
CT-Guided Bone Biopsies: Technique, Benefits, and Complications 

Introduction CT-guided bone biopsies are minimally invasive diagnostic procedures that 
utilize computed tomography (CT) imaging to guide the placement of a biopsy needle into a 
specific bone lesion. This technique allows for the precise sampling of bone tissue for 
histopathological analysis, aiding in the diagnosis of various conditions such as malignancies, 
infections, and metabolic bone diseases. 

 

Technique 

1. Pre-procedure Preparation: 
o Patient Evaluation: Comprehensive history and physical examination are 

conducted to assess the patient's suitability for the procedure. Coagulation 
status is evaluated to minimize bleeding risks. 

o Imaging Review: Pre-existing imaging studies (e.g., X-rays, MRI, or prior CT 
scans) are reviewed to identify the lesion's location, size, and characteristics. 

o Patient Positioning: The patient is positioned on the CT table in a manner 
that provides optimal access to the target lesion, ensuring minimal movement 
during the procedure. 

2. Procedure Steps: 
o Localization: Initial CT imaging is performed to confirm the exact location of 

the lesion. 
o Planning: Using CT images, the safest and most direct path to the lesion is 

planned, avoiding critical structures such as nerves, blood vessels, and vital 
organs. 

o Anesthesia: Local anesthesia is administered at the skin entry site. Conscious 
sedation or general anesthesia may be used in specific cases. 

o Needle Insertion: Under real-time or intermittent CT guidance, a biopsy 
needle is advanced along the planned trajectory to the lesion. 

o Tissue Sampling: Once the needle reaches the target, tissue samples are 
obtained using biopsy instruments such as core needles. 

o Post-Sampling Imaging: A follow-up CT scan is performed to confirm 
adequate sampling and assess for immediate complications. 

3. Post-procedure Care: 
o The patient is monitored for several hours to detect potential complications. 

Pain management and wound care instructions are provided before discharge. 

 

Benefits 

1. Accuracy: CT imaging ensures precise needle placement, increasing the likelihood of 
obtaining a representative tissue sample. 

2. Minimally Invasive: Compared to surgical biopsies, this technique involves smaller 
incisions, reduced recovery time, and less pain. 

3. Real-Time Guidance: Continuous or intermittent CT imaging allows real-time 
adjustments during needle placement to enhance safety and accuracy. 



4. Outpatient Procedure: Many CT-guided bone biopsies are performed on an 
outpatient basis, reducing hospital stays and associated costs. 

5. Diagnostic Yield: High success rates in diagnosing malignancies, infections, and 
other bone pathologies make this technique a valuable diagnostic tool. 

 

Complications 

1. Bleeding: 
o Hemorrhage at the biopsy site is a potential risk, particularly in patients with 

coagulopathies or vascular lesions. 
2. Infection: 

o Although rare, infections such as osteomyelitis can occur at the biopsy site. 
3. Fracture: 

o Weakened bones, especially in cases of malignancy or osteoporosis, may 
fracture during or after the procedure. 

4. Injury to Adjacent Structures: 
o The proximity of the biopsy path to vital structures such as nerves or vessels 

can lead to unintended injury. 
5. Inadequate Sampling: 

o In some cases, the obtained sample may be insufficient or non-representative, 
necessitating repeat biopsies. 

 

Conclusion CT-guided bone biopsies are highly effective diagnostic tools that combine 
precision and safety. While complications are rare, meticulous planning and technique are 
essential to minimize risks and optimize outcomes. Collaboration between radiologists, 
pathologists, and referring clinicians is crucial to ensure accurate diagnoses and appropriate 
patient care. 

 


