- Can identify mature heterotopic bone; however, they 

provide limited soft tissue detail and may miss early HO, 

which can appear as vague, amorphous densities (Meyers 

et al., 2019).

- As a one-dimensional imaging modality, X-ray lacks the 

detail necessary to determine lesion maturity or evaluate 

involvement of surrounding structures. 

Radiographs



- Uses rotating X-ray beams and computer reconstruction 

to generate highly detailed cross-sectional images of the 

body’s internal structures.

- Exceptional visualization of both mineralized bone and 

surrounding soft tissues, making it the gold standard for 

diagnosing and assessing HO (Mujtabaet al., 2019).

- Accurately depicts the extent, location, and maturity of 

heterotopic bone; key factors for effective decision-

making regarding surgical removal and conservative 

management.

- Offers faster acquisition times, broad accessibility, and 

is more cost effective compared to MRI.

 

Computed Tomography(CT)



- Uses radiofrequency pulses and magnetic fields to 

produce three-dimensional images of the body, 

particularly of soft tissue structures such as tendons, 

ligaments, and organs.

- Highly effective in detecting early inflammatory 

changes, edema, and soft tissue involvement before 

bone mineralization occurs.

- Limited by long scan times, susceptibility to metal-

related certifications, and patient intolerance related to 

pain, implanted hardware, or claustrophobia. 

- May misinterpret mature HO as neoplastic processes, 

such as osteosarcoma (Meyers et al., 2014), thereby 

reducing diagnostic accuracy in later stages.

Magnetic Resonance Imaging (MRI) 



- It is a non-invasive imaging modality that uses high-frequency 

sound waves to generate real-time images of soft tissues, blood 

flow, and internal organs. It is cost-effective, widely accessible, 

radiation-free, and portable.

- Helpful in differentiating HO from conditions such as deep vein 

thrombosis (DVT), a condition that may share overlapping 

symptoms due to vascular compression (Lin, S.-H.et al., 2014). 

- Limited by the poor penetration of deep structures and the 

inability to visualize calcified tissue. Dense bone casts acoustic 

shadows that obscure underlying anatomy, preventing 

comprehensive assessment of lesion extent.

- It cannot fully characterize HO or provide guidance for surgical 

planning.

Ultrasound



- It is a specialized medical imaging modality that uses small 

traces of a radioactive substance. Most commonly used for 

health research, diagnosis, and treatment of various conditions. 

- One of the scans used is a triple-phase bone scan used to 

evaluate bone disorders, including fractures, infection, and 

tumors.

How it Works

1) Intravenous injection of a radioisotope

2) The radioisotope accumulates in areas of increased bone metabolism

3) Images are obtained in three phases: flow phase, blood pool phase, and 

delayed (bone) phase.

4) The gamma camera after several hours then captures images as seen in 

figure 3.

- Is regarded as the “most sensitive method for detecting HO, 

with the earliest detection being 2.5 weeks post trauma” 

(Mujtabaet al., 2019).

- Costly and slow acquisition times.

Nuclear Medicine



CT v. X-ray

- X-rays may miss early or subtle HO and provide only two-dimensional information.

- Overlapping structures can obscure lesion margins.

- CT detects HO earlier and accurately provides volumetric/spatial assessments (3D reconstruction).

CT v. US

- Ultrasound is limited by acoustic shadowing from dense structures such as bone. 

- Cannot reliably assess deep or complex cases of HO; hard to fully characterize mineralization.

- CT offers a more consistent and reproducible image independent of depth or patient habitus.

CT v. Nuc Med

- Nuclear medicine detects early metabolic activity without the precise anatomical detail.

- CT provides localization, morphology, and the extent of the ossification.

CT v. MRI

- MRI excels in soft tissue analysis, but it is less sensitive to mineralized bone.

- CT clearly delineates calcification patterns and bone maturation with faster acquisition. 

What Imaging is Preferred?



Conclusions
- Heterotopic Ossification is defined as abnormal bone growth typically found in the joint of soft tissue 

spaces, with treatment options ranging based on the severity of the condition.

- Medical imaging is a vital tool used in the monitoring and evaluation of treatment plans for Heterotopic 

Ossification.

- Each imaging modality has positive and negative effects when being used in the evaluation and treatment 

of Heterotopic Ossification.

- Computed Tomography (CT) is considered the gold standard due to its accurate depictions and impressive 

visualizations of both mineralized bone and soft tissue structures. 

- Having an accurate understanding of the specifications of Heterotopic Ossification through the use of 

imaging, primarily CT, can assist in the individualized treatment planning and precise diagnosis of the 

condition.
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