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Patient Introduction:

• 3/2020: 27-year-old female presents during her 25th 
week of pregnancy with lower back pain radiating 
down her leg. 

• Due to persistent pain, she is imaged 2 months later 
and found to have a giant cell sacral tumor at S2-S4 
centered in the bones at the sacro-coccygeal 
junction, confirmed by biopsy.

• Symptoms: b/l lower back pain radiating to b/l lower 
extremities, perineal pain, bladder/bowel 
incontinence

Presenter Notes
Presentation Notes
PMHx: 2 c-sections, scoliosis, sickle cell trait
- initially managed with percocet
- patient noncompliance, lost to follow-up intermittently, would stop medications (gabapentin, methadone) on her own, late reporting of symptoms
- seen by rad onc, did not think RT was a good choice, consideration for proton beam therapy
- Neurosurgery declined intrathecal pump
MARCH 2023: L4-L5 intralaminar, epidural steroid injection, no significant relief



Giant Cell Tumor of the Sacrum
• Primary intramedullary, BENIGN tumor 

of the bone 
• Mostly occurs in the 

epiphysis/metaphysis of the femur or 
tibia

• Only 2-8% are located in the sacrum
• Locally aggressive, rarely metastasizes 

(lungs)
• Diagnosis via imaging and biopsy
• Occurs in younger patients, age 20-45
• High risk of recurrence 
• Due to location of the sacral tumor, 

pain management is difficult.
• Gap in the literature describing 

management of sacral giant cell 
tumors

Treatment Options: 
• Surgical resection/curettage with cementation
• Embolization
• Denosumab
• Radiation therapy 
• Novel therapy: topical/systemic bisphosphonates, 

cryoablation
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The biopsied tissue has multinucleated giant cells under the microscope. They consist of three different cell types:
Giant cell tumor stromal cells of osteoblastic origin
Mononuclear histiocytic cells
The multinucleated giant cell of an osteoclast-monocyte lineage.[3] 
The tumor bone resorption is primarily done by the giant cells. The spindle-like stromal cells recruit monocytes and promote their fusion into giant cells. The stromal cells also improve the resorptive ability of the giant cells.

Surgical resection/curettage with cementation: challenging due to the tumor’s anatomical location and close proximity to nerve roots; can lead to excessive bleeding and complications associated with collateral structure damage and removal.
Embolization: for inoperable tumor, limited success, mostly helpful in reducing intraoperative bleeding
Denosumab, a RANKL monoclonal antibody, which inhibits the RANK-RANKL pathway and results in diminished osteoclast differentiation and osteoclast-mediated destruction. 
Temporizing measure for pain reduction 
Potentially leads to reduced tumor blood supply
Radiation therapy can be considered as an adjuvant to surgery or an alternative in nonresectable cases. High risk of sarcomatous degeneration
Novel therapy: topical/systemic bisphosphonates, cryoablation


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7785148/#:~:text=Patients%20with%20GCT%20of%20the,palpable%20masses%20on%20physical%20exam.&text=Symptoms%20may%20include%20pain%2C%20saddle,deficits%20in%20sacral%20nerve%20distributions.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6257612/
https://pubmed.ncbi.nlm.nih.gov/12909228/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6597425/
https://www.ncbi.nlm.nih.gov/books/NBK559229/
https://pubmed.ncbi.nlm.nih.gov/35241887/




• Opiates (IV and PO), NSAIDs, neuropathic pain agents, 
corticosteroids have been reported to be used to manage 
pain in other case reports of patients with giant cell sacral 
tumors.

Other Treatment Considerations:
• Intralaminar L4-L5 epidural steroid injection
• Sacrectomy
• Intrathecal pump
• Cordotomy
• Phenol neurolytic spinal
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6597425/
https://www.ncbi.nlm.nih.gov/books/NBK535446/#:~:text=Cordotomy%20is%20the%20name%20of,only%20used%20in%20cancer%20patients. cordotomy was invented in 1912; one of the indications is end-of life. Adverse side effects include anesthesia, urinary retention, ataxia, paresis, sympathetic dysfunction (hypotension, Horner syndrome, and bladder dysfunction), sexual sensitivity impaired or lost, and a form of sleep apnea (acquired central hypoventilation syndrome). The bulk of these complications result from the accidental division of the unintended reticulospinal tracts. Another serious complication is spontaneous new pain.
https://www.ncbi.nlm.nih.gov/books/NBK525978/ phenol is a chemical composite agent that is comprised of carbolic acid, phenic acid, phenylic acid, phenyl hydroxide, hydroxybenzene, and oxybenzone. It denatures protein readily and may cause denervation when injected near neural structures, leading to loss of cellular fatty content, separation of the myelin sheath from the axon, and axonal edema. Targets for chemical neurolysis may include peripheral nerves, saddle blockade, lumbar sympathetic blocks, the celiac plexus, and the neuraxis.

Initial regimen was while patient was pregnant, escalated quickly
Intralaminar L4-L5 epidural steroid injection
Sacrectomy: complete loss of distal lower extremity function
Intrathecal pump: due to concerns of sacral wounds and risk of infection as well as tumor seeding and the patient’s inability to sit (could not sit up more than 20 degrees), this option was not pursued. 
Cordotomy, a procedure to percutaneously ablate the C1-C2 lateral spinothalamic tract (decreasing pain and temperature transmission), was considered.
Phenol neurolytic spinal injection was also considered, which involves injection of phenol, which leads to protein denaturation and leads to denervation. This is usually used for end-of-life.




Anterior Cingulotomy
• Anterior cingulate cortex, a part of the limbic system, processes the perception of pain 

through emotional reaction and attention to pain.

• Anterior cingulotomy has been used for decades as a treatment for chronic, medically 
refractory pain, both cancer and non-cancer pain.

• Adverse Effects: 
• Transient (days): post-operative confusion, urinary incontinence, headaches, fever
• Permanent: hemiparesis, hemorrhage, seizures (mostly in cingulotomies done without 

MRI guidance)

Presenter Notes
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ACC is part of the limbic system, receiving inputs from other limbic structures such as the amygdala, and projecting outputs to the periaqueductal grey and brainstem. Its role in emotion has led to it being targeted in ablative procedures treating medically refractory psychiatric illnesses including obsessive-compulsive disorder, depression, and severe anxiety 

Anterior cingulotomy was invented in 1954
In a systematic review of 224 patients, who underwent anterior cingulotomy, 67% of patients had significant pain relief post-operatively. 56% went on to have pain relief for at least 3 months post-operatively. Of those that followed up after 1 year, 65% continued to experience pain relief.
Reoperations also exhibited a similar level of pain relief in those that the primary operation was not successful.

Of the total 224 patients included in this analysis, 149 (67%) had significant relief post-operatively. Of 98 patients with cancer pain, 66 (67%) had significant pain relief post-operatively.

Adverse events related to anterior cingulotomy were few, commonly including transient post-operative confusion, urinary incontinence, headaches, or fever, all of which subsided in days post-operatively. Serious adverse events included hemiparesis, hemorrhage, and seizures, and by in large were seen in studies reporting cingulotomy with means other than magnetic resonance imaging (MRI) for intraoperative guidance. Neuropsychological adverse effects included deficits in executive function, attention, and spontaneous response production, all of which are commonly observed among patients with frontal lobe damage, thus suggesting that the fibers of the ACC are a part of the larger frontal-subcortical brain system (21).

1. https://www.painphysicianjournal.com/current/pdf?article=MzEwMg%3D%3D&journal=100



Aftermath
• Today, the patient is taking 

• Methadone 10 mg TID
• Oxycodone 90 mg q3h PRN 

(reports only taking 3-4 doses a 
day)

• Gabapentin 800 mg TID
• Nortriptyline 75 mg QHS
• Pregabalin 200 mg q8h

• Pain rating: 5/10
• Able to ambulate with support
• Living at home

THANK YOU!

Please scan QR code for references.
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- comparison of current doses to max therapy, percent reduction 
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