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For a decade now the Roesch Lecture has been 
a highlight of CIRSE, in which top lecturers share 
their expertise on innovative topics in IR. The 
lecture is named in honour of Prof. Josef Roesch, 
an award-winning researcher who has spent over 
50 years working on a wide range of topics in 
vascular and interventional radiology.

This year’s Josef Roesch Lecture will be given by 
Prof. Mario Bezzi, whose clinical practice and 
research focuses mainly of image-guided therapy 
in oncology. Currently his interest is centred in 
MR-guided focused ultrasound and he is involved 
in two European projects on the applications of 
MRgFUS in moving organs. Prof. Bezzi has presen-
ted more than 400 papers at various congresses 
and has been an active CIRSE Member since early 
in his career. He is currently Editor-in-Chief of 
ESIRonline, the website platform that houses all 
lectures and presentations from CIRSE events.

In addition to his scientific work, Prof. Bezzi is 
committed to educating the next generation of 
IRs. He is Aggregate Professor of Radiology at the 
University of Rome ‘Sapienza’ and a member of 
both CIRSE’s SPC and Foundation Advisory Council, 
as well as frequently hosting ESIR courses in 
cutting-edge vascular therapies at ‘Sapienza’, 
along with his colleague Dr. Fabrizio Fanelli. 

Mario Bezzi 
(EBIR)
University of Rome – Sapienza
Rome, Italy

As interventional radiologists, we have in our 
DNA the attitude of being ready to accept all 
kinds of innovation. In the last thirty years we 
have witnessed consistent technical progress 
associated with the continuous introduction of 
new therapies that have brought clinical ben-
efits to our patients and evincible value to our 
health systems. 

In particular, the use of image-guided therapies 
in cancer treatment has experienced unparal lel -
ed growth. Innovative techniques and devices 
for tumour ablation and trans-arterial tumour 
control have been introduced. Sophisticated 
imaging methods improving tumour targeting 
and treatment monitoring have been devised, 
so that now interventional procedures are 
in creasingly used to obtain effective local 
tumour control without the morbidity of open 
surgery or the toxicity of chemotherapy and 
radiation. Now a new player has entered the 
field! A player that needs no radiation, no needle 
applicators and no endovascular devices to 
demonstrate its effectiveness: the energy of 
focused ultrasound (FUS).

The idea of using FUS energy for ablating biolo-
gical tissue dates back to the ‘40s and ‘50s, 
when it was realised that US waves interact 
with the tissue at the targeted area and destroy 
cells due to three major phenomena: heating, 
ischaemia (due to the coagulation of micro-
vessels), and cavitation (if very high energy is 
delivered). The technology, however, was not 
introduced in clinical practice because of the 
complexity of the treatments and the difficulty 
of targeting the beam non-invasively. The 
advent of more sophisticated imaging methods 
for guidance, as well as technical improvements 

in transducer manufacturing, has led to a resur-
gence of interest in FUS and in its application in 
the management of several diseases.

How will these new technical advances 
affect the way we practice IR? 

Fibroids are the lesions in which FUS has been 
applied most widely, with the aim of reducing 
fibroid volume and related symptoms. FUS for 
fibroids is safe and effective and is now offered 
by several centres worldwide and competes 
with UAE and other minimally invasive tech-
niques in managing fibroid-related symptoms 
and in offering the possibility of a pregnancy to 
women with fibroid-related infertility.

There is also huge potential benefit to FUS of 
bone, in both secondary and primary bone 
tumours. In these cases, FUS can represent a 
safe and effective approach for both pain 
palliation and tumour control, since cortical 
bone has high acoustic absorption and low 
thermal conduction rates; hence, the focused 
US energy is absorbed by the cortical surface 
with no or little penetration into the medullary 
bone. In selected cases FUS may replace RF, 
MW or cementoplasty in the management of 
bone tumours and therefore change the way IR 
looks at these diseases.

Parenchymal tumour ablation is one of the ma  jor 
fields of interest in which the clinical appli cation 
of IR procedures is already common practice. 

Unlike radiofrequency, microwaves or cryoab-
lation, FUS is completely non-invasive and can 
be used to treat tumour tissues if there is an 
acoustic window allowing for the transmission 

of energy to the target. As IRs, we should be 
ready to take the challenge and embrace this 
new technique that combines imaging and 
treatment, without the need of needles or 
other minimally invasive devices.

Among the several indications already inves-
tigated in oncology, pancreatic and hepatic 
cancers represent some of the most interesting 
fields where FUS may find a future role in 
clinical practice. 

However, using FUS to treat hepatic and pan-
creatic neoplasms is perhaps one of the most 
problematic areas of application of this tech-
nology. Respiratory movement makes accurate 
and repeatable FUS application very difficult. 
In addition, the rib-cage causes extensive 
masking of the liver from the FUS beam, and 
absorbs and distorts sonication. So far, most of 
the abdominal treatments have been carried 
out under US guidance while MRgFUS is not yet 
ready from a technological point of view.

In the near future, technology improvements 
will provide us with large flat multi-transducer 
applicators which will be able to selectively 
activate elements through the intercostal spaces 
and focus them on a discreet liver lesion. At the 
same time, the respiratory movements will be 
tracked by fast MR scanning or MR coupled to 
an US probe for breathing monitoring so that 
the requirement for ventilation control will be 
overcome. 

Our FUS research group, led by Dr. Alessandro 
Napoli, is currently involved in a multicentre 
and multinational research project funded by 
the European Union which deals with treatment 

High-intensity focused ultrasound: 
an IR tool for the future?
Josef Roesch Lecture
Tuesday, September 17, 13:00-13:30
Room 116

Don‘t miss it ! 
Josef Roesch Lecture
High-intensity focused ultrasound: an IR tool for the future?

continued on page 2 >>

As another excellent congress draws to a 
close, it’s time to look to the future. Join us 
next year in Glasgow for CIRSE 2014, and 
explore both the world of interventional 
radiology, and beautiful and welcoming 
Scotland!

Our Local Host Committee, under Chairman 
Jon Moss, is helping to plan another friction-
less event and a great social programme, 
while local SPC representative Raman Uberoi 
is assisting us in devising a cutting-edge 
scientific programme. More details will be 
announced in the New year – be sure to keep 
your eyes open for our Early Bird deals!
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>> simulation and moving organ targeting with 
FUS (the FUSIMO project). We believe that  
successful application of FUS technology to the 
liver and upper abdominal organs will change 
the way we, as IRs, approach liver lesions, and 
may in the future be considered an important 
tool to use beside needle-based techniques 
such as RF, MW or IRE. 

This new and exciting tool may be adapted to  
treat patients with disease not presently ad dress-
ed by IR. FUS may enable targeted drug delive-
ry. When using nanocarriers sensitive to the 
oscillating ultrasound pressure waves and/or 
sensitive to temperature, the content of the  
nanocarriers can be released locally. This feature  
could be used in interventional oncology if che-
motherapy could be delivered to a tumour alone  
and not systemically, with the associated toxic 
side effects. The unique capability of non-in va-
sively opening the blood-brain barrier with FUS  
may in the future be used for CNS tumours, avoid-
ing the expense and time needed to de ve lop  
new drugs or to develop carriers for old drugs. 
The close collaboration with other disci plines will 
develop in the future new fields of application.

FUS therapy may find its role also in non-
invasive neurological treatments. Neurological 
disorders such as essential tremor, neuropathic 
pain and Parkinson’s disease affect millions of 
people worldwide and may cause significant 
loss of functionality and medication depend-
ency, negatively affecting the quality of life of 
patients and their caretakers. For patients who 
do not respond to drug treatments, procedures 
include deep brain stimulation, RFA or radio-
surgery, which are either invasive or involve 
ionising radiation. TC-MRgFUS can potentially 
offer a non-invasive alternative to these treat-
ments with minimal side-effects.

FUS may also change the way we approach  
en dovascular treatments such as management 
of thrombosis. The delivery of focused ultra-
sound energy from an external source provides 
the opportunity to non-invasively treat thrombi 
in various anatomic areas. FUS exposure used 
in combination with thrombolytic drugs may 
have potential benefits for patients with vascu-
lar thrombosis, including quicker resolution of 
the thrombus and a lower dose of thrombolytic 
agents, with a resultant reduction in associated 
bleeding risks. 

Summary

Focused ultrasound holds tremendous promise. 
When developed to its whole potential, this 
non-invasive therapy is expected to contribute 
to the management of several diseases. 

In order to adapt to this new technique, we 
need to participate in multidisciplinary clinical 
research, since its introduction into the clinical 
practice will allow it to alter the status quo. This 
is not just with respect to the field of clinical 
application, but also with regard to who  
performs the new procedures, how the delivery 
of services will be organised, and how much 
each specialty will benefit from the new  
applications. It could significantly affect the 
practices of surgery, medicine and oncology. 
We must recognise the challenges and find 
ways to take advantage of these new scenarios.

What started with simple management of uter-
ine fibroids has now advanced to the point at 
which its potential applications are much wider 
though they are yet to be exploited. It may 
change the way we, as interventional radiolo-
gists, look at diseases and manage our patients 
and it may ultimately represent a completely 
new tool in our arsenal.

Fig. 1: Clinical consolidated experience with FUS in 
bone metastases: 67-year-old female with painful 
and disabling metastasis from breast cancer in the 
iliac bone (a) after failed radiation therapy. Pre- 
treatment coronal reformatted CT demonstrates 
bone destruction with large soft-tissue mass (b, left). 
Post-treatment CT shows bone remodeling and 
marked reduction of soft-tissue mass (b, right). 
Three weeks after treatment the patient discontin-
ued any pain medication and resumed normal 
activities.

Fig. 2: Preliminary experience with FUS in pan-
creatic carcinoma in a 70-year-old female with 
pancreatic adenocarcinoma. Pre-treatment CE 
T1-weighted MR images demonstrate hypovas-
cular tumour in the pancreatic head (a). Post-
treatment CE images demonstrate necrosis of the 
targeted lesions (b, arrow) with little amount of 
residual viable tissue, without evidence of injury 
of surrounding structures.
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The last 20 years have seen a 32% decrease in  
the size of renal tumours at the time of detection  
[1]. This has been followed by an increase in the 
numbers of nephron-sparing procedures being 
performed, such as open partial nephrectomy, 
laparoscopic partial nephrectomy and more 
recently robotic partial nephrectomy. The  
oncological outcomes of nephron-sparing 
techniques are just as good as radical  
nephrectomy in selected patients. 

However, nephron-sparing techniques are  
different in that they not only require excision 
of the tumour but also reconstruction of the 
remainder of the kidney. This provides many 
more challenges for the surgeon. Technological 
advances in laparoscopic and robotic surgery 
have aided this process. Prior to resection of 
the tumour, the main renal artery and any  
accessory renal arteries need to be clamped. 
The tumour is excised and the collecting system  
repaired if necessary. The resected margin of 
the kidney is often closed over bolsters made 
from a hydrocolloid gel matrix which has a 
particular appearance on CT (Fig. 1). You can 
therefore see that post-operative complications 
could primarily arise due to haemorrhage from 
the resected margin/other vessels or leakage 
from the pelvicalyceal system. Haemorrhage 
may be immediately apparent when the clamps  
are released from the vessels and this can then 
be repaired during surgery, but of course this 
can also be delayed. PC system integrity can be  
assessed during surgery with ureteric injection  
of methylene blue dye, but observation of  
im mediate complications may be compounded 
by poor surgical access. Complications requiring 
intervention may occur in as many as 10% of 
patients [2]. 

Imaging complications

One of the most common complications is 
haemorrhage, which can be delayed for some 
days. Patients will present with obvious shock, 
slowly dropping haemoglobin or persistent 
post-operative haematuria. The haemorrhage 
may arise from incompletely ligated/cauterised 
small vessels, pseudoaneuryms [3] and AV 
fistulas. Although ultrasound may show the 
bleeding point and haematoma, I find CT most 
useful in post-operative patients who may well 
be in pain and have wound dressings. 

The CT protocol should include pre-contrast, 
arterial and nephrographic (90-120 seconds) 
phases to identify the bleeding point prior to 
intervention. Whilst the nephrographic phase 

is not essential, it is the best phase to identify 
any areas of hypoperfusion. Abnormalities that 
may be seen include single or multiple pseudo-
anuerysms (Fig. 2, 3) and active haemorrhage 
with extravasation of contrast. Occasionally 
bleeding may not be renal in nature and pre-

procedural CT is therefore usually worthwhile. 
Pseudoaneurysms are sometimes difficult to 
demonstrate, especially during the nephro-
graphic or portal venous phase where they may  
be isodense with renal parenchyma. Angio  gra-
phy will confirm the diagnosis and allow embo-
lisation, which is best performed as selectively 
as possible with a microcatheter and coils. 

Urine leakage may occur from the damaged 
urothelium. This is characterised by urine in the 
surgical drain or general malaise with a peri-
nephric collection on cross sectional imaging. 
Delayed CT scanning could confirm communi-
cation with the PC system if needed. 

Perinephric collections can be infected. The  
appearances of the surgical bolster on CT 
should be appreciated so as not to confuse this 
with an infected collection (Fig. 1).

IR Management of Complications

Initial CT will usually demonstrate the likely site 
of haemorrhage, often a pseudoaneurysm at 
the resection margin. It will also tell you how 
many renal vessels there are. I usually perform 
selective renal angiography with a Cobra 2 
catheter, or sidewinder 2 if the renal vessels are 
particularly down-sloping. It is important to 
minimise contrast injections and to embolise 
peripherally to preserve as much renal tissue as  
possible. Renal vessels are end-vessels, so  
embolisation is usually straight forward with 
no ‘back door’ to be closed. I often use a micro-
catheter, generally a Progreat (Terumo) with a 
GT wire (Terumo). Micro-coils placed distally in 
the vessel feeding the pseudoaneurysm or at  
the bleeding point will usually be suffi cient, 
but sometimes if several small vessels are 
involved then I inject a small amount of PVA 
particles. Additional catheter support can be 
obtained with a renal curve sheath to obtain 
a stable position in the renal artery. Post-
embolisation angiography should always be 
performed to check for complete occlusion 
and also to reveal any hidden feeding vessels. 
Embolisation is usually successful and can be 
assessed with follow-up Doppler ultrasound or 
contrast-enhanced CT/MRI.

Urine leakage occurs when the collecting sys tem 
has been damaged during tumour removal  
and this has either not been recognised or 
not accurately repaired. These cases may be 
managed initially with a ureteric stent placed 
cystoscopically, but may need nephrostomy to 
provide complete urine diversion. These can be 

technically challenging due to the often non-
dilated PC system. I use a similar technique  
to when performing a PTC in a non-dilated  
system. The kidney is punctured in the region 
of a non-dilated calyx and dilute contrast is 
slowly injected in small pulses as the needle is 
very slowly withdrawn. Contrast then injects 
freely when the PC system is entered and 
the nephrostomy can then be performed as 
normal. As drainage is often needed for some 
weeks, I tend to use a locking pigtail catheter 
as this is less likely to ‘fall out’. I have success-
fully managed persistent leakage with absolute 
alcohol to sclerose the tract.

Conclusion

In summary, complications requiring interven-
tion are infrequent but need to be recognised 
and managed appropriately, often by interven-
tional radiology. The interventionist will require 
a good mixed skill-set involving percutaneous 
embolisation, nephrostomy and drainage to 
manage these cases.

Interventional radiology after nephron-sparing surgery IR after surgical disasters
Special Session
Wednesday, September 18, 09:45-10:45
Room 115
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Dr. Philip Haslam trained in Newcastle upon Tyne 
and returned there in 1999 after lecturing in IR at 
the College of Surgeons and Beaumont Hospital 
in Dublin. He has been an IR for over ten years 
and his particular areas of interest are urogenital 
intervention, vascular intervention, hepatobiliary 
intervention and GI intervention, as well as tech-
nology and medical devices. He founded ‘Which 
Interventional Device’ in 2007, which has devel-
oped into ‘Which Medical Device’, an independent 
review website for medical devices. Dr. Haslam 
is on the Non-Vascular Division of the ESIRonline 
editorial board.
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Fig. 2: A solitary renal psudoaneurysm post-biopsy 
of a small renal mass (arrow).

Fig. 3: Multiple small pseudoaneurysms at the 
resection margin (arrows).

Fig. 1: Surgical bolster (arrow) on post-operative CT.
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Although rare, gastrointestinal stromal tumour 
(GIST) remains the most common mesenchymal  
tumour of the gastrointestinal tract and gener-
ally occurs between 60 and 65 years of age, 
although paediatric GISTs have also been  
de scribed [1]. GIST may be associated with 
paragangliomas and pulmonary chondromas in 
the Carney triad syndrome [2], or may appear 
multicentric in patients with neurofibromatosis 
type 1 [3]. 

Small asymptomatic oesophagogastric or 
duodenal tumours (smaller than 2 cm) should 
be assessed by endoscopic ultrasound with an 
annual follow-up, whereas the approach for 
symptomatic tumours, tumours increasing in 
size, rectal or rectovaginal tumours is excision, 
regardless of the tumour’s size [4]. GISTs larger 
than 2 cm in size are associated with higher 
perioperative risk, and should first be histologi-
cally assessed to exclude other entities. The 
most common site of metastasis remains the 
liver, with a reported incidence of 55-72% in 
patients with recurrence [5-6].

In addition to tumour size, tumour location and 
the mitotic rate represent further prognostic 
factors: gastric GISTs have a better prognosis 
than rectal or small intestinal GISTs. Tumour 
rupture and tumour cell seeding during surgery  
are additional factors negatively affecting 
prognosis [4]. 

The standard treatment in the case of limited 
disease is complete surgical excision. When 
complete resection implies major functional 
sequelae, preoperative systemic therapies are 
recommended or R1-resection with adjuvant 
treatment may be also considered [7],  
especially in low risk lesions. 

In inoperable and in patients with metastatic 
disease, GISTs have become a leading paradigm 
for targeted therapies. Up to 85% of GISTs  
harbour mutations in the KIT tyrosine kinase/
platelet-derived growth factor receptor alpha 
genes that drive tumour development [8-10]. 
Imatinib mesylate (Gleevec/Glivec®) is a selective  
tyrosine kinase inhibitor (TKI) that has shown 
an improvement in metastatic patient survival 
rates [11]. In case of progression or intolerance 
with imatinib mesylate, second-line therapies 
are sunitinib or regorafenib [12, 13]. Given their 
mechanism of action, and despite high clinical  
efficacy, systemic treatments usually do not 
reach a complete response [14]. Complete  
ex cision of residual metastatic disease following  
the response after systemic therapy has been 
shown to be related to a good prognosis, 
provided the patient is responding to imatinib 
mesylate [15]. 

The role of interventional oncology, whether 
radiofrequency ablation (RFA) as a minimally 
invasive, repeatable and safe therapy (alone or 
combined with surgery) or transarterial  
therapies, has rarely been discussed in the  
multimodality management of GISTs.

Dileo et al. reported their experience with 
percutaneous RFA in patients with single or 
oligoclonal progressing GIST lesions who have 
good performance status [16]. This group has 
evaluated the role of RFA in this subset of 
patients with progressing GIST lesions. Nine 
patients treated with imatinib for a median of 
25 months underwent RFA for single or limited 
site(s) of progressing GIST disease: 8/9 patients 
presented with liver metastases; one patient 
presented with soft tissue disease. No patient 
developed complications from the percutaneous  
procedure. With median follow-up of 4.2 months 
(range 1-11 months), all patients had their  
lesions completely ablated. 5/9 patients  
progressed systemically, and had an increase  
in their imatinib dosing, resulting in disease  
control for an additional 1-6 months (median 
3.5 months). 4 patients remain stable on con-
tinued treatment with imatinib (median follow-
up 5.8 months). In this small cohort, percuta-
neous RFA appears to be a safe and effective 
treatment for localised sites of progression. 

Theoretically, there are some advantages to 
combining RFA with imatinib, since imatinib 
targets tumour vascularisation, thus increasing 
the extent of RF-induced coagulation in GIST 
metastases by reducing heat-sink effect. A sec-
ond advantage is a clear margin between the 
hepatic GIST metastases and the normal liver 
parenchyma in contrast with the peripheral 
infiltration, e.g. of colorectal metastasis. Indeed 
it has been demonstrated that the status of 
microscopic margins after resection does not 
appear to be important for prediction of recur-
rence in patients affected by GIST [17]. The high 
level of feasibility and safety of RFA, when com-
pared to surgery, should facilitate the achieve-
ment of prospective randomised studies, which 
are now needed to define recommendations 
with regards the appropriateness of combined 
therapies. The RFA of residual disease upon 
the achievement of the best clinical response 
under imatinib, which is then maintained after 
the procedure, seems to demonstrate an im-
provement in progression-free survival rates, 
when compared with historical controls in  
similar patients treated with imatinib alone. 

Kobayashi et al. have retrospectively evaluated 
the efficacy of transarterial chemoembolisation 
(TACE) in the largest published study with 110 
patients presenting with GISTs metastatic to 
the liver who were not candidates for surgery 
[18]. TACE was performed either with cisplatin 
(at a dose of 100-150 mg), the embolic agent 
(Gelfoam or 300-500 mm polyvinyl alcohol  
particles) was premixed with the cisplatin  
suspension. In some patients, hepatic arterial  
perfusion was performed after TACE with an  
in fusion of 10 mg/m² of vinblastine over  
2 hours, radiologic response to TACE could be 
evaluated in 85 patients, 12 of whom (14%) 
demonstrated partial responses, 63 patients 
(74%) presented with stable disease, whereas 
10 (12%) demonstrated progressive disease. 
PFS-liver rates were 31.2%, 8.2%, and 5.4% at 
1, 2, and 3 years, respectively; the median PFS 
time was 8.2 months. OS rates were 62%, 32%, 

and 20% at 1, 2, and 3 years, respectively; the 
median OS time was 17.2 months. Patients who 
had >5 liver metastases and received only one 
TACE treatment were found to have a shorter 
PFS compared with patients with fewer metas-
tases or those who received two TACE sessions. 
Extensive liver involvement, the presence of 
extrahepatic metastases, and progression of  
liver disease after TACE were associated with 
poor OS. Use of imatinib prolonged OS time. 
They concluded that TACE produced a prolong-
ed tumour response with disease stabilisation 
in the majority of patients with GISTs metasta-
tic to liver. Extent of liver disease, presence of 
extrahepatic disease, number of transarterial 
treatments, and use of imatinib were found to 
have prognostic influence on PFS, OS, or both 
[18]. However, authors reports that the true  
efficacy of TACE for improving OS is difficult to 
determine because of the concomitant use of 
other therapies, including imatinib, after  
disease progression in some of their patients.

In a more recent study, patients with GIST liver 
metastases were divided into two groups: 
those in the TACE group received TACE  
treatment containing 5-20 ml iodised oil and  
40-80 mg doxorubicin hydrochloride and TKI  
reintroduction or best supportive care; those in  
the control group only received TKI reintro-
duction or best support. Sixty patients were 
eligible for this study, including 22 in the TACE 
group and 38 in the control group. In the TACE  
group, 12 (54.5%) achieved partial liver  
response, 5 (22.7%) had stable disease, and 5 
(22.7%) had progressive liver disease. Disease 
control rate of liver meta  stases was 77.3% in  
the TACE group and 39.5% in the control group. 
The median PFS in the TACE group was longer 
than in the control group with 30.0 weeks vs. 
12.9 weeks, re specti vely (P= 0.0001). The median  
overall survival in the TACE group (68.5 weeks) 
was also longer than in the control group  
(25.7 weeks) (P=0.0001). TACE treatment signi-
ficantly reduced the risk of death. Patients 
without extra-hepatic metastases treated with 
TACE had significantly better prognosis. Most 
of the adverse events were of grade 1 or 2 and 
tolerable [19].

An important consideration for surgery in met-
astatic or recurrent GIST is whether potential 
complications outweigh the rather small clini-
cal benefit in terms of survival. None of the  
13 patients reported by Jones et al. on percuta-
neous RFA for liver metastatic GIST developed 
any major complications [20].

A multidisciplinary approach in referral centres 
with interventional and medical oncologists, 
pathologists and surgeons is needed. TACE and 
thermal ablation have proven their efficacy 
and safety in the management of patients with 
GIST liver metastases. The evaluation of the 
benefit of cytoreductive/adjuvante RFA for 
responders to imatinib therapy needs prospec-
tive investigation. Interventional oncology 
should be therefore included in a multimodal 
therapy after or in combination with new TKI 
treatments.

New clinical applications for interventional oncologists: GIST New clinical applications for  
interventional oncologists 2
Special Session
Wednesday, September 18, 09:45-10:45
Room 133

Don‘t miss it ! 
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presentations from all areas of interventional radiology?

The CIRSE 2013 presentations will be added very soon – 
keep your eyes peeled!

CIRSE members benefit from year-round access to the 
complete lecture database on ESIRonline.
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methods, primarily ultrasonography. The cor-
nerstone of UEDVT treatment is anticoagulation.  
Since severe post-thrombotic syndrome is 
rarely observed after conservative treatment of 
UEDVT, the long-term benefit of thrombolysis 
is currently unclear; selective patients with 
acute thrombosis having severe syndromes and 
low bleeding risk may be considered. Place-
ment of superior vena cava filter may only be 
considered in patients with contraindications 
for anticoagulation therapy and pulmonary 
embolism. Clear indications for endovascular 
therapies warrants more randomised trials. 

Patient selection for upper limb DvT

Primary upper extremity deep-vein thrombosis 
(UEDVT) is defined as either spontaneously 
developed thrombosis without any clinically 
apparent risk factors or occurring after strenuous 
exercise (effort thrombosis; Paget-Schrötter 
syndrome) that typically occurs in young and 
physically active patients due to repetitive  
in jury to the vein with a tight thoracic outlet; 
repetitive use of the arms above the shoulder 
level is frequent. Primary UEDVT is responsible 
for about 20-30% of all UEDVTs. Secondary 
UEDVT develops in the setting of central  
venous catheter, pregnancy, malignancy,  
dialysis AV fistula, recent surgery or recent  
trauma. Screening for occult cancer should be  
performed in idiopathic thrombosis. 

The most common signs and syndromes  
in clude unilateral arm swelling, erythema, dis-
comfort, dilated superficial veins, superior vena 
cava syndrome, low-grade fever and dyspnoea. 
UEDVT, especially the secondary form, carries a  
substantial risk of pulmonary embolism (3-12%).  
Symptomatic PE with lower limb DVT was 
three times more frequent than for UEDVT in 
the RIETE registry (29% vs. 9%); however, the 
three-month mortality rate was higher in the 
UEDVT group (11% vs. 7%). The recurrence rate 
is smaller in UEDVT than in lower limb DVT. 

Clinical evaluation has low specificity (30-60%). 
The D-dimer test has only limited usefulness in 
suspected UEDVT, and is probably efficient in 
outpatients compared to inpatients. Therefore 
imaging studies are required. 

Ultrasound

On B-mode imaging, echogenicity may vary in  
acute thrombosis. As usual, non-compressibility  
defines the presence of DVT. Obviously, this 
evaluation technique cannot be used either for 
the centrally-situated veins (i.e. brachiocephalic 
veins and superior vena cava), nor for the  
medial segment of the subclavian veins near 
the clavicle. Absence of flow and of the normal  
biphasic pattern on pulsed-wave Doppler can  
also suggest DVT (75% sensitivity, 100% speci-
ficity). A recent guideline suggests the use of 
compression and Doppler US (“Combined  
modality US”) as an initial diagnostic test. 

Contrast venography (Cv)

This has previously been the reference standard  
for suspected lower limb DVT. Contrast medium  

is injected into a distal vein of the upper extre-
mity. The thrombus is identified as a filling 
defect present in more than one view. Inter-
observer agreement, however, on venogram 
interpretation in suspected DVT is only 70-80%. 
This technique is reserved for when initial non-
invasive imaging is insufficient for a conclusive 
diagnosis or is negative in case of high clinical 
suspicion of DVT. CV visualises veins at the 
thoracic outlet. However, it requires radiation 
exposure and intravenous contrast and is tech-
nically demanding. CO

2
 venography has been 

used in small studies with acceptable results 
(97% sensitivity and 85% specificity against 
standard contrast venography).     

Computed tomography venography (CTv)

Pooled sensitivity of 96% and specificity of 95% 
were found in a recent study against US or CV 
in lower-limb studies; upper extremity investi-
gations are scarce. Obvious disadvantages 
of CTV include ionising radiation and the risk 
asso ciated with intravenous iodinated contrast 
medium. 

There are very few studies on magnetic reso-
nance venography (MRV) of UEDVT; most of 
our current experience is from lower extremity 
publications. Pooled sensitivity and specificity  
of CE-MRV was 91% and 95% against CV as 
reference standard in the lower limb veins. TOF 
MRV is also promising. Magnetic resonance  
direct thrombus imaging (MRDTI) can distin-
guish recent from chronic thrombus in case of 
recurrent DVT in the lower extremity.   

Therapy options

The mainstay therapy is therapeutically-dosed 
parenteral anticoagulant bridged to an oral  
anticoagulant. INR should reach 2.0 or higher 
on two measurements with a difference in time  
of at least 24 hours. Acute phase therapy is for  
three months. Complication rate of anti  coagu-
lation therapy includes 2-4% major bleed ing. 
No randomised-controlled trials exist for the 
anti coagulation treatment of UEDVT. A retro-
spective analysis, however, reported increased 
symptomatic resolution (48% vs. 70%). Indica-
tions of anticoagulation therapy beyond three 
months are uncertain; provoked situations (e.g.  
cancer, central venous catheter) or UEDVT with 
tight thoracic outlet (surgically not correct ed) 
may justify long-term anticoagulation  
treatment. 

Systemic thrombolysis has been largely re plac-
ed by catheter-directed thrombolysis in the 
lower limb DVT due to the smaller number of 
bleeding complications and better rates of  
valvular competence. Catheter-directed  
thrombolysis uses a multiport catheter placed 
directly into the thrombus using image guid-
ance. For lower limb treatment, the typical 
regimen consists of a continuous high-volume 
drip regimen with dilute thrombolytics and 
concomitant unfractionated heparin. Clearance 
rates are 70-90%. Clots older than two weeks 
are generally less susceptible for thromboly-
sis. No published guidelines are available for 
UEDVT. Most common complications are typi-
cally access site bleeding (major bleeding rate 
is approximately 10%). Appropriate case  
selection is challenging. 

Percutaneous mechanical thrombectomy can 
be used alone or in combination with pharma-
cological thrombolysis. Thrombus maceration 
or mechanical dispersion wire are in use, how-
ever, published data for UEDVT is limited to a 
very small number of case series publications. It 
was largely successful but not free of complica-
tions (3-4% major bleeding, endothelial  
damage, pulmonary microemboli).       

Angioplasty and stenting has also limited data 
in the literature, although these case series 
contain larger numbers of patients. Stent place-
ment for central and peripheral limb obstruction 
 on 65 patients showed a clinical success rate 
of 75% and 42% at 12 and 24 months, respec-
tively, with a high rate of re-intervention. A 
smaller study (22 patients) reported occlusion 
of the stents in all Paget-Schrötter syndrome 
patients. Indications for these interventions 
are uncertain and long-term data are lacking. 
Unless contraindicated, anticoagulation should 
follow all interventional treatments. 

The benefit of superior vena cava filter is yet 
uncertain. A recent systematic review analysis 
on 209 SVC filter placements showed a compli-
cation rate of 3.8% (mainly filter strut perfora-
tion causing cardiac tamponade, pneumotho-
rax and aortic perforation). SCV filter has cur-
rently a little role in the management of UEDVT. 

Conclusion

In conclusion, clinical prediction score and 
D-dimer assays are of limited use in UEDVT; 
therefore diagnosis is based on imaging  

Patient selection for upper limb DvT

Acute deep venous thrombosis
Special Session
Tuesday, September 17, 10:00-11:00
Room 113

Don‘t miss it ! 
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ExAblate MR guided Focused Ultrasound:  
Treating patients from head to toe

magnetic resonance imaging (MRI) which pro-
vides precision anatomical visualization, and 
real time thermal feedback, which is critical for 
treatment monitoring and guidance.

Benefits 
·  Incisionless surgery without general  

anesthesia
·  Outpatient procedure 
·  Short recovery, low trauma & morbidity
·  Minimizes complications (infections, surgical 

adverse events, transfusions, etc)
·  No long term toxicity or dose accumulation – 

repeatable procedure
·  Patient returns to normal activity the next 

day
·  Green surgery – no sterilization or  

biohazardous waste  

Treat patients for these clinical indications 

Essential tremor: Unilateral thalamotomies 
conducted in medication refractory patients  
resulted in immediate and sustained improve-
ments in tremor in the dominant hand accom-
panied by functional benefits and improve-
ments in writing and motor tasks.1

Neuropathic pain: Precisely localized thermal 
ablations produced in patients suffering from 
chronic therapy-resistant neuropathic pain, 
resulted in mean pain relief of 49% (3-months) 
and 57% (1-year follow-up).2 

Parkinson’s disease: Transcranial palliadoto my  
is conducted in tremor-dominant medication 
refractory patients to create sustained  
improvement in tremor.

Facet joint syndrome: Multiple facet joints 
treated in one session reduced NRS average/
worst pain scores by 60.2%/51.2% with 45.9% 
improvement in ODQ score and 61.9% reduction  
in the BPI interference score.3

Osteiod osteoma: Treatments have been per-
formed safely with a highrate of success and 
without apparent treatment-related morbidity4

Bone metastases: Hundreds of patients with 
painful bone metastases have been treated 
safely with pain relief in days.5

Myomas/fibroids and Adenomyosis: Over 
9000 patients have been successfully treated for  
myomas and adenomyosis with excellent safety  
profile and long term durability. Many cases of 
fertility and delivery have been reported.5 

Hear about ExAblate and  
MRgFUS at CIRSE 2013

SS 3004 Special Session: HIFU   
Tuesday, Sept 17, 16:15-17:15

InSightec Satellite Symposium
From Head to Toe: MR guided Focused 
Ultrasound (MRgFUS)

Sy 2901  Tuesday, September 17  15:00-16:00 
Room 132
Moderator: M. Bezzi (Rome/IT)

Neuro intervention: clinical experience  
treating essential tremor and neuropathic
pain with MRgFUS (R. Bauer)

Setting up an MRgFUS treatment centre  
(M. Matzko) 

Clinical experience treating osteoid osteoma 
(A. Napoli)

Clinical experience treating facet joints  
(W.M. Gedroyc)

Visit us at the InSightec booth #36

ExAblate using MR guided focused ultrasound 
enables you to provide your patients with non-
invasive treatments, with no need for ionizing 
radiation or hospitalization.

First available in 2004 for myomas it is now 
available for a wide range of applications from 
neurlocical disorders to bone pain and several 
gynecological applications. At CIRSE 2013 we 
are introducing non-invasive treatments for  
essential tremor, Parkinson’s disease, neuro-
pathic pain, and bone pain.

MRgFUS Technology 

MR guided focused ultrasound combines two 
well-known technologies to create a new 
breakthrough therapy. High intensity focused 
ultrasound waves precisely heat and destroy 
targeted tissue, non-invasively combines with 

Advertorial

1  Lipsman N, Lozano A. MR-guided focused ultrasound  
thalamo tomy for essential tremor: a proof-of-concept study 
Lancet Neurology, Mar 2013 

2   Jeanmonod D, et al. Transcranial magnetic resonance imaging- 
guided focused ultrasound: noninvasive central lateral thalamoto-
my for chronic neuropathic pain, Neurosurg Focus. 2012 Jan;32(1):E1.

3 Weeks EM Platt M & Wladyslaw Gedroyc W. MRI-guided focused 
ultrasound (MRgFUS) to treat facet joint osteoarthritis low back 
pain – case series of an innovative new technique European 
Society of Radiology 2012 

4   Napoli A Osteoid Osteoma: MR-guided Focused Ultrasound 
for Entirely Noninvasive Treatment http://radiology.rsna.org/
content/early/2013/02/04/radiol.13120873.long 2/11/2013

5  See InSightec bibliography; www.insightec.com
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Micro-invasive spine surgery under CT: yes, you can!

In addition to the classical surgical interven-
tions, several new therapeutic options have 
been proposed as a result of the progress in 
interventional imaging. 

Unstable posterior pelvic ring disruptions

A minimally invasive method of stabilising 
unstable posterior pelvic ring disruptions has 
been described. Because the use of CT has 
been shown to be technically feasible to place 
screws across the sacroiliac joint, a CT-guided 
fixation of sacroiliac disruptions can be used. 
The advantages of CT-guided sacroiliac screw 
fixation include precise evaluation of the 
degree of reduction in absence of nerve and 
vascular damage during the time that screw is 
inserted into the sacral body.

Percutaneous screw fixation of acetabular 
roof fractures

The percutaneous screw fixation of acetabular 
roof fractures under CT and fluoroscopy guid-
ance. Non-displaced or minimally displaced 
acetabular roof fractures can be successfully 
treated by percutaneous screw fixation under 
CT and fluoroscopy guidance with an excellent 
long-term outcome.

Translaminar facet screws

Translaminar facet screws and transfacetar  
applications of screws can be placed percuta-
neously without an open exposure of the spine 
with a dual guidance technique (Fluoro-CT and  
fluoroscopy). Facet screw fixation offers a 
simple and effective method to eliminate the 
remaining instability. The absence of scarring,  
general anaesthesia or blood transfusion 
makes this type of intervention more tolerable.

Low-grade isthmic spondylolisthesis

Also interesting is CT- and fluoroscopy-guided 
percutaneous screw fixation of low-grade 
isthmic spondylolisthesis in adults. Low-grade 
isthmic spondylolisthesis has a favourable 
outcome, and surgery is rarely required. 
Spondylolisthesis can be treated under local 
anaesthesia by percutaneous screw fixation of  
the pars defects of L5 using CT and fluoroscopy  
guidance. This rapid, safe and effective proce-
dure could allow a clear improvement of low-
grade isthmic spondylolisthesis in both the 
short and long term.
 
Percutaneous discectomy

A percutaneous discectomy can be performed 
using a decompression probe under CT guid-

ance. The aim of this procedure is identical to 
that of the surgical equivalent: to extract the 
hernia or a portion of the hernia to decompress 
the nerve root. The CT scan locates the  
concerned disc cavity in order to plan the  
exact intra-hernial approach.

Conclusion

Micro-invasive spine interventions under CT 
guidance offer several advantages over open 
reduction. Firstly, soft tissue disruption with the 
potential for devascularisation or denervation 
is virtually eliminated. Blood loss is also signi-
ficantly decreased, and a lower risk of infection  
may be anticipated, owing to decreased tissue  
trauma and the lack of an open wound. Second-
ly, functional recovery is improved: patients can  
begin weight-bearing sooner and avoid decubi-
tus complications. Thirdly, CT scans are useful to  
evaluate the severity and geometry of the frac-
tures. Three-dimensional reconstruction is also 
used to plan the fixation procedure. The risks of 
the procedure are primarily those related to da-
mage of the vasculo-nervous structures which  
are crowded in a relatively small space. Conse-
quently, the procedure must be planned so that  
the path of the hardware will not injure those  
structures. All of the materials used are current  ly 
available in most hospitals where intervention al  
radiology and orthopaedic surgery is performed.

The perfect positioning of the screws for all  
patients suggests that this technique can be 
performed easily and reproducibly, and we  
believe that this intervention can be performed 
in any radiological department. 

Those interventions confirm the range of  
capacities of CT scan-controlled interventions 
in terms of precision, safety, speed, minimal 
invasiveness, rapid recovery and consequently 
economical management. 

Micro-invasive spine surgery

New horizons in musculoskeletal  
interventions
Special Session
Tuesday, September 17, 16:15-17:15
Room 113

Don‘t miss it ! 

Dr. Nicolas Amoretti is the prolific author of many 
spinal papers, covering topics such as disk hernia-
tion, vertebroplasty, percutaneous discectomy, 
facet point interventions and his most recent work 
on screw fixation. 

In May, he received the award for ‘Best Scientific 
Publication of 2012’ at Harvard. 
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Nice, France
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There is enough evidence to justify lysis/thrombectomy  
for acute iliofemoral DvT: Con

Controversies in vascular intervention
Special Session
Wednesday, September 18, 09:45-10:45
Room 113

Don‘t miss it ! 

Joachim Kettenbach (EBIR), Drahomir Aujesky

Iliofemoral deep venous thrombosis (DVT) 
represents a subset of proximal DVT with an 
unfavourable prognosis, as it has the largest 
thrombus burden and highest risk of post-
thrombotic morbidity such as chronic painful 
oedema of up to 75% and venous claudication 
in up to 40% of cases. Despite improvement in 
venous outflow, AC alone cannot resolve ilio-
femoral venous thrombosis and may result in 
severely compromised muscle-pump function 
and valvular competency in approximately 95% 
of patients at 5-year follow-up.

Current treatment options include anticoagu la-
tion (AC) therapy alone, systemic thrombolytic  
therapy to lyse the thrombus, surgical throm-
bec tomy, and, more recently, less invasive 
catheter-based techniques have become avail-
able: (1) percutaneous mechanical thrombecto-
my (PMT) using devices that are designed to 
mechanically macerate and remove a flow-
obstructing thrombus; (2) catheter-directed 
thrombolysis (CDT) that makes the local admin-
istration of a low-dose thrombolytic agent  
possible; and (3) a combination of these two 
methods, pharmacomechanical catheter-
directed thrombolysis (PCDT).

Although PMT and PCDT are compelling patho-
physiological concepts and have the potential 
to reduce the risk of bleeding and the frequen-
cy of post-thrombotic syndrome (PTS) [1], this 
hypothesis has not yet been confirmed in a 
large multicentre randomised trial.

Critical review of current evidence from 
randomised-controlled trials

Early results of thrombolysis vs. anticoagulation 
in iliofemoral venous thrombosis were shown 
by Elsharawy et al. [2] in an open randomised 
trial conducted in a single Egyptian university 
hospital. They randomised patients <70 years 
with acute symptomatic (<10 days) iliofemoral 
DVT: 18 patients received AC and CDT (pulsed 
spray, streptokinase until complete lysis), while 
17 patients received AC alone. Outcome was 
evaluated at 6 months, measuring clot lysis and 
venous reflux (Table 1). 

However, there are several methodological 
concerns in this study: only 17% of all screened 
patients with DVT were enrolled and more than 
2/3 of enrolled patients were women. Moreover, 
randomisation concealment was unclear, and 
surrogate markers rather than clinically rele-
vant outcomes, such as the post-thrombotic 
syndrome (PTS), had been used as end-points.

Sharifi et al. [3] compared the safety and effica-
cy of AC + percutaneous endovenous interven-
tion (PEVI) in 88 patients vs. AC + compression 
stockings alone in 81 patients in an open ran-
domised trial conducted at a single university 
hospital in Arizona. All patients had acute symp-
tomatic iliofemoral or femoropopliteal DVT and 
both groups were advised to wear thigh-high 
graded compression stockings for a minimum 
of 6 months. PEVI included throm bectomy, bal-
loon venoplasty, stenting, venous caval filter, 
and/or local low-dose CDT (tPA for up to 24h). 
The reduction of venous thromboembolism (VTE) 
and PTS were evaluated as the outcomes (Table 2). 

However, this study was also hampered by 
potential limitations: the number of screened 
patients enrolled in this study is unknown, and 
the patient selection process is unclear. The 
randomisation procedure was not described. 
Furthermore, baseline differences in PTS are 
not shown and PEVI was not standardised.

The CaVenT study by Enden et al. [4] investigat-
ed patients aged 18-75 years with acute symp-
tomatic (≤21 days) iliofemoral DVT in an open 
randomised trial conducted at 20 Norwegian 
centres. In the intervention group, 90 patients 
received AC+CDT (rtPA for up to 96 hours) + 
compression therapy; 99 patients in the control 
group received AC+ compression stockings. 
Iliofemoral patency at 6 months and PTC at  
24 months were evaluated (Table 3). 

They also found a 26% relative reduction (41% 
vs. 56%, p = .047) in PTS at 2 years in proximal 
DVT patients who received CDT. However, the 
study had also several potential limitations. First, 
given the limited sample size of 209 pa tients, 
the estimates of the effect sizes were imprecise 
(wide 95% confidence intervals). Second, the 
clinical outcomes could be evaluated in 90% of  
enrolled patients only. Also, the study evaluat ed  
CDT rather than PCDT, which may be more 
effective (from the added mechanical compo-
nent of thrombus removal) and associated with 
less bleeding (because of reduced rtPA dose 
and exposure duration) than CDT.

In all three trials, it is uncertain whether differ-
ences in the duration and quality of AC as well 
as regarding the use of compression stockings 
between the intervention and control groups 
may have led to a performance bias.

Current guideline recommendations

Clinical practice guidelines of the Society of  
Interventional Radiology (2006) and the 
American Heart Association (2011) [6] suggest 
consideration of adjunctive CDT or PCDT for 
selected patients with extensive proximal DVT. 
The latest (2012) American College of Chest 
Physicians (ACCP) guidelines [7] recommend 
anticoagulant therapy alone over CDT, systemic 
thrombolysis, or surgical thrombecto my in 
patients with acute proximal DVT of the leg 
(Grade 2C). According to ACCP, patients who  
are most likely to benefit from CDT or systemic 
thrombolysis have iliofemoral DVT, symptoms 
for 14 days, good functional status, life expec-
tancy of 1 year, and a low risk of bleeding.

Future studies

Vedantham et al. examined the effect of CDT on  
PTS in an ongoing large multicentre ran  dom -
ised trial (ATTRACT study) [8]. Approxi mate  ly 
692 patients with acute symptomatic proximal 
DVT (involving the femoral, common femoral, 
and/or iliac veins) will be randomised to receive 
PCDT + anticoagulation therapy versus antico-
agulation therapy alone. The primary outcome 
will be the proportion of patients who develop 
a PTS over 2 years. To minimise the potential 
for bias from differential application of co-
interventions, there will be a standardised anti-
coagulant therapy and compression therapy in 
both groups. This study, if successful, is likely 
to give important insight into the usefulness 
of these catheter-based techniques in treating 
iliofemoral DVT.

In summary, PMT, CDT or PCDT are still not 
standardised, involve complex and expensive 
tools, and the risk-benefit ratio of these tech-
niques is still unclear. These techniques have 
been studied only in small, low- to moderate-
quality RCTs enrolling highly selected patients. 
So far, no reduction of severe PTS has been 
demonstrated and bleeding rates can be 
higher than expected. Thus, PMT, CDT, or PCDT 
should currently not be considered the stand-
ard treatment of iliofemoral DVT and must 
be further validated in large, multicentre ran-
domised trials and cost-effectiveness studies.

His co-author, Prof. Dr. med. Drahomir Aujesky, 
MSc, is the director and chief physician of the 
Department of Internal Medicine at the Inselspital, 
Bern.
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Table 2

Table 1

Table 3

 AC + PEvI AC alone p-value

PTS (mild/moderate) at 30 months 7% 30% <0.001

Recurrent VTE at 30 months 5% 16% 0.02

Bleeding 2% 1% 0.57

 AC + CDT AC alone p-value

Complete lysis at 6 months 72% 12% <0.001

No obstruction or reflux at 6 months 72% 12% <0.001

Fever 17% 0% –

Major bleeding 0% 0% –

 AC + CDT AC alone p-value

Iliofemoral patency at 6 months 66% 47% 0.012

PTS (mild/moderate) at 24 months 41% 56% 0.047

Bleeding (major and clinically relevant non-major) 9% 0% –

Other (limb neurological deficit, infection) 4% 0% –

 



There is enough evidence to justify lysis/thrombectomy  
for acute iliofemoral DvT: Pro

Clinical Problem

The aim of local catheter-directed thrombolysis 
(CDT) and thrombectomy in acute (<14 days) 
iliofemoral deep venous thrombosis (DVT) is to 
reduce or prevent the incidence of pulmonary 
embolism (PE) and DVT propagation, provision  
of early symptom relief, and prevention or  
reduction of severity of post-thrombotic  
syndrome (PTS) [1, 2].

In contrast to crural and popliteal veins, syste-
mic anticoagulant (AC) therapy in combination 
with compression stockings often fails to  
prevent PTS in iliofemoral veins, leading to 
chronic symptoms, significant disability, and 
impairment of quality of life (QoL) [3]. 

Rationale for Thrombolysis/Thrombectomy

Early thrombolysis or percutaneous thrombec-
tomy is used to achieve early blood flow  
restoration and preservation of venous valve 
function. Percutaneous catheter-directed 
thrombo lysis using multi-lumen spraying  
catheters and percutaneous thrombectomy 
devices is an established technique in acute 
arterial occlusions in lower limb [4, 5].

Randomised Trial Data

In 2002 Elsharawy et al. published a random-
ised control study with 35 patients comparing 
CDT with streptokinase followed by AC versus 
AC only [6]. At 6-month follow-up, the venous 
patency rate was significantly higher in the 
CDT&AC group (72%) compared with the AC 
only group (12%). In contrast, venous reflux 
was increased in the AC group (41% vs. 11%). 
No major bleedings or deaths were recorded in 
either group.

These results were supported by a recently 
published multicentre randomised control trial 
investigating AC versus early local catheter-
directed thrombolysis (CDT) using alteplase 
followed by AC [7].

20 bleeding complications related to CDT 
were recorded. Three were classified as major 
and five as clinically relevant; the three major 
bleeding events were one abdominal wall hae-
matoma, one compartment syndrome of the 
calf and one inguinal puncture site haematoma; 
one needed blood transfusion and one surgery. 
No deaths, PE, or cerebral haemorrhages were 
related to CDT, and the rate of recurrent throm-
bosis was not significantly different in both 
treatment groups.

The published mid-term results of the 
TORPEDO (Thrombus Obliteration by Rapid 
Percutaneous Endovenous Intervention in 
Deep Venous Occlusion) trial support these 
findings [8]. In this multicentre randomised 
trial, AC was compared to percutaneous endo-
venous intervention (PEVI) followed by AC. In 
the PEVI arm one or more of a combination of 
thrombectomy, balloon venoplasty, stenting, 
and/or local low-dose thrombolytic therapy 
was allowed. 

An on-going NIH-sponsored multicentre ran-
domised trial in acute venous thrombosis will 
compare thrombus removal with adjuvant 
catheter-directed thrombolysis (ATTRACT trial) 
[10, 11]. The ATTRACT investigators plan to 
enrol 692 patients [12]

Meta-analysis

Only one Cochrane meta-analysis published in 
2004 is available [10]. The included trials were  
published between 1967 and 2002 and only 
two studies from one centre focused on local-
ised thrombolysis, whereas the others were 
investigating systemic thrombolysis [11]. The 
subgroup analysis for local thrombolysis show-
ed a higher degree of early and late complete 
clot lysis and a reduced rate of PTS compared 
to standard anticoagulation therapy (AC). Bleed-
ing complications were more frequent in the  
local lysis treatment group, but PE and overall 
mortality were equal in both treatment groups.

Guidelines

The two recently published studies have not 
yet been included in decision-making guide-
lines. The Society of Interventional Radiology 
(SIR) stated in 2009 that CDT is “an adjunct to  
anticoagulant therapy to represent an accept-
able initial treatment strategy for carefully 
selected patients with acute iliofemoral deep 
vein thrombosis (DVT)” [2]. A very similar re com -
mendation was given by the ACCP (American  
College of Chest Physicians) in 2007 [12]. The 
American College of Chest Physicians did not 
recommend CDT in its 2012 guidelines [13]. In 
contrast, the American Heart Association (AHA) 
recommends CDT and PCDT in its 2011 guide-
lines for DVT associated with limb-threatening 
circulatory compromise (i.e. phlegmasia cerulea 
dolens), and patients with rapid thrombus 
extension despite anticoagulation or sympto-
matic deterioration from the IFDVT despite  

anticoagulation [14]. The AHA further states 
that “CDT or PCDT is reasonable as first-line 
treatment of patients with acute IFDVT to 
prevent PTS in selected patients at low risk of 
bleeding complications” and additionally that 
patients with “IFDVT at centers that lack endo-
vascular thrombolysis should be considered 
for transfer to a center with this expertise if 
indications for endovascular thrombolysis are 
present”.

Conclusion

The recent published randomised trials on CDT  
and PCDT/PEVI in acute iliofemoral deep vein  
thrombosis (IFDVT) showed a significant  
decrease of PTS for the patients treated by  
interventional techniques compared to AC 
alone. These data should encourage interven-
tional radiologists to start offering these pro-
cedures in their hospitals using a qualitative- 
controlled documentation to improve patients’ 
outcomes and to strengthen the role of inter-
ventional radiology. In many interventional  
radiological procedures, the data of random-
ised trials is less convincing (e.g. vertebroplasty, 
renal denervation).

Abbreviations

AC: anticoagulation
RCT: randomised controlled trial
CDT: catheter-directed thrombolysis
DVT: deep venous thrombosis
IFDVT: iliofemoral deep venous thrombosis
VTE: venous thromboembolism
PE: pulmonary embolism
PTS: post-thrombotic syndrome
PCDT: pharmacomechanical catheter-directed 
thrombolysis
PEVI: percutaneous endovenous intervention
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Table 1: results of the CavenT trial comparing AC versus CDT&AC

Outcome CDT&AC (%) AC only (%) p-value

Patients 108 101 

PTS @ 6 months 30.3 32.2 0.77

PTS @ 24 months 41.1 55.6 0.047

Iliofemoral patency @ 6 months 65.9 47.4 0.012

Major bleeds 3.2 0.0 

Recurrent VTE 11.1 18.2 not  
   significant

Outcome @ 6 months PEvI Control p-value

Patients 91 92 

Recurrent VTE @ 6 months 2.3 % 14.8 % 0.003

PTS @ 6 months 3.4 % 27.2 % <0.001

Pulmonary embolism (PE) 1, fatal 1 7, fatal 4

Table 2: Mid-term results of the TORPEDO trial. In the PEvI group, one or more of a combina-
tion of thrombectomy, balloon venoplasty, stenting, and/or local low-dose thrombolytic 
therapy was allowed. PE was significantly reduced in the PEvI group because all patients 
received an ICv filter before PEvI treatment. This sub-analysis was separately published [9]. 
All patients in the PEvI group received aspirin for 6 months after intervention.





Fig. 1: An example of cutting-balloon angioplasty after unsuccessful effacement of the balloon waist 
using a conventional balloon.

Singapore – the little red dot at the southern 
tip of the Malayan peninsula – is a tiny island 
nation of 5.3 million people known for its 
urban landscape and progressive modernity.

As with all things, Singapore has been at the 
cutting edge of radiology. The use of X-rays 
reached Singapore’s shores in January 1898, 
just three years after its discovery by  
Wilhelm C. Roentgen. It was a small battery 
operated X-ray unit, installed at the Municipal 
Office, which took 7 minutes for an exposure. 
In 1913, the first X-ray apparatus was installed 
at the General Hospital but failed to work due 
to dampness and in 1920, a Coolidge tube was  
installed improving imaging considerably. 
Following the Second World War, with an  
exponential increase in the workload, the first 
radiology department was formed in 1950. 
Angiography was introduced in the mid-1950s 
performed by direct needle puncture and in -
jection, with introduction of the more elegant 
Seldinger technique in 1959. In the 1960s and 
‘70s interventional radiology (IR) expanded 
with the introduction of both vascular and non- 
vascular procedures. Super-selective catheteri-
sation was introduced in the 1970s and the first 
embolisation for gastro-intestinal bleeding was 
performed in 1976. In 1975, a dedicated and 
fully equipped neurointerventional suite was 
built in Tan Tock Seng hospital.

The 1980s and ‘90s saw both the restructuring 
of existing hospitals and the building of new 
ones in Singapore, all equipped with IR suites. 
In the 2000s, there was further expansion and 
establishment of the service with most hospitals  
being equipped with state-of-the-art flat panel 
angiographic machines, cone-beam CT angiog-
raphy machines, the hybrid CT angio-suite and 
the hybrid OR. All this led to the exponential rise  
of IR procedures, from the simple to the com-
plex. With improved imaging and equipment, 
IR has developed and gone into areas tradition-
ally taken care of by open surge ry, by providing 
minimally invasive therapeutic options. 

IR in Singapore today

Today, most of the large teaching hospitals 
perform 5,000-7,000 IR procedures a year. IR 
centres in both the public and private arena 
offer the entire gamut of IR services.

With an increase in the pool and calibre of the 
interventionalists, Singapore’s next step to 
improve standards of medical care led the com-
munity to design and conduct their own clini-
cal trials, or be part of multi-disciplinary trials.

Renal disease in Singapore

With a high incidence of diabetes and an 
aging population, end-stage renal disease in 

Singapore is showing an increased prevalence. 
Renal transplantation is limited by availability 
of organs (namely cadaveric transplants) thus 
making dialysis the main-stay of renal replace-
ment therapy. Hence, the creation and mainte-
nance of vascular access are high volume pro-
cedures, with significant cost to the healthcare 
budget.

Angioplasty (PTA) has been the mainstay of 
prolonging access survival. With the advent of 
many newer and more expensive technologies, 
it is imperative to decide which technologies 
improve patency.

The usefulness of cutting-balloon angioplasty 
(CBA) compared to high-pressure balloon 
angio plasty (HPBA) in patients who failed 
conventional PTA was studied in a randomised 
control trial to determine the best second-line 
 treatment strategy. A total of 516 patients  
con sented to participate in the study from 
October 2008 till September 2011, of which 85%  
(439/516 patients) had good results with con-
ventional PTA. 77 patients (mean age 60 years,  
M:F 52:25) with suboptimal PTA results were 
eventually randomised, with 39 and 38 patients 
in the CBA and HPBA arms respectively (Fig. 1).  
Clinical success was 100% for both arms. Prima-
ry and secondary patency rates at 6 months for  
the CBA and HPBA groups were 66.4% and 
39.9% (p = 0.010) (Fig. 2) and 96.5% and 80.0% 
(p = 0.032) respectively. This concluded that for  
AVF stenosis resistant to conventional angio-
plasty, CBA may be the better second-line 
treat  ment given its superior patency rates over 
HPBA.

Recurrent stenosis at the graft venous anasto-
mosis requires multiple interventions and is the  
most common cause of failure of arteriovenous  
grafts (AVG). 41 patients with dysfunctional 
AVGs were equally randomised to receive either  
a Zilver PTX drug-eluting stent (DES) or con ven-
tional percutaneous balloon angioplasty (PTA) 
for their graft venous anastomotic stenosis. At  
6 months, the primary patency for the DES arm  
was 48% versus 30% for the PTA arm (p = 0.645).  
The secondary patency (6 months) was 85% 
versus 74% for the DES and PTA arms respec-
tively (p = 0.567). Clinical success was 100% for 
both arms. Both treatments were safe with no 
major complications. Although the results were 
not statistically significant, there was a trend 
towards the DES arm with 218 days of primary 
patency compared to 181 days for the PTA arm. 

Drug-eluting balloons are a new trend in  
preventing neo-intimal hyperplasia. They allow 
for delivery of the antimitotic drug into the  
endothelium without the detrimental effects  
of a permanent metal scaffold. Their usefulness  
has been proved in the arterial tree. To evaluate 
their performance in the structurally modified  
fistula veins, we randomised 126 patients 
equally to either a conventional PTA or a drug-
eluting balloon angioplasty (DEBA). We have 
finished recruitment but are awaiting the data 
from the 6-month follow-up fistulograms. The  
interim analysis of 80 patients who have com-
pleted follow-up showed that restenosis rates 
at 6 months between the DEBA and PTA arms 
was 40% and 66.7% respectively, which was 
statistically significant. The circuit primary pa-
tency, lesion primary patency and late luminal 

Haemodialysis access interventions:  
Randomised trials from Singapore

loss were 68% versus 57%; 78% versus 62%; 
and 28% versus 33.5% for the DEBA and PTA 
arms respectively. Although statistically not 
significant, the trend favoured DEBA.

The cephalic arch is notoriously famous for 
compromising upper limb venous access. We 
are presently undertaking a randomised trial to 
study the efficacy of drug-eluting stent (DES) 
or stent-graft (SG) placement after balloon 
angioplasty compared to balloon angioplasty 
(PTA) for the treatment of cephalic arch stenosis  
in patients with upper limb haemodialysis  
access (AVF or AVG). An interim analysis of  
11 patients (PTA 2; DES 6; SG 3), who completed 
6-month follow-up showed that primary  
pa ten cy rates were 66% in the SG group, 33% 
in the DES group and 0% in the PTA group  
(p = 0.328). Although statistically not significant 
due to the small numbers, the trend towards 
SG is expected to reach significance on further 
patient recruitment.   

Acupuncture from traditional Chinese medicine 
is known to provide pain relief. 53 patients with 
dysfunctional AVFs who required PTA were 
randomised to either the acupuncture arm or 
the sham needling arm to determine the safety 
and effectiveness of acupuncture in pain relief. 
Acupuncture was performed 30 minutes before 
angioplasty while in the sham arm needles 
were inserted into the skin but not connected 
to the generator. The mean pain score on the 
visual analogue scale during angioplasty was 7 
and 8 for the acupuncture and sham needling 
arms respectively. This suggests that acupunc-
ture is not useful for acute pain control during 
angioplasty of dysfunctional haemodialysis 
AVFs.

At CIRSE Meets Singapore, we will also present 
our data on “IR management of ultra large 
hepatocellular carcinoma” and “Angioplasty 
first approach to critical limb ischaemia”. 
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Despite what a few politicians and xenophobes 
might have us believe, our countries face simi-
lar problems. The scale varies, but the solutions 
are essentially the same. It’s the decisions that 
seem to be hard and the leadership that is so 
often lacking. The decision to act – and to act 
decisively in the best interest of future genera-
tions, to do the right thing – is often put off be-
cause of the effects such decisions have on the 
here and now – and my generation has largely 
looked after itself rather well. 

Interventional radiologists have a major deci-
sion to make for the future: do we want to stay 
immersed in our past and base our interven-
tional practice on support service training 
which has little to do with intervention and has  
evolved haphazardly out of a very different age?  
Moreover, do we wish to perpetuate non-clini-
cal radiology training, in which patient involve-
ment is minimal? Or do we want to look to the 
future and make IR a clinical specialty, with full 
patient admitting rights, a holistic approach  
to the patients we treat and an in depth  
knowledge of the diseases we are treating?

My generation of interventionists has rather 
selfishly prevaricated. A profound lack of vision 
led some European leaders to decide that they 
couldn’t make a living out of intervention alone 
and, by promoting the status quo, looked after 
themselves, holding IR’s development back by 
promoting the “neither one thing or the other” 
approach which has led to turf wars with other 
specialties and made enemies of diagnosticians.  
Other interventionists were quite happy with  

this approach, as they wanted the thrill and 
kudos that comes with actually treating patients  
but not the clinical responsibilities that should 
come with that.  

In doing so, all have ignored what might just be  
the most important piece of advice our history  
handed down to us. In 1968, right at the begin-
ning of the interventional era, Charles Dotter 
said: “If radiologists are unwilling or unable to  
accept clinical responsibilities, they face  
for feiture of territorial rights based solely on 
imaging equipment others can obtain and  
skills that others can learn.”

European radiologists in particular have treated 
this prophetic statement as if it were the rav-
ings of some mad old soothsayer. Yet Dotter 
was right from the earliest moments. How 
many times do we hear interventional radiolo-
gists say, “Coronary angiography was given 
away by radiologists who trained cardiologists?”  
What nonsense! It is an often repeated belief 
born of an unedifying truth. Ask any old cardiac  
interventionist from the ‘70s and ‘80s why 
cardiologists took over coronary intervention. 
They will tell you that radiologists failed spec-
tacularly to embrace clinical aspects of cardiac 
intervention. Radiologists, accomplished tech-
nicians though they were, largely didn’t want 
to deal with on-table dysrhythmias or manage 
patients outside the catheter lab. The loss of 
cardiac intervention had nothing to do with 
radiologists training cardiologists or giving it 
away. They lost it just as Charles Dotter had 
predicted. This is the lesson we, as individuals, 

and our national training organisations should 
have learned by now from the mistakes of our 
past. With notable and successful exceptions, 
our failure to embrace clinical interventional 
radiology is what makes us consistently vulner-
able to groups who covet our technical skills 
and effectiveness and leaves many interven-
tionists with a lack of confidence/conviction 
about their clinical role, ability – and future.

“Oh but such problems only exist in vascular 
radiology,” I hear our interventional oncology 
colleagues say smugly. This is only true up to 
a point. The general argument applies, but in 
addition the self-conferred title “interventional 
oncologist” should come with heavy clinical 
responsibilities. We should not insult our oncol-
ogy colleagues or betray the trust of patients 
by continuing to act as technicians without any 
clinical responsibilities or real knowledge of 
tumour biology. 

I am about to retire after 33 years of interven-
tion. I’ve enjoyed every moment. I have greatly 
admired the majority of interventionists I have 
met and worked with. When I need my inter-
vention I won’t care whether it is a radiologist, 
surgeon or oncologist who treats me. My only 
thought will be whether that person is properly 
trained. Whether they are honest. Whether 
they understand whatever my ailments are 
and whether they are trained and experienced 
enough to deal with me as a whole person 
before during and after my treatment. It would 
be lovely if my clinician were an interventional 
radiologist. 

IR: Service specialty or front-line clinical specialty? Decision Time Clinical practice – lower limb
Special Session
Tuesday, September 17, 16:15-17:15
Room 112

Don‘t miss it ! 

Dr. Tony Nicholson studied biochemistry, micro-
biology and pharmacology before switching to  
medicine. Following some registrar posts in 
medicine and surgery, Dr. Nicholson studied 
radiology at the University Hospital of Wales, and 
completed his IR Fellowship in Cardiff and at the 
University of California, San Diego. His broad  
scientific background has made him an important  
voice for education and clinical evidence within 
IR. He is a former President of the BSIR, former 
Dean and Vice-President of the RCR, as well as 
having held numerous posts within CIRSE over  
the years.

Tony Nicholson
(EBIR)
Leeds General Infirmary
Leeds, UK

Tony Nicholson (EBIR)

Don’t miss the Morbidity & Mortality Conference 
Tomorrow at 11:00 in Room 112

The Morbidity & Mortality Conference is an important part of each 
CIRSE Congress, analysing interventional radiology cases which  
have led to complications or deaths that could have been avoided. 
This provides a valuable learning experience for attendees, who can 
benefit from the experience of their colleagues, allowing them  
to avoid the same pitfalls. 

The cases discussed will cover a range of topics, both vascular  
and non-vascular, and will be presented by experienced IRs. Once 
presented with a case, audience members will be asked to vote on 
their preferred course of action – allowing you to see how you might 
have fared when faced with that difficult decision.

Don’t miss this golden opportunity to 
learn from someone else’s mistakes
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Try out our new website – your upgraded 
portal to cutting-edge IR research
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Certify your Expertise 
with the Board Examination in Interventional Radiology
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The next EBIR examination dates:
vienna, 6-7 March, 2014
Glasgow, 12-13 September, 2014

For detailed information, please visit our website 
or contact us at ebir@cirse.org.

Register now at www.cirse.org/ebir
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Yesterday’s General Assembly saw President 
Mick Lee formally hand over the reins to our  
new President, Anna Belli, and the other elected  
committee members. They will continue 
CIRSE’s work in various fields, bringing their 
own individual flair, skills and passions, and 
we are certain that the next two years of their 
leadership will benefit both our society and our 
discipline.

New CIRSE President

We would particularly like to welcome our new 
society President, Anna-Maria Belli. 

Prof. Belli is no stranger to working behind 
the scenes at CIRSE – she has served on the 
Executive Committee for 6 years already. During  
this time, she has thrown her weight behind 
several worthy projects, particularly the new IR 
Curriculum, and has done much to represent 
CIRSE globally, attending the meetings of  
various Group Members on our behalf.

Her dedication to education and training in IR  
has transformed educational approaches to 
IR in Europe. The aim of the Curriculum and 
Syllabus is to provide a shared academic struc-
ture across Europe in IR, and these documents 
emphasise the importance key principles of IR,  
such as patient safety. The Syllabus and Curri-
culum covers four areas – vascular interven-
tions, non-vascular interventions, interventions 
of the genito-urinary tract and interventional 
radiology of the musculoskeletal system – and 
is designed to support the movement of doc-
tors through the EU, as well as the develop-
ment of IR as a discipline. As the Chairperson 
of the IR Curriculum Task Force, Prof. Belli was 
instrumental in the research and production of 
this document, and without her hard work the 
goal of a standardised system of IR education 
and training in Europe would be much further 
away.

For many years, Prof. Belli has been an active 
CIRSE Member and has repeatedly served on  
the Executive Committee. She was Vice-Presi-
dent of CIRSE from 2011-2013, Treasurer from 
2009-2011 and Rules Committee Chairperson 
from 2007-2009. She is on the CIRSE Renal 
Dener vation Task Force and from 2011-2013 was  
Chairperson of the IR Curriculum Task Force.

Anna Belli, the IR

Prof. Belli is a Consultant Radiologist and Pro -
fessor of Interventional Radiology at St George’s  
Hospital and Medical School, London, UK, in 
addition to her work at both a national and  
international level.

Prof. Belli qualified at the Middlesex Hospital  
in 1980 and underwent radiology training at  
St George’s Hospital, then worked as a con-
sultant in Sheffield and at the Hammersmith 
Hospital before returning to St George’s in 
1992. She became a Professor of Interventional 
Radiology in 2008 and has authored 22 book 
chapters and over 120 peer-reviewed publica-
tions, and has edited one book. A supporter of 
innovation, she has been involved in numerous  
clinical trials, such as the FEMME trial in the  
UK. A further interest is the importance of 
multi disciplinary collaboration, as evidenced 
by the close collaboration she has worked to 

served on NICE’s interventional procedures 
advisory committee, as well as the NICE clinical 
guidelines group for the management of heavy 
menstrual bleeding. She was the radiology 
member of the Committee of Safety of Devices 
of the Medicines and Healthcare Products 
Regulatory Agency (MHRA) between 2000 and 
2009. 

Prof. Belli has also worked extensively at an 
international level; in 2010 she was Chairperson 
of the Interventional Radiology Committee of 
the European Congress of Radiology (ECR) and 
in 2009 a Member of the Programme Planning 
Committee of the ECR for 2011. 

CIRSE would like to extend our heartfelt  
congratulations to Prof. Belli – we’re excited to 
see where she will take the Society next! 

your New CIRSE Leadership

build up between the IR Department and the 
Gynaecology Department at St George’s.

Advocacy for IR

Further, Prof. Belli has been actively involved in 
a number of national organisations. She is a  
Past President of the British Society of Inter ven-
tional Radiology (BSIR) and has worked closely 
with the National Institute for Health and Care 
Excellence (NICE). Between 2002 and 2008 she 

Prof. Belli representing CIRSE at the CSIR 2013 
meeting in Nanjing

Prof. Belli with BSIR Colleague Raman UberoiProf. Belli at the CIRSE 2011 Party in Munich, with 
Eileen (far left) and Mick Lee, and Małgorzata 
Szczerbo-Trojanowska (far right).

Prof. Belli with CIRSE colleagues Prof. Belli as an invited speaker

Prof. Belli with her colleagues and residents at  
St. George’s Hospital
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The New Executive Committee

1 Anna-Maria Belli  President 
2 Elias Brountzos  Vice-President 
3 Michael Lee Past-President
4 Robert Morgan  Treasurer 
5 Patrick Haage  Scientific Programme Committee Chairperson 
6 Christoph Binkert Scientific Programme Committee Deputy Chairperson 
7 Thomas Kroencke Standards of Practice Committee Chairperson 
8 Afshin Gangi Research Committee Chairperson 
9 Stefan Müller-Hülsbeck Membership Committee Chairperson 
10 Klaus Hausegger  EBIR Committee Chairperson 
11 Dierk Vorwerk  CVIR Editor-in-Chief 
12 Mario Bezzi  ESIRonline Editor-in-Chief 
13 Jonathan Moss  CIRSE 2014 Local Host Committee Chairperson
14 Thierry de Baère ECIO 2014 Scientific Programme Committee Chairperson 
15 Daniel Waigl  Executive Director

The CIRSE Standing Committees (term of office: September 2013-2015)

Membership:  Dimitrios Filippiadis, Lars Lonn, Thomas Rand, Michele Rossi 
Research: Pierre Goffette, Konstantinos Katsanos, Andreas Mahnken, Jon Moss,  
 Philippe Pereira, Vincent Vidal
Standards of Practice:  Antonio Basile, Jean Paul Beregi, Miltiadis Krokidis, Raman Uberoi

More detailed information on the CIRSE Executive Committee Election 2013 can be found on the  
CIRSE website.
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New Product LaunchesAdvertorial

·  Kink-resistant rapid exchange port  
withstands tortuosity1

·  Longer 170 cm catheter length offers  
improved distal access

·  Low profile tip is designed to enable crossing 
and treatment of the tightest lesions

The RapidCross™ Rapid Exchange PTA Balloon 
Dilatation Catheter is designed exclusively for 
BTK use with its low profile tip, its robust, kink-re-
sistant RX port, and long 170 cm catheter length. 

The balloon delivers smooth crossing with its  
proprietary lubricious coating, and up to two-to- 
three-times faster deflation than competitive 
products, for increased efficiency1. To address  
the common problem of kinking with RX bal loons 
in BTK lesions, Covidien designed RapidCross™ 
Rapid Exchange PTA Balloon Dilatation Catheter 
with a unique in-line RX port and alloy support 
wire for optimized kink resistance. It is the only 
BTK balloon that has 170 cm working length on a  
tapered balloon, offering improved distal access. 

www.covidien.com/rapidcross 

RapidCross™ Rapid Exchange  
PTA Balloon Dilatation Catheter

COVIDIEN

The Madison™ – Optimized manual 
access for simple, safe and success-
ful bone biopsies, even in hard bone

Luminor Drug Eluting Balloons

Containing both an aggressive trocar intro-
ducer and manual drill with patented cutting  
cannula technology, the Madison™ Compre hen-
sive Bone Biopsy System features the clinician-
minded design and unsurpassed durability that 
Laurane Medical products are renown for. 

Efficient, cost effective and time saving – the 
Madison™ requires fewer device steps and ima-
ging passes for precise placement with tactile 
control. This coaxial, disposable and versatile 
kit contains all you need to manually penetrate 
any bone density with ease, returning structur-
ally intact and highly readable specimens. An 
expert in bone biopsy products for over a  
decade, Laurane Medical prides itself with  
superior success rates and high quality  
interventional products.
 
Watch our new Madison™ instructional video 
at www.lauranemedical.com and meet us at 
CIRSE Stand 18 to discuss the best option for 
your bone biopsy procedures.

iVascular is a leading European company 
focused in developing and innovating ad-
vanced medical devices and therapies for the 
treatment of disorders of the vascular system. 
iVascular has implemented a vertical integra-
tion project to innovate and produce vascular 
devices from basic raw materials to the final 
device or implant.

iVascular launches the Luminor Drug Eluting 
Balloon line to complete its peripheral inter-
ven tions product portfolio. Based on the 
Oceanus 14 Balloon and Oceanus 35 platforms, 
the new Luminor 14 and Luminor 35 provide 
extra accessibility to most challenging  
anatomies.

Luminor 14 and Luminor 35 include the techno-
logy TransporTech designed to deliver the right 
amount of paclitaxel on the arterial wall to op-
timize clinical outcome. TransporTech consists 
on a direct ultrasonic deposition, multilayer 
ultrathin coating with a uniform drug load. To 
find out more about iVascular products, please 
visit us at www.ivascular.es or at our booth 26.

LAURANE MEDICALIVASCULAR

Merit Medical is pleased to introduce a new, 
smaller 30-60 micron size HepaSphere™ 
Microspheres. This new size gives physicians 
the ability to achieve more distal occlusion and 
to optimize embolisation by more precisely 
matching the sphere size to the size of the 
targeted vasculature.
 
HepaSphere Microspheres’ proprietary design 
allows more complete and targeted occlusion 
of the blood vessels with or without delivery of  
doxorubicin HCl for the embolisation of hepato-
cellular carcinoma and embolisation of meta-
stases to the liver. When packaged in their dry  
state, the microspheres measure 30-60 microns,  
but when reconstituted, they expand to 120-
240 microns. HepaSphere Microspheres rapidly 
absorb aqueous solutions such as contrast 
media, saline, or reconstituted doxorubicin HCI.
 
HepaSphere Microspheres compress in the 
vessel lumen, providing more surface contact 
with vessel intima. The hydrophilic surface and 
spherical shape prevent aggregation within 
microcatheter lumens and in the vasculature, 
promoting ease and accuracy of delivery.

MERIT MEDICAL

HepaSphere™ Microspheres

The sinus-Venous stent is the first stent specifi-
cally designed for obstructions in iliofemoral 
veins. The unique stent design is dedicated for 
the use in the low-pressure system. sinus- 
Venous offers the ideal balance between 
strength and flexibility. This is essential for an 
effective treatment of venous diseases such 
as post thrombotic syndrome, May-Thurner 
syndrome or deep vein thrombosis. Intelligent 
features including the independent ring seg-
ments and flash-link connectors ensure an 
outstanding performance with highest radial 
force and perfect adaptation to the vessel. 
Permanent blood flow is restored even under 
high mechanical stress and complex anatomic 
conditions.
Implanting the sinus-Venous stent contributes 
to an improvement of the patient’s quality of 
life and dramatically reduces the risk of post-
thrombotic syndrome.
The sinus-Venous stent is available in sizes from 
12 to 18 mm in stent diameter and 60 to 150 mm 
in length.
Visit us on www.sinus-venous.com

sinus-Venous – innovation in 
venous therapies 

OPTIMED STERYLAB

MULTICORE® provides an optimised needle 
visualization under ultrasound guided biopsy 
procedures. By the natural of its constituent 
material it functions at any angle of entry into 
the body in relationship to the generation of 
sound waves by the ultrasound transducer. 
Thanks to its perfect smoothness, avoids any 
risk of seeding of malignant cells along the 
needle’s path from the patient’s body out. 
Specimens provided through MULTICORE® are 
particularly abundant and allow a quick, safe 
and easy biopsy procedure, either performed 
manually or through the most common  
imaging guiding systems, such as CT, US, MRI.

MULTICORE: the most advanced 
automatic biopsy device

EPIQ brings expanded performance 
to the Interventional Suite

PHILIPS

EPIQ, the new premium ultrasound from 
Philips, introduces solutions that improve  
diagnostic confidence, speed decision making 
and improve connectivity. With EPIQ multi- 
modality image retrieval is available at the 
push of a button on the system, without the 
use of an external reading station. The system’s 
fully integrated fusion capabilities feature 
streamlined workflows to allow clinicians to 
achieve fast and effective fusion of US/MR/CT/
PET with live ultrasound. Additionally, EPIQ  
features advanced needle navigation for chal-
lenging interventional cases, such as hard to 
visualize small-lesion biopsies or ablations. 
Such solutions to improve connectivity and 
increase speed of fusion have the potential to 
improve workflow and clinical confidence, even 
in challenging diagnostic cases. 

COVIDIEN

Emprint™ the new microwave  
ablation system from Covidien

Covidien is celebrating five years in safe micro-
wave ablation with the anticipated release of 
the Emprint™ advanced ablation system.

Come and get a sneak peek at the Emprint™ 
system: booth # 52.  

Learn more about the “Science of Powerful 
Predictability” at the Covidien Learning center #2  
and at the lunch symposium on Sunday  
at 13:00 in room 115.

Indications, contraindications, warnings and instructions for use 
can be found in the product labeling supplied with each device. All 
claims and descriptions are for CE regulated countries. Availability 
of these products may vary in countries outside EU. COVIDIEN, 
COVIDIEN with logo and Covidien logo are US and internationally 
registered trademarks of Covidien AG. ™ Trademark of a Covidien 
company.

MCVT_06_2013_EP13PV_0236_EU
¹  Covidien Rapid Exchange Balloon Catheter Competitive Test 

(RE-PV12123a – 2013, Feb 6)
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Hard Bone Lesions Made Easy, 
with powered bone biopsies using 
OnControl’s new coaxial needle

The OnControl® powered bone access system, 
using Vidacare’s handheld driver platform 
combined with procedure-specific needle sets, 
represents the first major advance to bone 
biopsies in over 40 years. Since 2009, our bone 
lesion biopsy solutions have provided interven-
tional radiologists a faster, more reliable tool 
for accessing dense and hard-to-reach bone 
lesions. Introduced in 2012, the coaxial biopsy 
tray is specifically designed for multiple bone 
biopsies from a single cortex penetration, and 
also remains clearly visible through imaging for 
precise placement.

For more information on OnControl bone 
lesion biopsy solutions, see us at booth #50, 
visit vidacare.com/OnControl or email us at 
oncontrol.international@vidacare.com

VIDACARE

TERUMO Europe N.V. announces 
the launch of MicroThermX™ 
Microwave Ablation System 

TERUMO

MicroThermX™ is a powerful, reliable and 
user-friendly microwave system. Microwaves 
technology treats tumors faster than 
RadioFrequency Ablation and there is less 
impact by heat sink eff ect. 

MicroThermX™ is simple to use; its small and 
lightweight generator can easily be moved and 
stored. Its lightweight and fl exible cables allow 
an easy antenna manipulation. When using 
multiple probes, its synchronous wave align-
ment technology allows fl exibility in antenna 
placement without any risk of skin burn and 
creates a consistent area of necrosis. 

MicroThermX™ is a CE marked and FDA ap-
proved device which is produced in the US by 
BSD Medical Corporation and boasts more than 
1 000 successful procedures. 

TERUMO was a pioneer in Interventional 
Oncology with the introduction of Drug-
Eluting Beads technology in Europe and it aims 
to indorse its support to the Interventional 
Oncology community by off ering a complete 
solution for Interventional Oncology.

Download our brand new app to plan your 
CIRSE 2013 congress experience – 
customise and share your programme, 
read abstracts, navigate the exhibition, 
get live programme updates and much more!

G E T  T H E  N E W  C I R S E  A P P 
for iPhone, iPad and Android

C  RSEC  RSE
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 NEW FEATURES
• your mobile portal for all CIRSE resources: 
 fast access to esir.org, cirse.org 
• Stay in the loop after the congress through 
 the society news section, updated throughout the year
• Get all future CIRSE event programmes 
 in this handy new app!

 COMING NEXT: ECIO 2014, 23-26 April 

Kindly sponsored by Cook Medical

IR Congress News is published as an additional source of information for all CIRSE 2013
participants. The articles and advertorials in this newspaper reflect the authors‘ opinion. 
CIRSE does not accept any responsibility regarding their content. 
If you have any questions about this publication, please contact us at madden@cirse.org.
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CIRSE supports compliance with ethical standards. 
Therefore, CIRSE emphasises that the present offer (made by KUONI 
Destination Management) is directed to participants of CIRSE 2013 
and recommends that the participants who want to accept the 
present offer shall bear any and all costs in this context themselves.
Kindly note that entrance to the CIRSE 2013 Party (dinner and/or 
party) is NOT included in the CIRSE 2013 registration fee!

Held at the unique Oval Room of MNAC, the 
CIRSE 2013 Party will be the perfect opportunity 
to meet colleagues and friends on a balmy 
evening in late summer.

Before dinner, cocktails will be served on the 
rooftop terrace, giving guests the chance to 
appreciate the outstanding views over Barcelona.
After dinner, the German band Fresh Music Live 
will entertain you with live versions of 
well-known hits in their own unique style. 
A great party is guaranteed!

You can choose to join us for the dinner and 
party or, if you would prefer to have dinner 
elsewhere in the city, the party only.

Dinner and party ticket: €90 per person 
(includes a cocktail reception, 3-course Gala 
Dinner, complimentary drinks and 
entertainment programme)
Party only: €25 per person 
(includes complimentary drinks and 
entertainment programme)

Please visit the “KUONI” booth, located in the 
entrance hall of the congress centre (CCIB), 
to purchase your ticket!

Seating information:
Each party ticket will be assigned to a table 
and each table seats 10. The tables will be 
allocated on a fi rst come, fi rst served basis.

CIRSE 2013
Party

Tuesday, September 17
Doors open at 20:00
MNAC, Barcelona


