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 Datum: 28.06.2017 

Sehr geehrter Herr Prof. Koller! 

 

Anbei sende ich Ihnen den Abschlussbericht zum Forschungsprojekt: 

„Zirkulierende Tumorzellen (CTC) nach Zementaugmentation  (Vertebroplastie) 

spinaler Tumore“ 

 

Zirkulierende Tumorzellen  (CTC) nach 

Zementaugmentation (Vertebroplastie) 

spinaler Tumore
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Antragsteller: 

Priv.-Doz. Dr. med. Sven O. Eicker 

Universitätsklinikum Hamburg-Eppendorf 
Klinik für Neurochirurgie 
Neurozentrum 
Martinistraße 52 
Sprechstunde: Gebäude Ost 10  
D-20246 Hamburg 
Telefon: +49 (0)40 7410-53793 
Fax: +49 (0)40 7410-58121 
s.eicker@uke.de 
 

Projektname: 

Zirkulierende Tumorzellen (CTC) nach Zementaugmentation  (Vertebroplastie) spinaler Tumore 

 

Projekt-Code der Verwaltung des Förderbetrag-Empfängers: 

SAP-Projektkonto 1489/101 

 

Datum des Zuwendungsbescheides: 

12.12.2014 

 

Einleitung: 

The spinal column is the most frequent site of bone metastasis in the body.  

Primarily intended for the apparent and rapid pain relief, cement augmentation due to percutaneous 

Vertebroplasty (VP) or Kyphoplasty (KP) for treatment of spinal metastasis is a well-established 

treatment with a less invasive nature compared to open spinal surger. However, there is a well-known 

potential risk of leakage of the liquid cement out of the vertebral body into the surrounding vessels with 

subsequent embolization. Furthermore, reports about tumor extravasation after VP are known. These 

tumor extravasations probably spread by one of the above-mentioned routes.  

 

Zielsetzung: 

Based on these facts we assessed here whether elevated intrametastatic pressure during cement 

augmentation results in an increased dissemination of tumour cells into the vascular circulation.  

 

Methodik: 

Patients and Study design 

This prospective, single-institution study was conducted at the University Medical Hamburg-Eppendorf 

(Hamburg, Germany). We enrolled 21 patients with metastatic involvement of the spinal column. 

Informed consent was obtained from all patients. The study was approved by the medical ethics 

committee (ID# PV4904) of the Chamber of Physicians of Hamburg. Peripheral blood samples for 

CTC analyses were obtained in all patients at three time points: preoperatively, 20 minutes post 

cement augmentation and 3-5 days postoperatively. In 5 patients a fourth samples in the follow up 
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could be analysed. For the vertebroplasty procedure, a 13-gauge needle was advanced to the central 

aspect of the lesion at the vertebral body. Cement (VertaPLex HV, Stryker, Duisburg, Germany) was 

prepared on the bench and infused under lateral and anterior-posterior (ap) fluoroscopy into the 

vertebral body. Infusion was stopped when the cement reached to the posterior aspect of the vertebral 

body or entered an extraosseous space, such as the intervertebral disk or an epidural or paravertebral 

vein. For kyphoplasty, ballon dilatation was performed before cement was applied. 

 

 

 

 

Detection of circulating tumor cells 

For CTC enumeration, 7.5 ml peripheral whole blood was collected CellSave tubes (Immunicon, Inc., 

Huntingdon Valley, PA). The semi-automated analysis was performed as described elsewhere. Blood 

samples were kept at room temperature for ≤72 hours before analysis using the CellSearch™ assay 

(CellSearch™ Epithelial Cell Kit/CellSpotter™ Analyzer, Veridex LLC, Raritan, NJ, USA). The assay 

uses a ferrofluid coated with antibodies to epithelial cell adhesion molecule (EpCAM) to 

immunomagnetically separate cells of epithelial origin from blood, and fluorescent staining to 

differentiate between debris, hematopoietic cells, and epithelial-derived circulating tumor cells. CTCs 

enumerated and characterized in this study were cells with a positive staining for keratins and nuclear 

DAPI staining but negative for the pan-leukocyte marker CD45. The accuracy and reproducibility of 

the CellSearch system have been described previous. As an additional tumor marker we used HER2.  

 



 

 Seite 4 

 
Whole genome amplification and array CGG analyses 

Single keratin positive CTCs were picked in 0.5 ul PCR tubes using the micromanipulator as described 

previously (Babayan et al., 2016). CTCs were amplified using the Amply kit (Silicon Biosystem)  Whole 

genome amplification was done at the University Düsseldorf. 

 

Data analysis and statistics 

CTC counts were expressed as means with standard deviation. Comparison of CTC counts before 

and after VP and KP was made using one-way ANOVA test. Additional comparisons applied a 

student`s t-test. A p-value <0.05 was considered as statistically significant. All statistical analyses were 

performed using the GraphPad Prism 5.0 and SPSS version 18.0 software (SPSS, Chicago, IL, USA). 

Ergebnisse: 
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Diskussion: 

This is the first study to report that peripheral circulating tumor cells (CTCs)  are temporarily 

significantly increased due to the vertebral cement augmentation procedure. Furthermore the genetic 

profile of this detected Cells is unique.  If this CTC dissemination leads to new metastatic seeding or 

affects the prognosis will be assessed in future studies. But taken together, our findings provide a 

rationale for the development of new strategies to reduce the increased dissemination of CTC after 

vertebroplasty. 

 

Publikation: 

Das Manuskript wurde am 28.06.2017 zur Publikation bei scientific reports (IF:4.3) angenommen. 

 

 

Die Daten wurden auf folgenden Tagungen präsentiert: 

DWG Jahrestagung Best of Session (2. Preis), DGNC Jahrestagung, Sektionstagung für 

Neuroonkologie der DGNC, Sektionstagung Wirbelsäule der DGNC, Frankfurt spine Symposium, 

ISMRC, Dresden spine Tumor day. 

 

 

 

 



 

 Seite 7 

 
 

 

Bemerkung: 

• Wie damals telefonisch besprochen wurde ein Teil des beantragten Geldes umgewidmet. Das 

Analysegerät benötigte einen neuen Rechner welcher angeschafft wurde. Auch wurden die 

Verbrauchmaterialien diskret an unsere Ergebnisse angepasst (Besonders viele Mamma CA 

Patienten). Aufgeführt in der beigefügten Auflistung der Mittelverwendung. 

•  

• Den noch vorhandenen Restbetrag würden wir gerne für weitere 1-2 Patienten nutzen und 

• Die open access Gebühr des Journals bezahlen. Scientific report ist immer ein open Access 

Journal mit einer Gebühr von 1.305 Euro plus Steueren. Nach Begleichung der Rechnung 

würde ich die Endabrechnung schicken und den Restbetrag Rückerstatten. 

 

 

 

 

 

 

 

 

 

Anlage: 

Mittelverwendungsnachweis des Drittmittelverwalters des UKE (CAVE: Publikationsgebühr und 

Untersuchung von 2 Patienten wird noch abgezogen und dann die Endabrechnung geschickt) 

 

 

Mittelverwendungsnachweis zum 26.10.2016 

 

Mit freundlichen Grüßen 
 

 
 
Priv.-Doz. Dr. med. S.O. Eicker 
Ltd. Oberarzt 
Neurochirurgische   
Wirbelsäulenchirurgie 
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