
   

Extrahepatische abdominelle und 
pelvine Punktionen  

- 
was geht (nicht)? 

Axel Schmid 

Vorführender
Präsentationsnotizen
Dear chairman, ladies and gentlemen, first of all I‘d like to thank the Siemens company for inviting me to this meeting. 
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 Prüfung der Indikation  
 Ausschluss von Kontraindikationen 
 Aufklärungsgespräch, schriftliche Einwilligung 
 Materialwahl 
 Planung des Biopsieweges 
 Durchführung der Biopsie 

Bild-gesteuerte Biopsien 
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Prüfung der Indikation 

o Interdisziplinäre Indikationsstellung 
o Aktuelle Voraufnahmen 
o Größe und Lage der Läsion 
o Stanzbiopsie nötig? 
o Stanzbiopsie diagnostisch ausreichend? 
o Weitere Vordiagnostik nötig? 
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CT-gesteuerte Nierenbiopsie 

W, 55j , V.a. RCC Uppot RN et al., AJR 2010 + Davis IC et al., JCAT 2013 
 
Sensitivität   76-100% 
 zystische Läsionen ↓↓ 
 <2cm  ↓↓ 
Spezifität  100% 
  
Komplikationen 
 milde Blutung 44% 
 Transfusion 1% 
 Nierenverlust 0.1% 

Ggf. Gelfoam- 
Injektion  

Vorführender
Präsentationsnotizen
I think that Siemens has recognized a very important circumstance. Basically, CT guided interventions are a very simple procedure, which reminds me a little bit on miniature golf. You have a target, there are a couple of obstacles and you have to define a suited starting point.
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CT-gesteuerte Milzbiopsie 

W, 42j , V.a. Lymphom 
Singh et al., Radiographics 2012 
Kang M et al., Eur J Rad 2007 
Lucey BC et al., AJR 2002 
  
 
18-22G Stanzbiopsie,  
20-23G Feinnadelaspiration 
 
Sensitivität   83-91% 
   
Komplikationen  0-12%   

Vorführender
Präsentationsnotizen
I think that Siemens has recognized a very important circumstance. Basically, CT guided interventions are a very simple procedure, which reminds me a little bit on miniature golf. You have a target, there are a couple of obstacles and you have to define a suited starting point.



6 

 Prüfung der Indikation  
 Ausschluss von Kontraindikationen 
 Aufklärungsgespräch, schriftliche Einwilligung 
 Materialwahl 
 Planung des Biopsieweges 
 Durchführung der Biopsie 

Bild-gesteuerte Biopsien 



7 

Blutungsrisiko 
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Niedriges Risiko 
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Mittleres Risiko 
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„5“- Regel:  Thrombos > 50.000 
   INR < 1.5 (~Quick > 50%) 
  5 Tage ohne Aspirin und Clopidogrel 

Hohes Risiko 
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 Prüfung der Indikation  
 Ausschluss von Kontraindikationen 
 Aufklärungsgespräch, schriftliche Einwilligung 
 Materialwahl 
 Planung des Biopsieweges 
 Durchführung der Biopsie 

Bild-gesteuerte Biopsien 
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Every human being of adult years and sound mind has 
a right to determine what  

shall be done with his own body  
B.N.Cardozo (Amerikanischer Richter; 1870-1938) 

 Wer darf aufklären? 
 Wer muss aufgeklärt werden? 
 Wann muss aufgeklärt werden? 
 Worüber muss aufgeklärt werden? 
 Wie muss die Dokumentation erfolgen? 
 Was ist zu tun, wenn der Patient ablehnt? 

Schriftliche Einwilligung 
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 Prüfung der Indikation  
 Ausschluss von Kontraindikationen 
 Aufklärungsgespräch, schriftliche Einwilligung 
 Materialwahl 
 Planung des Biopsieweges 
 Durchführung der Biopsie 

Bild-gesteuerte Biopsien 
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Stanzbiopsiesysteme 
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Nadelgröße / Anzahl Zylinder 

Wutke R, Schmid A, et al. RöFo 2001 
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Bild-gesteuerte Interventionen 

Welches Bildgebungsverfahren 
sollte gewählt werden? 

Vorführender
Präsentationsnotizen
In this first example you see a typical problem in 2D CT guided interventions. This is a patient with a subphrenic abscess after splenectomy. An straightforward inplane approach to this abscess is prevented by overlying bowel loops, liver and the costophrenic angle. The interventional radiologist is forced to choose a double oblique approach, which might be quite challanging due to the restriction to 2D axial images.
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 Das einfachste 
 Das genaueste 
 Das sicherste 
 Das mit der geringsten Strahlenbelastung 
 Das schnellste 
 Das billigste 

Ultraschall wann immer möglich 

Bild-gesteuerte Interventionen 

Vorführender
Präsentationsnotizen
In this first example you see a typical problem in 2D CT guided interventions. This is a patient with a subphrenic abscess after splenectomy. An straightforward inplane approach to this abscess is prevented by overlying bowel loops, liver and the costophrenic angle. The interventional radiologist is forced to choose a double oblique approach, which might be quite challanging due to the restriction to 2D axial images.



18 

Wann US-Steuerung? 

Läsion subcutan 

Läsion sehr groß 

Bild-gesteuerte Interventionen 

Vorführender
Präsentationsnotizen
In this first example you see a typical problem in 2D CT guided interventions. This is a patient with a subphrenic abscess after splenectomy. An straightforward inplane approach to this abscess is prevented by overlying bowel loops, liver and the costophrenic angle. The interventional radiologist is forced to choose a double oblique approach, which might be quite challanging due to the restriction to 2D axial images.
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Warum CT-Steuerung? 

Differenzierbarkeit 
unterschiedlicher 

Komponenten 

Schwieriger Zugang Läsion gut abgrenzbar 

Bild-gesteuerte Interventionen 

Vorführender
Präsentationsnotizen
In this first example you see a typical problem in 2D CT guided interventions. This is a patient with a subphrenic abscess after splenectomy. An straightforward inplane approach to this abscess is prevented by overlying bowel loops, liver and the costophrenic angle. The interventional radiologist is forced to choose a double oblique approach, which might be quite challanging due to the restriction to 2D axial images.
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Und die MRT? 

MR-gesteuerte 
Mamma Biopsie 

Bild-gesteuerte Interventionen 

MR-gesteuerte 
Prostata Biopsie 

Vorführender
Präsentationsnotizen
In this first example you see a typical problem in 2D CT guided interventions. This is a patient with a subphrenic abscess after splenectomy. An straightforward inplane approach to this abscess is prevented by overlying bowel loops, liver and the costophrenic angle. The interventional radiologist is forced to choose a double oblique approach, which might be quite challanging due to the restriction to 2D axial images.
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 Prüfung der Indikation  
 Ausschluss von Kontraindikationen 
 Aufklärungsgespräch, schriftliche Einwilligung 
 Materialwahl 
 Planung des Biopsieweges 
 Durchführung der Biopsie 

Bild-gesteuerte Biopsien 
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Planung des Zugangsweges 

Anterolateraler Zugang  Anteriorer transabdomineller 
Zugang  

Gupta S et al., Radiographics 2004  

Vorführender
Präsentationsnotizen
I think that Siemens has recognized a very important circumstance. Basically, CT guided interventions are a very simple procedure, which reminds me a little bit on miniature golf. You have a target, there are a couple of obstacles and you have to define a suited starting point.



 

Transglutealer Zugang  

Planung des Zugangsweges 

Vorführender
Präsentationsnotizen
I think that Siemens has recognized a very important circumstance. Basically, CT guided interventions are a very simple procedure, which reminds me a little bit on miniature golf. You have a target, there are a couple of obstacles and you have to define a suited starting point.



Planung des Zugangsweges 

Planung des Zugangsweges 
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Bestimmung des Hauteintrittpunktes 
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 Prüfung der Indikation  
 Ausschluss von Kontraindikationen 
 Aufklärungsgespräch, schriftliche Einwilligung 
 Materialwahl 
 Planung des Biopsieweges 
 Durchführung der Biopsie 

Bild-gesteuerte Biopsien 
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CT-gesteuerte Biopsie 
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Nadelpositionierung 

CT-gesteuerte Biopsie 
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Kontrolle der Nadelposition 

CT-gesteuerte Biopsie 
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CT-gesteuerte Biopsie 
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CT-gesteuerte Biopsie 

Kontrolle der Nadelposition 
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Kontrolle der Nadelposition 

CT-gesteuerte Biopsie 
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Biopsie 

CT-gesteuerte Biopsie 
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CT-gesteuerte Biopsie 



36 

Abschlusskontrolle 

CT-gesteuerte Biopsie 
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CT-gesteuerte Intervention 

Vorführender
Präsentationsnotizen
I think that Siemens has recognized a very important circumstance. Basically, CT guided interventions are a very simple procedure, which reminds me a little bit on miniature golf. You have a target, there are a couple of obstacles and you have to define a suited starting point.
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CT-gesteuerte Pankreasbiopsie 

Vorführender
Präsentationsnotizen
I think that Siemens has recognized a very important circumstance. Basically, CT guided interventions are a very simple procedure, which reminds me a little bit on miniature golf. You have a target, there are a couple of obstacles and you have to define a suited starting point.
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Vaskuläre Strukturen im Punktionsweg 
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Vaskuläre Strukturen im Punktionsweg 

Spitzer Trokar 

Spitzer Trokar 

Stumpfer Trokar 

18G Biopsienadel mit spitzem und stumpfem Trokar 

Blunt tip coaxial introducer: A revisited tool for difficult CT-guided biopsy 
De Bazelaire C et al., AJR 2009  



Vaskuläre Strukturen im Punktionsweg 



Vaskuläre Strukturen im Punktionsweg 
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Peritoneale Metastase eines 
Azinuscell-Ca des Pankreas 

V.a. Peritonealkarzinose  

„Auslaufzone“ beachten 

Vaskuläre Strukturen im Punktionsweg 



Vaskuläre Strukturen im Punktionsweg 

CT-guided coaxial fine needle aspiration biopsy with a posterior transcaval approach 
Gupta S, Radiology 2002  

18G Führungsnadel 
22G Punktionsnadel 

5/29 falsch negativ 5/29 Minor Komplikationen 
0/29 Major Komplikationen 
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Organstrukturen im Zugangsweg 

Lösung A: Umlagern 
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Organstrukturen im Zugangsweg 

Transgastrische, transduodenale und transhepatische Zugänge möglich 
Dünne Nadeln (18-20G)  
Patienten sollten 6h vor der Biopsie nüchtern bleiben 

Lösung B: „Transorganische“ Punktion 
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Möglich Nicht empfohlen 

 Magen 
 Leber 
 

Transorganische Zugangswege 

 Milz 
 Niere 
 Gallenblase 
 Ovarien 
 Uterus 
 Kolon 
 Prostata 
 Harnblase 

 Pankreas 
 Dünndarm 
 V cava 
 Vagina 
 Rektum 

Beschrieben 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Schutz der Niere vor thermischem Schaden durch 
Injektion von Luft oder 5%Glucose  

Lösung C: Hydrodissektion 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Hydrodissektion – Radiofrequenzablation 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.



Hydrodissektion – abdominelle Biopsien 

Biopsie iliakaler 
Lymphknoten  

Gupta S et al., Radiographics 2004 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.



„Hydrodissektion“ – abdominelle Biopsien 

Biopsie Nebenniere  

Transthoracic adrenal biopsy using artificial CO2-pneumothorax: Favelier S et al., CVIR 2013 

Paravertebral adrenal biopsy using hydrodissection: Tying CJ et al., BJR 2012 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Organstrukturen im Zugangsweg 

Lösung D: Angulierter Punktionsweg 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Konventionelle 2D Intervention 

 Primär ausschließlich axiale 
Schichten   
 Hohe Anforderung an räumliches 

Vorstellungsvermögen bei 
komplexen Zugängen 

Vorführender
Präsentationsnotizen
In this first example you see a typical problem in 2D CT guided interventions. This is a patient with a subphrenic abscess after splenectomy. An straightforward inplane approach to this abscess is prevented by overlying bowel loops, liver and the costophrenic angle. The interventional radiologist is forced to choose a double oblique approach, which might be quite challanging due to the restriction to 2D axial images.
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Doppelt gewinkelte Punktionswege 

Meyer et al: Invest Radiol 2001  

Krombach et al: RöFo 2000  

SimpliCTTM  

Navi-ballTM 

Vorführender
Präsentationsnotizen
There have been e few suggestions in the literature to overcome difficulties in double oblique interventions which however have not been widly-used in daily routine work.
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Navigation mit einem optischen Tracking-System 

CAPPA IRAD (CAS innovations, Erlangen, Germany) 

Ct-gesteuerte Interventionen 

Vorführender
Präsentationsnotizen
We have tested in our institution an navigation system system for CT guided interventions based on optical tracking.  
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Navigation mit einem optischen Tracking-System 

 Komplexe Bedienung 
 Erhöhter Zeitaufwand 

Nachteile: 

Vorteile:  Hohe Präzession und Genauigkeit  

Ct-gesteuerte Interventionen 

Vorführender
Präsentationsnotizen
The system was proofed to provide for a high accuracy and precision, however it was suffering – at least in the 2006 version – from a too complex and time consuming handling.
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Siemens SOMATOM® Definition AS
 

Adaptive 3D-InterventionTM 
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CT-gesteuerte Intervention 

Ziel 

Start 

Vorführender
Präsentationsnotizen
I think that Siemens has recognized a very important circumstance. Basically, CT guided interventions are a very simple procedure, which reminds me a little bit on miniature golf. You have a target, there are a couple of obstacles and you have to define a suited starting point.
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Fall: 51j, m, Tumor des Pankreaskopfes  

Adaptive 3D-InterventionTM 

Vorführender
Präsentationsnotizen
The system helps us extremly to navigate in complex anatomical situation like a double oblique puncture of the pancreas head for example.
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Fall: 79j, w, V.a. Lebermetastase S2 

Adaptive 3D-InterventionTM 

Vorführender
Präsentationsnotizen
The system helps us extremly to navigate in complex anatomical situation like a double oblique puncture of the pancreas head for example.
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Ziel 

Reduktion der Strahlendosis 

Adaptive 3D-InterventionTM 

Vorführender
Präsentationsnotizen
If feel like controlling your actual needle position you are not forced anymore to rescan the whole scanning between the skin point and the target because you have a very good idea of the virtual position of the tumor all the way up in the liver dome which has been finally reached here. This approach is resulting therefore in a reduction of the radiation dose during oblique interventions. 
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Start 

Ziel 

CT-gesteuerte Interventionen 

Vorführender
Präsentationsnotizen
There is another very interesting aspect. You all know the situation in which you have nicely defined your target lesion within a contrast enhanced CT scan. But during the biopsy procedure the contrast within the liver parenchyma has gone and the lesion has become unvisible. In these situation you will be extremly happy to have a path guidance which tells you where you have to end up. 
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Portalvenöse Phase Arterielle Phase 

CT-gesteuerte Interventionen 

Fall: 57j, m, Tumor des Pankreasschwanzes + Leberläsion 

Vorführender
Präsentationsnotizen
Here is an example. We had external images from a patient with a hypodens tumor of the pancreas tail and a
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NET + Lebermetastase ? 

Portalvenöse Phase Arterielle Phase 

CT-gesteuerte Interventionen 

Fall: 57j, m, Tumor des Pankreasschwanzes + Leberläsion 

Vorführender
Präsentationsnotizen
A liver lesion is enhancing only in the arterial phase. A probable diagnosis might be NET with hepatic metastasis. 
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Adaptive 3D-InterventionTM 

Schritt 1:  Biopsie des Pankreasschwanzes ohne iv KM 

Ergebnis: Adenokarzinom des Pankreas  

Vorführender
Präsentationsnotizen
In a first step we decided to perform the biopsy of the pancreas tail without contrast agents since it was suggestivly visible also in the native scan. The tumor turned out being an adenocarcinoma of the pancreas.
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Schritt 2:  Leber-CT in arterieller Phase nach 100ml iv KM 
zur Planung des geeigneten Biopsiepfades  

Adaptive 3D-InterventionTM 

Vorführender
Präsentationsnotizen
Then in a second step we applied contrast agents to discover the liver lesion and to plan the needle path.
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Schritt 3:  Nadel-Positionierung entlang des geplanten 
Nadelpfades ohne iv Kontrastmittel 

Adaptive 3D-InterventionTM 

Vorführender
Präsentationsnotizen
At the moment of advancing the needle into the liver the lesion itself was not distinguishably any more and we were forced to rely on our path planning tool.
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Ergebnis: Hepatozelluläres Karzinom 

Schritt 4:  Dokumentation der korrekten 
Nadelposition durch CT nach 100ml KM 

Reduktion der Kontrastmittelmenge 

Adaptive 3D-InterventionTM 

Vorführender
Präsentationsnotizen
To confirm the correct needle position before taking the biopsies we applied contrast agents for a second time and were of course quite satisfied with our needle position. This tumor was diagnosed histologically as an HCC in the end. 
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Fall:  57j, m, Leberzirrhose Child A, 
Multilokulläres HCC (5 Herde) 

RFA aller 5 HCCs mit 80 ml iv KM   

Reduktion der Kontrastmittelmenge 

Adaptive 3D-InterventionTM 

Vorführender
Präsentationsnotizen
Of course you can use the path planning as a powerful tool for the reduction of the amount of contrast agents as well in situations where you have to perform several interventions in the same patient at the same date like a RFA of 5 HCC with only 80 ml of contrast. 
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Ziel 

Limitationen 

Ziel 

Unkooperativer Patient 

Adaptation des Nadelpfades bei unterschiedlicher Atemlage? 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Definition AS Sensation 10 

691 Konsekutive Patienten 

280 Biopsien 411 Biopsien 

7 Interventionelle Radiologen  

CT-gesteuerte Biopsien Erlangen 

2D 3D 
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CT-gesteuerte Biopsien Erlangen 

Organsystem Gesamt Sensation Definition 

AS+ 

Leber 151/691 

(21,81%) 

62/280 

(22,14%) 

89/411 

(21,65%) 

Pankreas 121/691 

(17,45%) 

65/280 

(23,23%) 

56/411 

(13,43%) 

Peritoneale RF 151/691 

(21,79%) 

42/280 

(15%) 

109/411 

(26,32%) 

Weichteil 54/691 

(7,77%) 

23/280 

(8,21%) 

31/411 

(7,34%) 

Lunge 101/691 

(14,58%) 

37/280 

(13,21%) 

64/411 

(16,37%) 

Mediastinum 53/691 

(7,60%) 

26/280 

(9,29%) 

27/411 

(6,57%) 

Lymphknoten 8/691 

(1,50%) 

2/280 

(0,71%) 

6/411 

(1,26%) 

Knochen 52/691 

(7,50%) 

23/280 

(8,21%) 

29/411 

(7,06%) 
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Ergebnisse 
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Ergebnisse 

  Sensitivität Spezifität Genauigkeit 

Sensation 98,5% 100% 98,9% 

Definition 

AS+ 

99,3% 100% 99,5% 

p-Wert 0,4   0,4 
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Doppelt gewinkelter Zugang 

Biopsie Winkel 

Sensation 10:  15% doppelt gewinkelter Zugang  
Definition AS: 24% doppelt gewinkelter Zugang      p<0.05  

nicht anguliert einfach doppelt

Sensation
Definition AS

re
la

tiv
e 

Hä
uf

ig
ke

it 
de

r A
ng

ul
at

io
n

0.
0

0.
2

0.
4

0.
6



Doppelt gewinkelter Zugang 

Biopsie Winkel 

Radiologe A nicht-

anguliert 

einfach-

anguliert 

doppelt-

anguliert 

p-Wert 

Sensation 54/76 

(71,05%) 

7/76 

(9,21%) 

15/76 

(19,74%) 

0,02 

Definition 

AS+ 

42/83 

(50,60%) 

5/83 

(6,02%) 

36/83 

(43,38%) 

Radiologe B nicht-

anguliert 

einfach-

anguliert 

doppelt-

anguliert 

p-Wert 

Sensation 155/192 

(80,73%) 

13/192  

(6,77%) 

24/192 

 (12,50%) 

0,09 

Definition 

AS+ 

36/54  

(66,67%) 

4/54  

(7,42%) 

14/54 

 (25,91%) 
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Door-to-door time 

  
  

 

  Sensation Definition 

AS+ 

p-Wert 

Door-to-

Door-Time 

(min) 

32,86 31,4 0,054 
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Komplikationen 

  

 

keine 
 

249/280 
(88,93%) 

 

384/411 
(93,43%) 

 Minor 
 

24/280 
(8,57%) 

 

22/411 
(5,35%) 

 Major 
 

4/280 
(1,43%) 

 

5/411 
(1,22%) 

 

Sensation Definition 
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Komplikationen 
Faktor 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

Estimate Pr(>|z|) Signifikanz odds.ratio 
Definition AS+ -0,9829 0,0443 * 0,3742 
Pankreas 0,6511 0,3333  1,9177 
Peritoneale RF 0,7236 0,3268  2,0619 
Weichteile 1,1219 0,3547  3,0708 
Lunge 2,5606 0,018 * 12,944 
Mediastinum 1,1649 0,1685  3,2057 
Lymphknoten -15,4438 0,9966  0 
Knochen -14,7109 0,9941  0 
Alter 0,0312 0,0355 * 1,0317 
Punkteur A 0,0128 0,9777  1,0128 
Punkteur B -0,1831 0,8111  0,8327 
Punkteur C -0,4322 0,5992  0,6491 
Punkteur D 0,8525 0,4804  2,3455 
Punkteur E 0,259 0,782  1,2957 
Punkteur F -0,335 0,768  0,7153 
10°-20° 17,5716 0,9976  42780778,0518 
21°-40° 18,5355 0,9975  112169765,5229 
> 40° 1,6382 0,9998  5,1457 
Nadel 18G 16,7608 0,9968  19016725,6721 
Nadel 16G 16,0385 0,9969  9235216,4122 
Nadel 14G 0,0727 1  1,0754 
Nadel 12G 1,3094 0,9999  3,704 
Nadel Ostycut 31,6183 0,9946  53907679237885,8 
Punktionsweg 0,0866 0,1955  1,0905 
Zylinderanzahl -0,0439 0,7819  0,957 
Einfach anguliert -17,5945 0,9976  0 
Doppelt anguliert -17,0569 0,9977  0 
 

Logistisches 
Regressionsmodell: 
 
Alter 
Organsystem 
Interventionalist 
Angulationswinkel 
Einfach/Doppelt anguliert 
Länge Punktionsweg 
Zylinderzahl 

Wahrscheinlichkeit einer 
Komplikation mit I-control ca 
2,5-fach niedriger als mit 
konventioneller Biopsietechnik 
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Komplikationen 

Logistisches 
Regressionsmodell: 
 
Alter 
Organsystem 
Interventionalist 
Angulationswinkel 
Einfach/Doppelt anguliert 
Länge Punktionsweg 
Zylinderzahl 

Wahrscheinlichkeit einer 
Komplikation mit I-control ca 
2,5-fach niedriger als mit 
konventioneller Biopsietechnik 
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Komplexe Zugangswege 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Komplexe Zugangswege 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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V.a. Rezidiv eines CCC 

Was geht nicht? 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Fall 2: V.a. Rezidiv eines CCC 

Was geht nicht? 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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Fall 2: V.a. Rezidiv eines CCC 

Was geht nicht? 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.



V.a. Pankreas-Ca 

Was geht nicht? 

Vorführender
Präsentationsnotizen
However there are limitations: If you have to handle a complete uncooperative patient who is not able to hold its breath at the same level he has done during path planning your hit will go to the grass or somewhere else... Here s an example where we missed the target due to breathhold problems.
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 Neuer workflow für CT-gesteuerte Interventionen 
 Potentielle Reduktion der Strahlendosis und KM-Menge 
 Vergleichbar hohe Genauigkeit bei leicht verminderter door-to-door 

time trotz signifikant erhöhter Rate komplexer, doppelt gewinkelter 
Zugangswege 

 Signifikanter Einfluss auf die Wahl eines adäquaten, risikoarmen 
Zugangsweges – Niedrigere Komplikationsraten  

 Exaktere Nadelpositionierung – bessere Ergebnisse auch bei 
Tumorablation? 

Zusammenfassung 
 



    
  

  
    
  

  

Vielen Dank 

axel.schmid@uk-erlangen.de 
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