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Background
• 10-15 % of newly dx’d cancer pts have spinal mets

• Synchronous metastasis

• 30-40% of pts with systemic cancer will have sympt. spinal 
metastases during life-span

• 10% of these will have neurological deficits

• ~70% of all mets are limited to the vertebral body, less than 10% 
with intradural/intramedullary portions

• pain control is considered to be the most relevant outcome 
parameter for patients treated with palliative intent 

Ecker, Mayo Clin Proc 2005
Wong, Spine 1990 

Gomez, International Orthopaedics, 1995
Schaser, Unfallchirurg 2007

Georgy, AJNR 2008
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Heterogene Target-Groups Spine-MetastasesOligometastatic Pat., 

Limited Tumor Progress

- limited Pain

- excellent KPS

Aims

• local Tumor-Control

• Improvement of overall 
survival

pseudo-cure

• Low Morbidity

Palliative Pat., 

Advanced Tumor Progress

- limited KPS

- Pain

Aims

• effective Pain control

• Spinal Stability

• short time in the hospital

• one-stop procedure

• local Tumor-Control

Local Control

Neurological 
Impairment
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Radix&Cord
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and 
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Chondrosarcoma T8-T10
• WBB A-D, 5-10 



Multi-Level-Enbloc-Spondylectomy (R0-resection)
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Development of the model
11/2007



New developed technical solutions I:  
Applicator

Outer diameter 4,2mm 
Length 94 mm



Intrabeam =  Low-kV X-ray



Exper. Phantomstudy – Phase 0 
 Procedure Safety

6/2008

6/2008

Schneider et al 2010 
Int J Radiat Oncol Biol Phys



Kypho-IORT Studie –
Eligble Patients
Phase -1

• n = 53  RT der WS (09/07-03/08) 

• Analyse des BPL-CT

• 269/897 Metastasen in WK

• Indikation für Kypho-IORT:

I. Pathologische Fraktur: 18 Pat, 30 Wirbel

II. Befall > 50% und Hinterkante: 20 Pat, 41 
Wirbel

III. Befall > 50% + Schmerzen: 18 Pat, 68 
Wirbel

•

•  ca. 30 – 35% der Pat



First clinical application

07/2009



First dose
step (8 Gy/5 mm)

3 patients

Second dose 
step (8Gy/8 mm)

3 patients

Third dose 
step (8 Gy/10 mm) 

3 patients

Third dose 
step (8 Gy/10 mm) 

6 patients

Third dose 
step (8 Gy/10 mm)

further patients

Third dose
step (8 Gy /10 mm) 

3 patients

Second dose 
step (8 Gy/8 mm) 

6 patients

Second dose
step (8 Gy/ 8 mm) 

3 patients

Third dose 
step (8 Gy/10 mm) 

3 patients

First dose
step (8 Gy/5 mm)

6 patients
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1 MTD

Ø MTD

1 
MTD

Kypho-IORT – Dose-escalation
Phase 1/2
Max. tolerable Dose 
(MTD)
• Osteoradionecrosis
• Myelon-toxicity
• Organ

Water model, 
Homogenous dose fall-off (r²)

max 8Gy @ spinal canal



Results Pain control (n=61)



Kypho-IORT  -- Overall Survival

n=679



Clinical Results – Kypho-IORT

VAS Pre-OP

0-2

3-4

5-6

05/2018



Indications - Contraindications
Indications
• Local pain due to 

• Manifest vertebral fracture
• Impending instability

• (Oligometastatic status)

Contra-Indications
• Radicular- and spinal compression (MESCC)
• Diffuse bone metastasis

Treatment-Goals
• Instant stability and pain reduction
• Local tumor control
• Reduce hospitalization of the palliative patient



• 100 / 104 patients/relatives could be reached

• n=27 alive, n=73 died, n=4 lost to follow-up

• 143 therapied leasions

• 10 local failure (10/143 wk)

• Mean Overall-Survival 2,2 years, Median 1 year

• Karnofsky Performance Index, prä-OP (median): 
80% (40% - 100%)

• Pain, prä-OP (median): VAS 5

Results

Breast-CA 49%

Bronchial-CA 15%

Prostate-Ca 14%

Other (GIST;Sarcoma;

Mult.Myelom, Melanoma) 14%

Gastro-Intestinal-Tumors 8%



Time (Month)At risk

847260483624120

471221284060143N

68.281.881.881.885.594.295.9100L-PFS (%)

Died Pat. censored

Kypho-IORT  -- Local Controle



n= 28

Diskussion – Kypho-IORT vs. RFA / EBRT / 
SBRT

RFA alone

n= 1304 (5 x 250)

Kypho-IORT





Hitting two birds with one stone: 

Kypho-IORT: 

Pain and 

Tumor Control 
and 
Histology-Samples

3



Post-Planing with intra-op cone-beam CT
„Basic“ 
Patient 

Planning

Individual 
Post-

planning

„On the fly“ 
Intra-Op-
Planning



CTCs due to surgical interventions

• Studie 



German S2k- Guideline 
Spinalmetastases



Therapeutisches Management 



Reimbursement




