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Musculoskeletal intervention

Jong Won Kwon, MD"?
'Department of Radiology and Center for Imaging Science, Samsung Medical Center, Sungkyunkwan University School of Medicine,
’Department of Medical Device Management & Research, SAIHST, Sungkyunkwan University, Seoul, Korea

Musculoskeletal intervention has significantly evolved over the last decade. A major reason for recent advancements
could be attributed to the widespread use of image-guided techniques utilizing computed tomography, fluoroscopy, and
ultrasonography. This change improved the approach of needles to the areas of pathology and decreased complication
rates. This article reviews basic principles of the common image-guided diagnostic and therapeutic techniques as they
relate to patients with musculoskeletal disease.

Pain management; Spinal injections; Image-guided biopsy; Interventional radiology
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Figure 1. Lumbar transforaminal epidural steroid injection. (A) Anteroposterior
radiograph of the lumbar spine following transforaminal epidural contrast injec-
tion. Contrast extends along with right L5 nerve root. (B) Intraepineural contrast
injection. Right posterior oblique radiograph of the lumbosacral spine shows the
tubular outline of the nerve root. Centrally, a feathery appearance is noted.
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Figure 2. Lumbar interlaminar epidural steroid injection. (A) Lateral radio-
graph after contrast injection shows needle tip crossing the posterior edge of
the facet joint and contrast dispersion in the posterior epidural space. (B)
Dural puncture. Contrast layering on the ventral margin of the thecal sac
showing entry of the needle into the thecal sac. The procedure should be
terminated at this level.
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Figure 3. Caudal epidural steroid injection. Anteroposterior epidurogram
shows typical “Christmas tree” pattern of epidural contrast in the lumbosacral
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Figure 4. Cervical transforaminal epidural steroid injection. (A) Supine
oblique fluoroscopic image demonstrates an open foramen. The needle tip is
positioned toward the posterior inferior aspect of the C6-7 neural foramen.
(B) Anteroposterior fluoroscopic image immediately following contrast injec-
tion shows the needle tip located just beyond the lateral articular processes
and contrast outlining the selected nerve root.
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Figure 6. Lumbar facet joint injection (A) Oblique fluoroscopic image shows
the needle tip and contrast (arrow) in the facet joint. (B) Lateral facet joint
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Figure 7. Cervical facet joint injection. Anteroposterior (A) and lateral (B)
arthrograms with the needle tip in right C3-4 facet joint show contrast within
the joint capsule.

B

Figure 8. Sacroiliac joint injection. Anteroposterior (A) and lateral (B) radio-
graph with the needle tip in the right sacroiliac joint shows contrast outlining
the sacroiliac joint cavity (arrows).

Figure 9. Lumbar discography. Oblique radiograph (A) shows target site for oblique posterolateral approach, just
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Figure 10. Cervical discography technique. The skin entrance is along the
anterior border of the sternocleidomastoid muscle. The discographer’s fingers
manually displace the vascular structures. The needle is advanced ventral to
the finger (From Kwon JW, et al. J Korean Radiol Soc 2006;55:103-110, ac-
cording to the Creative Commons license) [12].
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Figure 11. Fluoroscopic-guided C2 biopsy. (A) Lateral fluoroscopic image
shows biopsy needle located in the C2 vertebra. (B) Cone-beam computed
tomography image shows the needle tip not over the anterior cortex of the
vertebral body. The pathology revealed metastasis from lung cancer.
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.

Figure 12. Computed tomography-guided biopsy for a rib metastasis from
lung cancer in a 55-year-old man. Computed tomography scan during the
biopsy shows the biopsy needle tip in the destructed rib with a route along the
long axis of the rib.
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Figure 13. A 78-year-old woman with L1 vertebral compression fracture
showing increased height of body after vertebroplasty (A) Lateral radiograph
shows compression fracture with horizontal vacuum cleft (arrow) in the L1
vertebral body. (B) Lateral radiograph after polymethyl methacrylate injection
shows injected material has entered vacuum cleft. Note increase in height of
compressed vertebral body.
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Figure 14. Cervical vertebroplasty for C7 metastasis from thyroid cancer. (A)
Lateral fluoroscopic image shows the vertebroplasty needle placed into the
seventh vertebral body using the anterolateral approach. (B) Anteroposterior
radiograph after vertebroplasty shows bone cement depositing well within
the vertebral body without any leakage.
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Figure 15. Kyphoplasty. Anteroposterior (A) and lateral (B) fluoroscopic im-
ages show cement instillation filling the previously created void.
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Figure 16. Sacroplasty for sacral insufficiency fracture of an 84-year-old woman. (A) Under ¢} =o Z=glaso] Ax7|atE AUof| 716 AR}

fluoroscopy guidance, a needle was placed at the left sacral ala along the short axis of the
sacrum parallel to the sacroiliac joint. The right sacral ala is filled with the cement. (B) After
the needle placement using fluoroscopy, the patient underwent cone-beam computed to-
mography. The cone-beam computed tomography image shows the needle placed within the

left sacrum ala, not over the anterior cortex of the sacrum.
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Figure 17. Computed tomography-guided radiofrequency thermal ablation
of osteoid osteoma in left proximal femur of 13-year-old man. Computed to-
mography scan during the procedure shows radiofrequency electrode tip in
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Figure 18. Pain palliation and stabilization of extraskeletal chondrosarcoma
metastatic lesion, involving the periacetabular region, using RF ablation fol-
lowed by cementoplasty. (A) Non-contrast computed tomography of the pel-
vis shows a RF probe placed into an osteolytic lesion in the right retroacetab-
ular region. (B) Non-contrast computed tomography immediately following
cement injection shows polymethyl methacrylate cement filling the retro-ace-
tabular defect.
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Figure 19. Percutaneous aspiration for Calcific Tendinitis. (A) A longitudinal
scan of the supraspinatus tendon shows well defined calcium deposits that
were punctured by a fine needle with ultrasonographic guidance. (B) Plain
radiography showing amorphous calcific opacity in the left shoulder area. (C)
Follow-up plain radiography after percutaneous puncture and aspiration
shows the almost complete disappearance of the calcific opacity in the left
shoulder area.
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Figure 20. Subacromial Steroid Injection. A fine needle (arrowheads) was
introduced into the subacromial bursa with ultrasonographic guidance.
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