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Conflits d’intérêts

 Aucun



Le chemin parcouru

 2000: 4 détecteurs

 2001: 16 détecteurs

 2004: 64 détecteurs

 2006: 64 détecteurs/double tube

 2008: 128 détecteurs

 2008: 320 détecteurs



Evolutions techniques

 La guerre des barrettes ou coupes est dépassée

 Les avancées actuelles sont dans l’amélioration de la  
dosimétrie, la qualité d’image et le post-traitement



Aspects techniques
 Principes physiques

Le dispositif est constitué d’un ensemble rotatif composé d’un tube à 
rayons X faisant face à des rangées de détecteurs, cet ensemble tournant 
autour du patient. Le nombre de ces détecteurs ou barrettes est en 
augmentation à chaque nouvelle génération de détecteurs (4, 16, 64, 
128…)



Aspects techniques
 Principes physiques

La tomodensitométrie X : Coupes axiales 
reconstruites à partir du coefficient d’atténuation 
des rayons X dans le volume exploré. 

Il s’agit de l’absorption des rayons X au sein d’un 
volume exploré, à l’aide de multiples incidences 
d’un faisceau de rayons X. 

Le Scanner est constitué d’un ensemble rotatif 
composé d’un tube à rayons X faisant face à des 
rangées de détecteurs, cet ensemble tournant 
autour du patient. 





 Création de l’image

De multiples mesures d’atténuation sont effectués selon les angles de 
rotation du tube.

Traitement informatique pour définir la valeur du coefficient 
d’atténuation des rayons X de chaque voxel. 

Aspects techniques



 Création de l’image

En pratique, une image a toujours une certaine épaisseur, et chaque pixel 
à l’écran, représente donc une unité de volume élémentaire appelé voxel. 

Aspects techniques



Quels sont les besoins du clinicien ?

 Examen fiable

 Bonne résolution spatiale

 Bonne résolution temporelle

 Pas d’artéfact

 Peu irradiant

 Rapide et facile à interpréter



Imager tous les patients

 Rythmes élevés, ESV, Apnée, FA

→ Solutions:

Couverture sur l’axe Z / Nombre de détecteurs

Acquisition sur 1 battement

Résolution temporelle optimale



La multiplication des détecteurs

→ Epaisseur d’acquisition à chaque rotation= Durée de l’apnée

 4 barettes: 40 secondes

 16 barettes: 20 secondes

 32 barettes: 10 secondes

 64 barettes: 6 secondes

 256/320 barettes: 0.7 secondes



256/320-détecteurs
t

Couverture=16c
m



Scanners MSCT de 4e génération
Détecteurs #Coupes Epaisseur (cm)

Siemens Def, As+ 64 * 0.6 (mm) 128 3.8

GE 750 HD 64 * 0.625 128 4

Philips ICT 128 * 0.625 256 8

Toshiba Genesis 320 * 0.5 ? 16

GE Revolution 256 * 0.6 (mm) 512 16

Siemens Double 
tube Force

192 * 0.6 192 12?



* Trademark of General Electric Company | © 2013 General Electric Company – all rights reserved.

New Gemstone Clarity detector

• 160 mm whole organ coverage

• 0.23 mm spatial resolution

Exemple de système

Revolution CT (GE) 



* Trademark of General Electric Company | © 2013 General Electric Company – all rights reserved.

Gemstone Clarity Image chain

510(k) pending at FDA. Not available for sale in the United States. Not yet CE marked. Not available for sale in all regions.



Acquisition sur 1 battement

 320 détecteurs ou 256 détecteurs selon constructeur. 

 16 cm de couverture (320 * 0.5mm ou 256 * 0.6mm)

 Acquisition massif cardiaque en 1 ou 2 diastoles. 

 Limite les artéfacts de reconstruction



4 cm
8 cm

16 cm

Single Rotation

64 detector row CT coverage

Single Rotation

160 detector row CT coverage

Single Rotation

320 detector row CT coverage

> 320 rangées de détecteurs de 0,5 mm, 640 coupes par rotation

> 16 cm de couverture en Z, permet de couvrir la plus part                              

des organes en 1 seule rotation

> Transfert Ultra-rapide du signal « Noiseless » à 25Gb/sec

Volume

Volume

or

Helical

Helical

GENESIS | DETECTEUR - PURE ViSION



256/320-détecteurs
t

Couverture=16c
m



Cœur – Mode Prospectif 

Acquisition  sur un seul battement

Résolution Temporelle Volumique  16 cm: 175 ms

Acquisition 1 battement 

Toshiba Aquilion 1



Coeur Isophasique

• 16 cm Couverture sans mouvement Table

• 1 seul Battement / Pas d’artéfacts de reconstruction / Opacification coronaire homogène

• Apnée 0,35 – 2,5 s

RCA RCA

Acquisition 1 battement 



Imager tous les patients
 Rythmes élevés, ESV, Temps d’apnée

→ Solutions:

Résolution temporelle: 

Dépend de la vitesse de rotation du statif (RT=V/2)

-Toshiba / Canon: V=0.35s/tour → RT= 175ms

-Philips (technologie coussin d’air): V=0.27s/tour→RT=135ms

-Siemens (Bitube): V=0.25s/tour→RT/2=66ms (<100ms)

-GE: V=0.28s/tour→ RT=140ms



Résolution temporelle

Le flou cinétique

210ms 150ms



Améliorer la vitesse de rotation de 
l’ensemble tube détecteur

 2000: 520ms

 2002: 470ms

 2003: 380ms

 2004: 330ms

 2009: 270ms

 2015: 200ms
?



Technologie monotube 

Rotation 180° = 150 ms résolution temporelle

VR: 0.3 seconde/tour pour une acquisition sur 
180°



= 75 ms
rotation time 

4
Temp. Resolution  =

Double Source 
Résolution temporelle 75 ms



Rotation 90° = 75 ms de résolution temporelle

Technologie double tube 

VR: 0.3 seconde/tour pour une acquisition sur 90°



SOMATOM Definition Flash
Spirale Cardio Flash

75ms

Courtesy Dr Ropers, Erlangen



Acquisition Turbo Flash: 
Eff. dose: 0.4 mSv

Turbo Flash CT for coronary CTA at doses far below 1 mSv

RT 66 ms

Acquisition 0.15s

( Somaton Force Double tube)



H 72 ans, FA lente, dysfonction VG. 



H 69 ans, FA lente,  Stent IVA



Voir mieux

 Quantification sténoses

 Interprétation plaques calcifiées

 Visualisation lumière intra-stent

→Solutions:

Résolution spatiale

Reconstruction itérative



Nouveaux détecteurs (GE Gemstone, Siemens Stellar)

 Meilleur rapport Signal / Bruit:

Bruit: fluctuations statistiques du signal non informatives

 Amélioration de la résolution spatiale: 0.23mm (Vs 0.33mm)

 Pas d’augmentation de la dose

(Historiquement, dose augmentée par facteur X 4 / R. spatiale)

Résolution spatiale 

Dépend des détecteurs:



Nouveaux détecteurs (GE Gemstone, Siemens Stellar)

 Amélioration de la résolution spatiale: 0.23mm (Vs 0.33mm)

 OCT: 10μ / IVUS:100μ / Coro: 200μ / IRM: >1mm

Résolution spatiale 

Dépend des détecteurs:



Résolution spatiale 

CT MR



Routine
 Outils pour maîtriser la Dose

→ Solutions:

Modulation de dose / Optimisation des constantes

Prospectif

Reconstruction itérative / ASIR, AIDR, SAFIRE, IDose
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Résumé9

Depuis  l’introduction  des scanners  de  64-Barettes,  le  scanner  cardiaque  a été  de  plus  en plus  utilisé  comme une  modalité  non  invasive pour

le diagnostic  de  la maladie coronaire.  Malgré  ses  avantages  potentiels  et les résultats  cliniques  prometteurs,  il  a critiqué  pour  ses  doses  élevées

de  rayonnement  associées  à un risque  de  cancers  radio-induits.  Cela  a soulevé  de sérieuses  préoccupations  dans  la pratique  clinique.  Un certain

nombre  de  stratégies  ont  alors  été mises  en œuvre  afin  de  réduire  la  dose  de  rayonnement  associée  au scanner  cardiaque  multi-barettes.  Le but  de

cette  revue  n’est  pas de comparer  les  doses  des  différents  systèmes  de  scanner  disponibles  sur  le marché  mais de présenter  un aperçu des  différentes

approches  utilisées  pour  la  réduction  de  dose  et les  orientations  futures.
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© 2012  Publié par  Elsevier Masson  SAS.16

Mots clés :  Scanner  multi-barettes  ; Imagerie  cardiaque  ; Dosimétrie17

Abstract18

Since  the  introduction  of  Multi-slice  computed  tomography  (CT),  cardiac  CT  has been  the  increasingly  used  as  a noninvasive modality  for  the

diagnosis  of coronary  disease.  Despite  its potential  benefits  and  promising  clinical  results,  it  has  suffered  from  high  doses  of  radiation  associated

with a risk  of radiation-induced  cancers.  This has raised  serious  concerns  in clinical  practice.  A  number  of  strategies  were  then implemented  to

reduce  the  radiation  dose  associated  with  cardiac  CT. The  aim  of this  review is not  to compare  doses  of different  CT  systems  available  on  the

market  but  to present  an overview of different  approaches  to dose  reduction  and  future  directions.
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1. Introduction27

Le scanner  cardiaque  a évolué  à un  rythme  sans  précédent28

au  cours  de la  dernière  décennie,  période  pendant  laquelle  il29

est  devenu  un  outil  précis  et  efficace  pour  l’imagerie  cardiaque30

avec  une liste  croissante  d’indications  cliniques.  Toutefois,31

l’utilisation  croissante  de cette  imagerie  a suscité  des  inquiétudes32

appropriées  concernant  l’exposition  aux  rayonnements  médi-33

caux  des  patients,  en  particulier  en  ce  qui concerne  les  risques34

∗ Auteur  correspondant.

Adresse e-mail  :  david.pesentirossi@gmail.com  (D.  Pesenti  Rossi).

potentiels  de cancers  radio-induits  à long  terme.  D’ailleurs,  35

comme  toutes  les  modalités  d’imagerie  médicale,  l’imagerie  car- 36

diaque  en  scanner  devrait  être  effectuée  selon  le  principe  As low 37

as reasonably achievable (ALARA)  [1], de façon à obtenir  une  38

qualité  d’image  diagnostique  tout  en  maintenant  l’exposition  39

aux  rayonnements  des  patients  aussi  basse  que  raisonnable-  40

ment  possible  d’atteindre  (ALARA  principle).  L’objectif  de 41

cet  article  est  de  fournir  au  lecteur  les  différentes  techniques  42

à la  fois  primaires  et  secondaires  qui  sont  actuellement  dispo-  43

nibles  pour  réduire  au  minimum  l’exposition  aux  rayonnements  44

des  patients.  Certaines  des  techniques  décrites  dans  cet  article  45

sont  multiconstructeurs,  alors  que  d’autres  peuvent  être  spéci-  46

fiques  du  système  utilisé.  Ainsi,  en acquérant  une  connaissance  47

0003-3928/$  – see  front matter  © 2012  Publié par  Elsevier  Masson  SAS.

http://dx.doi.org/10.1016/j.ancard.2012.08.037



Limiter l’irradiation

 Acquisition axiale (pas de spirale) GE et Philips

- 4 rotations axiales indépendantes

- Déclenchement prospectif sur l’ECG



0 mA

max mA

min mA

max mA

Acquisition Snap Shot Pulse : 

Modulation d’intensité du tube pendant la systole



Protection Study

Bischoff et al. AJR 2010

Multi Systèmes

Hélice Vs séquentiel

Réduction de dose: 68%
11.2 mSv Vs 3.6 mSv



Protocoles

> L’exposition en mA fixe. 

> Reconstruction est disponible dans n’importe quelle phase de cardiaque. 

> Fraction d’éjection, analyse des valves  

MODE RETROSPECTIF CONTUNIE



Protocoles

> Les mA sont réduites sur la phase systolique 

> Offre une réduction de la dose jusqu'à 30 %. 

> Fenêtre d’exposition en full dose est déterminée par l’exercice de respiration. 

> Reconstruction est disponible dans n’importe quelle phase de cardiaque

> Fraction d’éjection

MODE RETROSPECTIF MODULATION



Le Coeur en 1 battement
> Etude des Coronaires – Low Dose – sur un seul

battement

> Temps acquisition total 0,275s/0,35s

> Mode prospectif quelque soit la fréquence cardiaque

> 35cc quantité Produit Contraste

> 80% Réduction Dose

0,87 mSv

0,37 mSv

Courtesy CHU Strasbourg, France

MODE PROSPECTIF CTA



GE VCT64 Hélice Rétrospective
DLP: 1882 mGy.cm (26 mSv)



2012:GE 750 HD Axiale Prospective 
Padding: 0 ms /ASIR 50%
DLP: 103 mGy.cm (1.7 mSv)



Routine
 Dose maîtrisée

→Reconstruction itérative:

-ASIR (GE)

-AIDR / FIRST (Toshiba / Canon)

-SAFIRE (Siemens)

-Idose (Philips)



Reconstruction Itérative 

*Utilisée depuis longtemps en médecine nucléaire

*Améliore la qualité d’image et/ou permet une baisse
de la dose, comparée à une reconstruction 
traditionnelle par rétroprojection filtrée

*Réduction de dose de 30-50%

*Réduction de l’effet blooming (Ca2+, Stents)



GE Adaptive Statistical Iterative Reconstruction

Algorithme de reconstruction révolutionnaire



Petit rappel 
sur la création de l’ image en Scanner

La rétro-projection: 
La valeur de chaque pixel de l’image est déterminée à partir d’un ensemble de projections.



Principe de l’ A.S.I.R. :
1/Création de deux images  

A partir de l’ensemble des projections, le système ASIR crée deux images,
l’une résultant des projections paires, l’autre des projections impaires.

On obtient donc deux images du patient qui diffèrent par l’ angle de création des artéfacts potentiels.



Principe de l’ A.S.I.R. :
2/création de l’ image de bruit

Par soustraction des deux images  ( projections paires et impaires ),
le système ASIR crée une image qui ne contient que le bruit présent.

Les valeurs communes aux deux images étant dues uniquement au patient.

- =



ERASIR Study

Leipsic et al. AJR 2010

Réduction de dose 44%:   4.1 mSv Vs 2.3 mSv

IR: Réduction de la dose



W 42 years old, History of Hodgkin’s disease treated by RX

Stable angina in 2009: Angioplasty with stent of a significant Left main stenosis

Dyspnea in 2010: Evaluation of the stent by CT / Diagnostic of in-stent restenosis

GE VCT 64 Helical acquisition / DLP: 673 mGy.cm (9.4 mSv)

Aortic plaque

Stent
Restenosis



W 42 years old, History of Hodgkin’s disease treated by RX

Dyspnea in 2010: In-stent restenosis / Angioplasty with DES

Evaluation of the DES in 2011: aortic protrusion and no restenosis

GE 64 Pulse / ASIR / Padding 100ms / DLP: 151 mGy.cm (2.1 mSv)



Routine
 Dose maîtrisée

→ Solutions:

Modulation de dose / Optimisation des constantes

Prospectif

Reconstruction itérative / ASIR, AIDR, SAFIRE



Routine
 Dose maîtrisée



IR: Réduction du blooming effect

2012:GE 750 HD Axiale Prospective 
Padding: 0 ms /ASIR 50%
DLP: 157 mGy.cm (2.6 mSv)



Reduction of calcium bloomingSub-mSv scan without IR Sub-mSv scan with IR

Reduction of calcium blooming



W 52 Y, No previous disease,
Syncope and atypical chest pain 
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In the litterature, the foreign bodies described in the cardiac cavities are medical 

devices, such as embolization of a catheter or a fragment from the catheter
1,2
. We 

reported a case of an unusual finding in the heart. 
 
A 42-year-old woman was admitted to the cardiac intensive care unit because of 

syncope associated with atypical chest pain and palpitations. She had no significant 
past medical history, with no previous cardiac, venous or artery catheterization. She 
described a lipothymia event a few weeks ago. Her physical examination was 
unremarkable except for a tattoo skin left para-sternal done 3 years before. Her 
electrocardiogram revealed multiple ventricular premature beats. Treadmill stress test 
showed a sustained right ventricular tachycardia without ST depression.  

Transthoracic echocardiography revealed a linear hyper-echogenic image in the 
right ventricle seen only from the para-sternal long axis view (Figure 1A). Sixty-four 
slice computed tomography with a prospective ECG gated acquisition and an 
iterative reconstruction showed normal coronaries and confirmed a long curvilinear 
hyper-density image (900 Hounsfield Unity) located in the right ventricle. One edge of 
this foreign body was into the right ventricular free wall (Figure 1B, 1C and Video 1).  

A Percutaneous retrieval3 was decided. The procedure was performed using a 
right femoral venous access with a 12 French Mullins sheath placed in the right 
ventricle. An 8 French Judking Right 4 guiding catheter (Medtronic, USA) was 
advanced through the Mullins sheath into the right ventricule under fluoroscopic 
guidance. Then, an Amplatz Gooseneck snare 25mm (EV3: Plymouth, USA) was 
used to retrieve the intra-cardiac foreign body with success after the needle moved to 
the right inferior lobar pulmonary artery. The removed material was not a medical 
device (Figure 2D). 

Therefore, we were in a rare situation with an intra-cardiac non medical device 
complicated by a right ventricular tachycardia and syncope. This device was 
analyzed by the French scientific police's laboratories with optical examination, 
scanning electron microscope and X-ray microspectroscopy. The wire is black, 
approximately 28mm in length, one edge is rounded and the other is distorded and 
broken (Figure 2E), the diameter is about 228 micrometers. The chemical 
composition is mostly iron with traces of manganese and copper. These tests were 
consistent with a piece of needle used by non-professional tattoo artists. The needles 
are welded to a rod-shaped comb but the rupture of the needles is described. The 
mechanism of migration to the right ventricular is unclear. The tattoo skin, the first 
name initials of her children, is at the third intercostal space and left para-sternal 
(Figure 2F). In this case, the most likely mechanism is a migration through the 
venous system from a large branch of the left internal mammary vein after 
percutaneous puncture. The internal mammary veins drain into the trunks 
brachiocephalic vein and allow the migration of this foreign body to the heart. The 
patient was free of symptoms at 3 months follow-up. The outpatient Holter monitor 
revealed no ventricular arrhythmias. Assessment of right ventricular function and 
morphology by echocardiography and magnetic resonance imaging was normal. 

Infections, skin trauma and hypersensitivity reaction are classic complications of 
tattoos4, however, this is the first report of a tattoo needle migrating into the heart 
with syncopal ventricular tachycardia. Love of children has touched mother’s heart 
and almost killed her. 

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 

 

 

 

 
 
 
Figure 2 

 

Panel D. The retrieved material was a 28 mm long metallic non medical device. 

Panel E. The edge which was into the right ventricular free wall analyzed by an 
optical microscope.  

Panel F. Picture of tattoo skin, the first name initials of her children (arrow) 

 

 
 
 
 

                                                 

 

 
 
 
 
 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

D E F

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 

 

 

 

 
 
 
Figure 2 

 

Panel D. The retrieved material was a 28 mm long metallic non medical device. 

Panel E. The edge which was into the right ventricular free wall analyzed by an 
optical microscope.  

Panel F. Picture of tattoo skin, the first name initials of her children (arrow) 
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Love of Children Touched M other’s H eart
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In the literature, the foreign bodies described in the cardiac

cavities are medical devices such as embolization of a

catheter or a fragment from the catheter.1,2 We report a case

of an unusual finding in the heart.

A 42-year-old woman was admitted to the cardiac inten-

sive care unit because of syncope associated with atypical

chest pain and palpitations. She had no significant medical

history with no previous cardiac, venous, or artery catheter-

ization. She described a lipothymia event a few weeks ago.

Her physical examination was unremarkable except for a

tattoo on the left parasternal skin done 3 years before. Her

electrocardiogram revealed multiple ventricular premature

beats. Treadmill stress test showed a sustained right ventric-

ular tachycardia without ST depression.

Transthoracic echocardiography revealed a linear hyper-

echogenic image in the right ventricle seen only from the

Figure. A, Two-dimensional transthoracic echocardiogram parasternal long-axis view depicting the presence of a foreign body (arrow)
in the right ventricle chamber. B–C, Sixty-four-slice CT thin-slice maximum intensity projection reconstruction image (B) and volume-
rendering (C) show a long curvilinear hyperdensity image (arrow) located in the right ventricle with one edge of this foreign body into
the right ventricular free wall. RV indicates right ventricle; LV, left ventricle. D, The retrieved material was a 28-mm long metallic non-
medical device. E, The edge, which was into the right ventricular free wall, analyzed by an optical microscope. F, Picture of the tat-
tooed skin, the first initials of her children (arrow).
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In the litterature, the foreign bodies described in the cardiac cavities are medical 

devices, such as embolization of a catheter or a fragment from the catheter
1,2
. We 

reported a case of an unusual finding in the heart. 
 
A 42-year-old woman was admitted to the cardiac intensive care unit because of 

syncope associated with atypical chest pain and palpitations. She had no significant 
past medical history, with no previous cardiac, venous or artery catheterization. She 
described a lipothymia event a few weeks ago. Her physical examination was 
unremarkable except for a tattoo skin left para-sternal done 3 years before. Her 
electrocardiogram revealed multiple ventricular premature beats. Treadmill stress test 
showed a sustained right ventricular tachycardia without ST depression.  

Transthoracic echocardiography revealed a linear hyper-echogenic image in the 
right ventricle seen only from the para-sternal long axis view (Figure 1A). Sixty-four 
slice computed tomography with a prospective ECG gated acquisition and an 
iterative reconstruction showed normal coronaries and confirmed a long curvilinear 
hyper-density image (900 Hounsfield Unity) located in the right ventricle. One edge of 
this foreign body was into the right ventricular free wall (Figure 1B, 1C and Video 1).  

A Percutaneous retrieval3 was decided. The procedure was performed using a 
right femoral venous access with a 12 French Mullins sheath placed in the right 
ventricle. An 8 French Judking Right 4 guiding catheter (Medtronic, USA) was 
advanced through the Mullins sheath into the right ventricule under fluoroscopic 
guidance. Then, an Amplatz Gooseneck snare 25mm (EV3: Plymouth, USA) was 
used to retrieve the intra-cardiac foreign body with success after the needle moved to 
the right inferior lobar pulmonary artery. The removed material was not a medical 
device (Figure 2D). 

Therefore, we were in a rare situation with an intra-cardiac non medical device 
complicated by a right ventricular tachycardia and syncope. This device was 
analyzed by the French scientific police's laboratories with optical examination, 
scanning electron microscope and X-ray microspectroscopy. The wire is black, 
approximately 28mm in length, one edge is rounded and the other is distorded and 
broken (Figure 2E), the diameter is about 228 micrometers. The chemical 
composition is mostly iron with traces of manganese and copper. These tests were 
consistent with a piece of needle used by non-professional tattoo artists. The needles 
are welded to a rod-shaped comb but the rupture of the needles is described. The 
mechanism of migration to the right ventricular is unclear. The tattoo skin, the first 
name initials of her children, is at the third intercostal space and left para-sternal 
(Figure 2F). In this case, the most likely mechanism is a migration through the 
venous system from a large branch of the left internal mammary vein after 
percutaneous puncture. The internal mammary veins drain into the trunks 
brachiocephalic vein and allow the migration of this foreign body to the heart. The 
patient was free of symptoms at 3 months follow-up. The outpatient Holter monitor 
revealed no ventricular arrhythmias. Assessment of right ventricular function and 
morphology by echocardiography and magnetic resonance imaging was normal. 

Infections, skin trauma and hypersensitivity reaction are classic complications of 
tattoos4, however, this is the first report of a tattoo needle migrating into the heart 
with syncopal ventricular tachycardia. Love of children has touched mother’s heart 
and almost killed her. 

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 

 

 

 

 
 
 
Figure 2 

 

Panel D. The retrieved material was a 28 mm long metallic non medical device. 

Panel E. The edge which was into the right ventricular free wall analyzed by an 
optical microscope.  

Panel F. Picture of tattoo skin, the first name initials of her children (arrow) 

 

 
 
 
 

                                                 

 

 
 
 
 
 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

D E F

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 

 

 

 

 
 
 
Figure 2 

 

Panel D. The retrieved material was a 28 mm long metallic non medical device. 

Panel E. The edge which was into the right ventricular free wall analyzed by an 
optical microscope.  

Panel F. Picture of tattoo skin, the first name initials of her children (arrow) 

 

 
 
 
 

                                                 

 

 
 
 
 
 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

D E F

 

I NST I TUT NAT I ONAL DE POL I CE SCI ENT I FI QUE 

L aboratoire de Police Scientifique de L ille 

7, Boulevard Vauban 

59000 Lille 

Tél : 03 20 12 89 89 - Fax : 03 20 12 89 99 

L aboratoire de Police Scientifique de Lyon 

31, avenue Franklin Roosevelt 

69134 Ecully CEDEX 

Tel : 04.72.86.89.70 - Fax : 04.72.86.85.85 

L aboratoire de Police Scientifique de M arseille 

97, Boulevard Camille Flammarion 

13245 Marseille CEDEX 04 

Tél : 04 91 62 85 00 - Fax : 04 91 62 97 70 

L aboratoire de Police Scientifique de Par is 

3, Quai de l'Horloge 
75001 Paris 

Tél : 01 77 72 07 51 - Fax : 01 46 34 77 40 

L aboratoire de Police Scientifique  de Toulouse 

23, Boulevard de l'Embouchure – B.P. 92162 
31021 Toulouse CEDEX 02 

Tél : 05 61 12 79 00 - Fax : 05 61 12 79 82 

L aboratoire de Toxicologie de Par is 

2, Place Mazas 
75012 Paris 

Tél : 01 44 75 47 20 - Fax : 01 44 75 47 25 

 

 

 

POLICE NATIONALE 

SERVICE DE POLICE/GENDARMERIE  

  
I NST I TUT NATI ONAL  
DE POLI CE SCI ENTI FI QUE 
Expert agréé par la Cour de Cassation 

 

LABORATOI RE DE POLI CE  
SCI ENTI FI QUE DE L I LLE  

 

 

 

RAPPORT D'ANALYSE 
 

de 

 

Monsieur Philippe MARION 

habilité aux expertises de CHIMIE 

au laboratoire de police scientifique de LILLE, agissant au nom de l'INPS, expert personne morale, requis 

conformément à l'article 60 (ou autre) du CPP pour procéder aux opérations prévues dans la réquisition en 

date du 03/10/2011 

 

de Monsieur Karim MAACHI 

Officier de Police Judiciaire 

 

 

 

N° PV : DPR 2011 

REFERENCE INPS/LILLE : DPR 2011 
 

 

 

 

VC

BC t runk

I MV

Venous mi grat i on

Interventions 
Circulation: Cardiovascular

CIRCCVINT/2012/970939 
Maachi, Philippe Marion, Samer Chayeb, Bernard Livarek, and Thierry Fourme 

David Pesenti Rossi, Ugo Balderacchi, celine Chhuon, Christophe Caussin, Nicolas Baron, karim
 Love of children touched mother's heart

This information is current as of April 17, 2012 

 on April 17, 2012 http://submit-circinterventions.ahajournals.orgDownloaded from 
only, and not to be further disclosed.

Disclaimer: The manuscript and its contents are confidential, intended for journal review purposes

I mages and Case Reports in I nterventional Cardiology

Love of Children Touched M other’s H eart

David Pesenti Rossi, MD; Ugo Balderacchi, MD; Celine Chhuon, MD; Christophe Caussin, MD;
Nicolas Baron, MD; Karim Maachi; Philippe Marion; Samer Chayeb, MD;

Bernard Livarek, MD; Thierry Fourme, MD

In the literature, the foreign bodies described in the cardiac

cavities are medical devices such as embolization of a

catheter or a fragment from the catheter.1,2 We report a case

of an unusual finding in the heart.

A 42-year-old woman was admitted to the cardiac inten-

sive care unit because of syncope associated with atypical

chest pain and palpitations. She had no significant medical

history with no previous cardiac, venous, or artery catheter-

ization. She described a lipothymia event a few weeks ago.

Her physical examination was unremarkable except for a

tattoo on the left parasternal skin done 3 years before. Her

electrocardiogram revealed multiple ventricular premature

beats. Treadmill stress test showed a sustained right ventric-

ular tachycardia without ST depression.

Transthoracic echocardiography revealed a linear hyper-

echogenic image in the right ventricle seen only from the

Figure. A, Two-dimensional transthoracic echocardiogram parasternal long-axis view depicting the presence of a foreign body (arrow)
in the right ventricle chamber. B–C, Sixty-four-slice CT thin-slice maximum intensity projection reconstruction image (B) and volume-
rendering (C) show a long curvilinear hyperdensity image (arrow) located in the right ventricle with one edge of this foreign body into
the right ventricular free wall. RV indicates right ventricle; LV, left ventricle. D, The retrieved material was a 28-mm long metallic non-
medical device. E, The edge, which was into the right ventricular free wall, analyzed by an optical microscope. F, Picture of the tat-
tooed skin, the first initials of her children (arrow).
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In the litterature, the foreign bodies described in the cardiac cavities are medical 

devices, such as embolization of a catheter or a fragment from the catheter
1,2
. We 

reported a case of an unusual finding in the heart. 
 
A 42-year-old woman was admitted to the cardiac intensive care unit because of 

syncope associated with atypical chest pain and palpitations. She had no significant 
past medical history, with no previous cardiac, venous or artery catheterization. She 
described a lipothymia event a few weeks ago. Her physical examination was 
unremarkable except for a tattoo skin left para-sternal done 3 years before. Her 
electrocardiogram revealed multiple ventricular premature beats. Treadmill stress test 
showed a sustained right ventricular tachycardia without ST depression.  

Transthoracic echocardiography revealed a linear hyper-echogenic image in the 
right ventricle seen only from the para-sternal long axis view (Figure 1A). Sixty-four 
slice computed tomography with a prospective ECG gated acquisition and an 
iterative reconstruction showed normal coronaries and confirmed a long curvilinear 
hyper-density image (900 Hounsfield Unity) located in the right ventricle. One edge of 
this foreign body was into the right ventricular free wall (Figure 1B, 1C and Video 1).  

A Percutaneous retrieval3 was decided. The procedure was performed using a 
right femoral venous access with a 12 French Mullins sheath placed in the right 
ventricle. An 8 French Judking Right 4 guiding catheter (Medtronic, USA) was 
advanced through the Mullins sheath into the right ventricule under fluoroscopic 
guidance. Then, an Amplatz Gooseneck snare 25mm (EV3: Plymouth, USA) was 
used to retrieve the intra-cardiac foreign body with success after the needle moved to 
the right inferior lobar pulmonary artery. The removed material was not a medical 
device (Figure 2D). 

Therefore, we were in a rare situation with an intra-cardiac non medical device 
complicated by a right ventricular tachycardia and syncope. This device was 
analyzed by the French scientific police's laboratories with optical examination, 
scanning electron microscope and X-ray microspectroscopy. The wire is black, 
approximately 28mm in length, one edge is rounded and the other is distorded and 
broken (Figure 2E), the diameter is about 228 micrometers. The chemical 
composition is mostly iron with traces of manganese and copper. These tests were 
consistent with a piece of needle used by non-professional tattoo artists. The needles 
are welded to a rod-shaped comb but the rupture of the needles is described. The 
mechanism of migration to the right ventricular is unclear. The tattoo skin, the first 
name initials of her children, is at the third intercostal space and left para-sternal 
(Figure 2F). In this case, the most likely mechanism is a migration through the 
venous system from a large branch of the left internal mammary vein after 
percutaneous puncture. The internal mammary veins drain into the trunks 
brachiocephalic vein and allow the migration of this foreign body to the heart. The 
patient was free of symptoms at 3 months follow-up. The outpatient Holter monitor 
revealed no ventricular arrhythmias. Assessment of right ventricular function and 
morphology by echocardiography and magnetic resonance imaging was normal. 

Infections, skin trauma and hypersensitivity reaction are classic complications of 
tattoos4, however, this is the first report of a tattoo needle migrating into the heart 
with syncopal ventricular tachycardia. Love of children has touched mother’s heart 
and almost killed her. 

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 
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Panel D. The retrieved material was a 28 mm long metallic non medical device. 

Panel E. The edge which was into the right ventricular free wall analyzed by an 
optical microscope.  

Panel F. Picture of tattoo skin, the first name initials of her children (arrow) 
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In the literature, the foreign bodies described in the cardiac

cavities are medical devices such as embolization of a

catheter or a fragment from the catheter.1,2 We report a case

of an unusual finding in the heart.

A 42-year-old woman was admitted to the cardiac inten-

sive care unit because of syncope associated with atypical

chest pain and palpitations. She had no significant medical

history with no previous cardiac, venous, or artery catheter-

ization. She described a lipothymia event a few weeks ago.

Her physical examination was unremarkable except for a

tattoo on the left parasternal skin done 3 years before. Her

electrocardiogram revealed multiple ventricular premature

beats. Treadmill stress test showed a sustained right ventric-

ular tachycardia without ST depression.

Transthoracic echocardiography revealed a linear hyper-

echogenic image in the right ventricle seen only from the

Figure. A, Two-dimensional transthoracic echocardiogram parasternal long-axis view depicting the presence of a foreign body (arrow)
in the right ventricle chamber. B–C, Sixty-four-slice CT thin-slice maximum intensity projection reconstruction image (B) and volume-
rendering (C) show a long curvilinear hyperdensity image (arrow) located in the right ventricle with one edge of this foreign body into
the right ventricular free wall. RV indicates right ventricle; LV, left ventricle. D, The retrieved material was a 28-mm long metallic non-
medical device. E, The edge, which was into the right ventricular free wall, analyzed by an optical microscope. F, Picture of the tat-
tooed skin, the first initials of her children (arrow).
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In the litterature, the foreign bodies described in the cardiac cavities are medical 

devices, such as embolization of a catheter or a fragment from the catheter
1,2
. We 

reported a case of an unusual finding in the heart. 
 
A 42-year-old woman was admitted to the cardiac intensive care unit because of 

syncope associated with atypical chest pain and palpitations. She had no significant 
past medical history, with no previous cardiac, venous or artery catheterization. She 
described a lipothymia event a few weeks ago. Her physical examination was 
unremarkable except for a tattoo skin left para-sternal done 3 years before. Her 
electrocardiogram revealed multiple ventricular premature beats. Treadmill stress test 
showed a sustained right ventricular tachycardia without ST depression.  

Transthoracic echocardiography revealed a linear hyper-echogenic image in the 
right ventricle seen only from the para-sternal long axis view (Figure 1A). Sixty-four 
slice computed tomography with a prospective ECG gated acquisition and an 
iterative reconstruction showed normal coronaries and confirmed a long curvilinear 
hyper-density image (900 Hounsfield Unity) located in the right ventricle. One edge of 
this foreign body was into the right ventricular free wall (Figure 1B, 1C and Video 1).  

A Percutaneous retrieval3 was decided. The procedure was performed using a 
right femoral venous access with a 12 French Mullins sheath placed in the right 
ventricle. An 8 French Judking Right 4 guiding catheter (Medtronic, USA) was 
advanced through the Mullins sheath into the right ventricule under fluoroscopic 
guidance. Then, an Amplatz Gooseneck snare 25mm (EV3: Plymouth, USA) was 
used to retrieve the intra-cardiac foreign body with success after the needle moved to 
the right inferior lobar pulmonary artery. The removed material was not a medical 
device (Figure 2D). 

Therefore, we were in a rare situation with an intra-cardiac non medical device 
complicated by a right ventricular tachycardia and syncope. This device was 
analyzed by the French scientific police's laboratories with optical examination, 
scanning electron microscope and X-ray microspectroscopy. The wire is black, 
approximately 28mm in length, one edge is rounded and the other is distorded and 
broken (Figure 2E), the diameter is about 228 micrometers. The chemical 
composition is mostly iron with traces of manganese and copper. These tests were 
consistent with a piece of needle used by non-professional tattoo artists. The needles 
are welded to a rod-shaped comb but the rupture of the needles is described. The 
mechanism of migration to the right ventricular is unclear. The tattoo skin, the first 
name initials of her children, is at the third intercostal space and left para-sternal 
(Figure 2F). In this case, the most likely mechanism is a migration through the 
venous system from a large branch of the left internal mammary vein after 
percutaneous puncture. The internal mammary veins drain into the trunks 
brachiocephalic vein and allow the migration of this foreign body to the heart. The 
patient was free of symptoms at 3 months follow-up. The outpatient Holter monitor 
revealed no ventricular arrhythmias. Assessment of right ventricular function and 
morphology by echocardiography and magnetic resonance imaging was normal. 

Infections, skin trauma and hypersensitivity reaction are classic complications of 
tattoos4, however, this is the first report of a tattoo needle migrating into the heart 
with syncopal ventricular tachycardia. Love of children has touched mother’s heart 
and almost killed her. 

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 

 

 

 

 
 
 
Figure 2 

 

Panel D. The retrieved material was a 28 mm long metallic non medical device. 

Panel E. The edge which was into the right ventricular free wall analyzed by an 
optical microscope.  

Panel F. Picture of tattoo skin, the first name initials of her children (arrow) 
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In the literature, the foreign bodies described in the cardiac

cavities are medical devices such as embolization of a

catheter or a fragment from the catheter.1,2 We report a case

of an unusual finding in the heart.

A 42-year-old woman was admitted to the cardiac inten-

sive care unit because of syncope associated with atypical

chest pain and palpitations. She had no significant medical

history with no previous cardiac, venous, or artery catheter-

ization. She described a lipothymia event a few weeks ago.

Her physical examination was unremarkable except for a

tattoo on the left parasternal skin done 3 years before. Her

electrocardiogram revealed multiple ventricular premature

beats. Treadmill stress test showed a sustained right ventric-

ular tachycardia without ST depression.

Transthoracic echocardiography revealed a linear hyper-

echogenic image in the right ventricle seen only from the

Figure. A, Two-dimensional transthoracic echocardiogram parasternal long-axis view depicting the presence of a foreign body (arrow)
in the right ventricle chamber. B–C, Sixty-four-slice CT thin-slice maximum intensity projection reconstruction image (B) and volume-
rendering (C) show a long curvilinear hyperdensity image (arrow) located in the right ventricle with one edge of this foreign body into
the right ventricular free wall. RV indicates right ventricle; LV, left ventricle. D, The retrieved material was a 28-mm long metallic non-
medical device. E, The edge, which was into the right ventricular free wall, analyzed by an optical microscope. F, Picture of the tat-
tooed skin, the first initials of her children (arrow).
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In the litterature, the foreign bodies described in the cardiac cavities are medical 

devices, such as embolization of a catheter or a fragment from the catheter
1,2
. We 

reported a case of an unusual finding in the heart. 
 
A 42-year-old woman was admitted to the cardiac intensive care unit because of 

syncope associated with atypical chest pain and palpitations. She had no significant 
past medical history, with no previous cardiac, venous or artery catheterization. She 
described a lipothymia event a few weeks ago. Her physical examination was 
unremarkable except for a tattoo skin left para-sternal done 3 years before. Her 
electrocardiogram revealed multiple ventricular premature beats. Treadmill stress test 
showed a sustained right ventricular tachycardia without ST depression.  

Transthoracic echocardiography revealed a linear hyper-echogenic image in the 
right ventricle seen only from the para-sternal long axis view (Figure 1A). Sixty-four 
slice computed tomography with a prospective ECG gated acquisition and an 
iterative reconstruction showed normal coronaries and confirmed a long curvilinear 
hyper-density image (900 Hounsfield Unity) located in the right ventricle. One edge of 
this foreign body was into the right ventricular free wall (Figure 1B, 1C and Video 1).  

A Percutaneous retrieval3 was decided. The procedure was performed using a 
right femoral venous access with a 12 French Mullins sheath placed in the right 
ventricle. An 8 French Judking Right 4 guiding catheter (Medtronic, USA) was 
advanced through the Mullins sheath into the right ventricule under fluoroscopic 
guidance. Then, an Amplatz Gooseneck snare 25mm (EV3: Plymouth, USA) was 
used to retrieve the intra-cardiac foreign body with success after the needle moved to 
the right inferior lobar pulmonary artery. The removed material was not a medical 
device (Figure 2D). 

Therefore, we were in a rare situation with an intra-cardiac non medical device 
complicated by a right ventricular tachycardia and syncope. This device was 
analyzed by the French scientific police's laboratories with optical examination, 
scanning electron microscope and X-ray microspectroscopy. The wire is black, 
approximately 28mm in length, one edge is rounded and the other is distorded and 
broken (Figure 2E), the diameter is about 228 micrometers. The chemical 
composition is mostly iron with traces of manganese and copper. These tests were 
consistent with a piece of needle used by non-professional tattoo artists. The needles 
are welded to a rod-shaped comb but the rupture of the needles is described. The 
mechanism of migration to the right ventricular is unclear. The tattoo skin, the first 
name initials of her children, is at the third intercostal space and left para-sternal 
(Figure 2F). In this case, the most likely mechanism is a migration through the 
venous system from a large branch of the left internal mammary vein after 
percutaneous puncture. The internal mammary veins drain into the trunks 
brachiocephalic vein and allow the migration of this foreign body to the heart. The 
patient was free of symptoms at 3 months follow-up. The outpatient Holter monitor 
revealed no ventricular arrhythmias. Assessment of right ventricular function and 
morphology by echocardiography and magnetic resonance imaging was normal. 

Infections, skin trauma and hypersensitivity reaction are classic complications of 
tattoos4, however, this is the first report of a tattoo needle migrating into the heart 
with syncopal ventricular tachycardia. Love of children has touched mother’s heart 
and almost killed her. 

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 
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Panel D. The retrieved material was a 28 mm long metallic non medical device. 
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In the literature, the foreign bodies described in the cardiac

cavities are medical devices such as embolization of a

catheter or a fragment from the catheter.1,2 We report a case

of an unusual finding in the heart.

A 42-year-old woman was admitted to the cardiac inten-

sive care unit because of syncope associated with atypical

chest pain and palpitations. She had no significant medical

history with no previous cardiac, venous, or artery catheter-

ization. She described a lipothymia event a few weeks ago.

Her physical examination was unremarkable except for a

tattoo on the left parasternal skin done 3 years before. Her

electrocardiogram revealed multiple ventricular premature

beats. Treadmill stress test showed a sustained right ventric-

ular tachycardia without ST depression.

Transthoracic echocardiography revealed a linear hyper-

echogenic image in the right ventricle seen only from the

Figure. A, Two-dimensional transthoracic echocardiogram parasternal long-axis view depicting the presence of a foreign body (arrow)
in the right ventricle chamber. B–C, Sixty-four-slice CT thin-slice maximum intensity projection reconstruction image (B) and volume-
rendering (C) show a long curvilinear hyperdensity image (arrow) located in the right ventricle with one edge of this foreign body into
the right ventricular free wall. RV indicates right ventricle; LV, left ventricle. D, The retrieved material was a 28-mm long metallic non-
medical device. E, The edge, which was into the right ventricular free wall, analyzed by an optical microscope. F, Picture of the tat-
tooed skin, the first initials of her children (arrow).
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A piece of needle used by tattoo artists
Main hypothesis: Migration through the venous system 

from the mammary veins 
 

0 6 . 6 3 . 5 1 . 8 2 . 6 1
david.pesentirossi@gmail.com

David Pesenti-Rossi

Cardiologue

TeInterventions 
Circulation: Cardiovascular

CIRCCVINT/2012/970939 [R1] 
Maachi, Philippe Marion, Samer Chayeb, Bernard Livarek, and Thierry Fourme 

David Pesenti Rossi, Ugo Balderacchi, Celine Chhuon, Christophe Caussin, Nicolas Baron, Karim
 Love of children touched mother's heart

This information is current as of June 4, 2012 

 on June 4, 2012 http://submit-circinterventions.ahajournals.orgDownloaded from 
only, and not to be further disclosed.

Disclaimer: The manuscript and its contents are confidential, intended for journal review purposes

Love of children touched mother's heart  

 

 

David Pesenti Rossi, MD. Love of children touched mother's heart  

 
David Pesenti Rossi, MD

1
; Ugo Balderacchi, MD

2
; Celine Chhuon, MD

1
; Christophe 

Caussin, MD3; Nicolas Baron, MD1; Karim Maachi4; Philippe Marion4; Samer Chayeb, 
MD1; Bernard Livarek, MD1; Thierry Fourme, MD1. 

  
  
1From the Department of Cardiology, Rambouillet and Versailles Hospital, Le 
Chesnay, France.  
2From the Department of Radiology, Rambouillet and Versailles Hospital, Le 
Chesnay, France.  
3From the Department of Interventional Cardiology, Marie Lannelongue Hospital, Le 
Plessis Robinson, France.  
4From the French Scientific Police's Laboratories, INPS, Lille, France.  
  
Correspondence to author:   
David Pesenti Rossi, MD, Department of Cardiology, Versailles Hospital, 177, rue de 
Versailles, 78150 Le Chesnay, France. Tel: +33139638867; Fax: +33981709491. 
Email address: david.pesentirossi@gmail.com 
 
Total word count: 942 
 

Subject Codes: [5] Arrhythmias, clinical electrophysiology, drugs; [27] Other 

treatment; [30] CT and MRI; [31] Echocardiography 
 

Keywords: cardiac catheterization ; computed tomography ; echocardiography ; 
retrieval device ; syncope 
 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
In the litterature, the foreign bodies described in the cardiac cavities are medical 

devices, such as embolization of a catheter or a fragment from the catheter
1,2
. We 

reported a case of an unusual finding in the heart. 
 
A 42-year-old woman was admitted to the cardiac intensive care unit because of 

syncope associated with atypical chest pain and palpitations. She had no significant 
past medical history, with no previous cardiac, venous or artery catheterization. She 
described a lipothymia event a few weeks ago. Her physical examination was 
unremarkable except for a tattoo skin left para-sternal done 3 years before. Her 
electrocardiogram revealed multiple ventricular premature beats. Treadmill stress test 
showed a sustained right ventricular tachycardia without ST depression.  

Transthoracic echocardiography revealed a linear hyper-echogenic image in the 
right ventricle seen only from the para-sternal long axis view (Figure 1A). Sixty-four 
slice computed tomography with a prospective ECG gated acquisition and an 
iterative reconstruction showed normal coronaries and confirmed a long curvilinear 
hyper-density image (900 Hounsfield Unity) located in the right ventricle. One edge of 
this foreign body was into the right ventricular free wall (Figure 1B, 1C and Video 1).  

A Percutaneous retrieval3 was decided. The procedure was performed using a 
right femoral venous access with a 12 French Mullins sheath placed in the right 
ventricle. An 8 French Judking Right 4 guiding catheter (Medtronic, USA) was 
advanced through the Mullins sheath into the right ventricule under fluoroscopic 
guidance. Then, an Amplatz Gooseneck snare 25mm (EV3: Plymouth, USA) was 
used to retrieve the intra-cardiac foreign body with success after the needle moved to 
the right inferior lobar pulmonary artery. The removed material was not a medical 
device (Figure 2D). 

Therefore, we were in a rare situation with an intra-cardiac non medical device 
complicated by a right ventricular tachycardia and syncope. This device was 
analyzed by the French scientific police's laboratories with optical examination, 
scanning electron microscope and X-ray microspectroscopy. The wire is black, 
approximately 28mm in length, one edge is rounded and the other is distorded and 
broken (Figure 2E), the diameter is about 228 micrometers. The chemical 
composition is mostly iron with traces of manganese and copper. These tests were 
consistent with a piece of needle used by non-professional tattoo artists. The needles 
are welded to a rod-shaped comb but the rupture of the needles is described. The 
mechanism of migration to the right ventricular is unclear. The tattoo skin, the first 
name initials of her children, is at the third intercostal space and left para-sternal 
(Figure 2F). In this case, the most likely mechanism is a migration through the 
venous system from a large branch of the left internal mammary vein after 
percutaneous puncture. The internal mammary veins drain into the trunks 
brachiocephalic vein and allow the migration of this foreign body to the heart. The 
patient was free of symptoms at 3 months follow-up. The outpatient Holter monitor 
revealed no ventricular arrhythmias. Assessment of right ventricular function and 
morphology by echocardiography and magnetic resonance imaging was normal. 

Infections, skin trauma and hypersensitivity reaction are classic complications of 
tattoos4, however, this is the first report of a tattoo needle migrating into the heart 
with syncopal ventricular tachycardia. Love of children has touched mother’s heart 
and almost killed her. 

Figure legends  
 

 
Figure 1 
 
Panel A. Two-dimensional transthoracic echocardiogram parasternal long-axis 

view depicting the presence of a foreign body (arrow) in the right ventricle chamber. 

Panels B, C. Sixty-four slice computed tomography thin slice maximum intensity 
projection reconstruction image (Panel B) and volume rendering (Panel C) show a 
long curvilinear hyper-density image (arrow) located in the right ventricle with one 
edge of this foreign body into the right ventricular free wall.  

RV, right ventricle; LV, left ventricle. 

 

 

 

 
 
 
Figure 2 

 

Panel D. The retrieved material was a 28 mm long metallic non medical device. 

Panel E. The edge which was into the right ventricular free wall analyzed by an 
optical microscope.  

Panel F. Picture of tattoo skin, the first name initials of her children (arrow) 
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In the literature, the foreign bodies described in the cardiac

cavities are medical devices such as embolization of a

catheter or a fragment from the catheter.1,2 We report a case

of an unusual finding in the heart.

A 42-year-old woman was admitted to the cardiac inten-

sive care unit because of syncope associated with atypical

chest pain and palpitations. She had no significant medical

history with no previous cardiac, venous, or artery catheter-

ization. She described a lipothymia event a few weeks ago.

Her physical examination was unremarkable except for a

tattoo on the left parasternal skin done 3 years before. Her

electrocardiogram revealed multiple ventricular premature

beats. Treadmill stress test showed a sustained right ventric-

ular tachycardia without ST depression.

Transthoracic echocardiography revealed a linear hyper-

echogenic image in the right ventricle seen only from the

Figure. A, Two-dimensional transthoracic echocardiogram parasternal long-axis view depicting the presence of a foreign body (arrow)
in the right ventricle chamber. B–C, Sixty-four-slice CT thin-slice maximum intensity projection reconstruction image (B) and volume-
rendering (C) show a long curvilinear hyperdensity image (arrow) located in the right ventricle with one edge of this foreign body into
the right ventricular free wall. RV indicates right ventricle; LV, left ventricle. D, The retrieved material was a 28-mm long metallic non-
medical device. E, The edge, which was into the right ventricular free wall, analyzed by an optical microscope. F, Picture of the tat-
tooed skin, the first initials of her children (arrow).
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In the literature, the foreign bodies described in the cardiac

cavities are medical devices such as embolization of a

catheter or a fragment from the catheter.1,2 We report a case

of an unusual finding in the heart.

A 42-year-old woman was admitted to the cardiac inten-

sive care unit because of syncope associated with atypical

chest pain and palpitations. She had no significant medical

history with no previous cardiac, venous, or artery catheter-

ization. She described a lipothymia event a few weeks ago.

Her physical examination was unremarkable except for a

tattoo on the left parasternal skin done 3 years before. Her

electrocardiogram revealed multiple ventricular premature

beats. Treadmill stress test showed a sustained right ventric-

ular tachycardia without ST depression.

Transthoracic echocardiography revealed a linear hyper-

echogenic image in the right ventricle seen only from the

Figure. A, Two-dimensional transthoracic echocardiogram parasternal long-axis view depicting the presence of a foreign body (arrow)
in the right ventricle chamber. B–C, Sixty-four-slice CT thin-slice maximum intensity projection reconstruction image (B) and volume-
rendering (C) show a long curvilinear hyperdensity image (arrow) located in the right ventricle with one edge of this foreign body into
the right ventricular free wall. RV indicates right ventricle; LV, left ventricle. D, The retrieved material was a 28-mm long metallic non-
medical device. E, The edge, which was into the right ventricular free wall, analyzed by an optical microscope. F, Picture of the tat-
tooed skin, the first initials of her children (arrow).

Received April 17, 2012; accepted June 6, 2012.
From the Departments of Cardiology (D.P.R., C. Chhuon, N.B., S.C., B.L., T.F.) and Radiology (U.B.), Rambouillet and Versailles Hospital, Le

Chesnay, France; the Department of Interventional Cardiology, Marie Lannelongue Hospital, Le Plessis Robinson, France (C. Caussin); and the French
Scientific Police’s Laboratories, INPS, Lille, France (K.M., P.M.).

The online-only Data Supplement is available at http://circinterventions.ahajournals.org/lookup/suppl/doi:10.1161/CI RCI NTERV ENTI ONS.
112.970939/-/DC1.

Correspondence to David Pesenti Rossi, MD, Department of Cardiology, Versailles Hospital, 177, rue de Versailles, 78150 Le Chesnay, France. E-mail
david.pesentirossi@gmail.com

(Circ Cardiovasc I nterv. 2012;5:00-00.)
© 2012 American Heart Association, Inc.

Circ Cardiovasc I nterv is available at http://circinterventions.ahajournals.org DOI : 10.1161/CI RCI NTERV ENTI ONS.112.970939

1

balt2/hcv-hcv/hcv-hcv/hcv00412/hcv0448-12z xppws S 1 6/19/12 4:03 4/Color Figure(s): F1 Art:970939 Input-lh

AQ: 1

AQ: 2

AQ: 4

AQ: 5

AQ: 6

AQ: 7

M
ay

2
0

1
2

< zjs;Images and Case Reports in Intervent ional Cardiology> · < zjss;5,27,30,31> · < zdoi;10.1161/CIRCINTERVENTIONS.112.970939>

Circulation: Cardiovasc Interv. 2012

	



Contrôle d’un stent biorésorbable



Routine
 Post-Traitement

→Reconstruction semi-automatique des coronaires

Analyse de la composition des plaques

Analyse des valves 

Fraction d’éjection semi-automatique

Fonction myocardique régionale

Analyse hybride



Routine
 Post-Traitement

→Reconstruction semi-automatique des coronaires



Routine
 Post-Traitement

→Reconstruction semi-automatique des coronaires



Routine
 Post-Traitement

→Analyse de la composition des plaques 



Routine
 Post-Traitement

→Analyse des valves



IMAGE FOCUS
.............................................................................................................................................................................

doi:10.1093/ehjci/jes180

An unexpected quadricuspid aortic valve revealed by multislice computed
tomography

David Pesenti Rossi*, RaphaëleConvers, ChristianHubert , and BernardLivarek Q1

Department of Cardiology and Radiology, VersaillesHospital, LeChesnay, France

* Correspondingauthor. Email Q2: david.pesentirossi@gmail.com

We report acase where a58-year-old woman

with no significant past medical history pre-

sented with chest pain. Clinical examination of

heart sounds revealed an aortic incompetence.

The electrocardiogram (ECG) and plasma

levelsof cardiacTroponin I werenormal. Trans-

thoracic echocardiography was performed and

revealed a normal left ventricular function and

no pericardial effusion, amediumaortic incom-

petence (arrow) but aortic valve morphology

could not be assessed (Panels1 and 2) even in

the short-axis. A cardiac multislice computed

tomography (MSCT) was performed with an

ECG-gated acquisition in order to rule out a

coronaryatherosclerosis.MSCTreconstructions

(Panels3 and 4) revealed aquadricuspid aortic

valvewith threeequal cusps includingone right

coronary cusp (A), one left coronary cusp (B),

anon-coronarycusp(C),andonesmaller acces-

sory cusp (D) with acentral incompetence (arrow). On the other hand, MSCT (Panels5 and 6) showed aright coronary second

segment significant stenosis (star). Therefore, a conventional angiography confirmed the right coronary significant stenosis which

wastreated by stent. Theaortic regurgitation did not requiresurgical treatment but aclose follow-up.

TheQuadricuspid aortic valve isararecongenital cardiovascular disorder. Only afew caseshavebeen reported in the literature.

Thispathologyoftenleadstoaorticvalveregurgitationthat requiressurgical treatment.ThiscaseillustratesmultipleMSCTbenefits,a
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Routine
 Post-Traitement

→ Fraction d’éjection semi-automatique



Routine
 Post-Traitement

→ FFR CT
CT – FFR (WIP / Heart Flow)

CT-FFR (WIP)
> L’étude de l’anatomie et de la réserve coronaire (FFR) peut 

être réalisée lors d’un seul examen -

> CT-FFR calculée sur la déformation de la lumière des 
coronaires et de l’aorte puis mécanique des fluides 

> Résultats en moins de 45 minutes 



Routine
 Post-Traitement

→ FFR CT

143 patients, angor stable

Comparaison FFR CT et SPECT

Plaques intermédiaires au scanner.

Prospective Comparison of FFR Derived From Coronary CT Angiography With SPECT Perfusion Imaging in Stable Coronary Artery 
Disease: The ReASSESS Study JACC 2018



Routine
 Post-Traitement

→ FFR CT

Prospective Comparison of FFR Derived From Coronary CT Angiography With SPECT Perfusion Imaging in Stable Coronary Artery 
Disease: The ReASSESS Study JACC 2018



Routine
 Post-Traitement

→ Analyse de la fonction myocardique régionale



Routine
 Post-Traitement

→ TAVI



Routine
 Post-Traitement

→ TAVI



Conclusion

 Evolution technologique impressionnante du 
scanner cardiaque 

 La limite n’est pas encore atteinte

 Le scanner reste un examen irradiant?


