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Abstract 

 

Introduction TARGeted Intraoperative radioTherapy (TARGIT-IORT), developed in the late 1990s, 

delivers radiotherapy targeted to the fresh tumour bed exposed immediately after lumpectomy for breast 

cancer. Long-term results of the TARGIT-A trial found TARGIT-IORT during lumpectomy to be as 

effective as whole breast radiotherapy, and led to significantly fewer deaths from non-breast cancer causes. 

This paper documents its worldwide impact and provides interactive tools for clinicians and patients. 

Method Each centre provided the number of patients treated using TARGIT-IORT. These data were 

plotted on an interactive ‘My Google Map’. We also created an interactive web-based tool. Using the long-

term outcomes from the TARGIT-A trial, we estimated the total savings in travel miles, time, carbon 

footprint, and the number of deaths from other causes that might be prevented.  

Results Data from 242 (93%) of the 260 centres treating patients from 35 countries were available. The 

first was treated in 1998 at University College London. As of early 2020, at least 44752 women with breast 

cancer have been treated with TARGIT-IORT. https://targit.org.uk/travel displays the Google-map of 

centres with number of cases and the interactive tool that enables patients to find the nearest centre offering 

TARGIT-IORT and their travel savings. Scaling the main benefits up to the already treated patients, >20 

million miles of travel would have been saved, and about 2000 deaths prevented. 

Discussion One can ascertain the number of patients treated with a novel treatment. These data show how 

widely TARGIT-IORT has now been adopted and gives an indication of its beneficial worldwide impact 

on a large number of women with breast cancer. 
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Introduction 

A large proportion of patients with small breast cancers can 

be effectively treated by a lumpectomy and radiotherapy, 

rather than a mastectomy. Radiotherapy is traditionally given 

to the whole breast. 

In the mid ‘90s, TARGeted Intraoperative radioTherapy 

(TARGIT-IORT)1-3 was proposed as a radical new approach. 

This treatment delivers effective radiotherapy targeted to the 

fresh tumour bed exposed immediately after lumpectomy4 5, 

while sparing nearby tissues and nearby vital organs such as 

the heart and lung.  

In pilot studies starting from 2 July 1998, the safety and 

feasibility of this novel approach combining surgery and 

radiotherapy were confirmed1-3, and the TARGIT-A 

randomised trial was proposed in 19996 comparing risk-

adapted single-dose TARGIT-IORT during lumpectomy vs. 

conventional fractionated whole breast external beam 

radiotherapy (EBRT) given daily for several weeks6-8.  

Long-term outcomes of the TARGIT-A trial found TARGIT-

IORT to be as effective in terms of breast cancer outcomes 

and that it led to fewer deaths from other causes9. Further 

pre-planned subgroup analysis found that these results are 

valid for all invasive ductal carcinoma tumour subtypes; there 

is an overall survival benefit of 4.4% at 12 years in those with 

grade 1 or 2 tumours (n=1797) and identical overall survival 

in grade 3 cancers (n=443)10. Unlike the poor prognosis faced 

by patients who have a local recurrence after EBRT, those 

who receive TARGIT-IORT maintain their excellent 

prognosis even after local recurrence10. Other benefits 

included lower radiation related toxicity11-18, reduced pain, 

better quality of life17 19-23. When given a choice, TARGIT-

IORT is preferred by patients over other methods of 

radiotherapy or ‘no-radiotherapy’24-29. An online tool can 

guide clinicians in decisions about additional whole breast 

radiotherapy after TARGIT-IORT 

(https://targit.org.uk/addrt)10 

The adoption of TARGIT-IORT for standard clinical practice 

has grown considerably over the last 20 years. In this short 

paper, to assess the worldwide impact of TARGIT-IORT, we 

aimed to count the number of patients treated with TARGIT-

IORT around the world, as well as estimate the total benefits 

to the patient, in terms of the saving of travel distance, time, 

and reduction of transport-related carbon footprint and 

reduced deaths from other causes. 

Method 

Since the first case was performed in London in 1998, an 

international network has been developed between centres 

using TARGIT-IORT. Therefore, the contact details of a 

large proportion of the centres were available. Using Google 

forms and electronic communication, we requested the date 

when the first breast cancer patient was treated with 

TARGIT-IORT at their centre, and how many such patients 

were treated by their centre in total. We did not restrict this to 

those centres that had participated in the TARGIT trials. If 

after repeated attempts, there was no response from a centre, 

we included the name of the centre without the number of 

cases. We also queried the German National Database 

(https://www.destatis.de/) using the codes 8.52d, 8-523.6 and 

8-521. Such databases were not available for other countries. 

Using My Google Maps, each hospital was displayed on an 

interactive map showing the date of the first case and the total 

number of cases performed at the centre, along with 

directions to a chosen hospital. 

In addition to avoiding the hospital visit required to plan 

radiotherapy, the large majority of patients (8 out of every 

10) who received TARGIT-IORT would avoid 15 to 30 daily 

trips to the hospital they would have taken for conventional 

whole breast radiotherapy. Therefore, we made an estimate of 

the total savings by the patient – in terms of travel miles, 

travel time, and carbon footprint, using the methodology 

described previously30. Our previous work30 had found that 

patients in the TARGIT-A trial, mostly from urban areas in 

the UK, saved on average 305 miles of travel, while those in 

semi-urban areas saved 753 miles. This calculation was based 

on the total number of hospital-trips the patients saved when 

they were randomised to the TARGIT-IORT arm compared 

with the EBRT arm in the randomised TARGIT-A trial. The 

distance travelled for each trip was individually calculated by 

inputting in  Google maps API, the addresses of the patient 

and the treating hospital where the external beam 

radiotherapy was given. The total miles saved were used to 

calculate the amount of CO2 saved using standard emissions 

for a medium sized car. This estimate takes into account the 

additional travel required in the 20% of patients who are 

recommended whole breast external beam radiotherapy. It 

has been estimated that 55% of the world population lived in 

urban areas in 201831. For this paper we used the UK figures 

for travel savings and assumed a larger proportion of patients 

(66% rather than 55%) will be urban dwellers. We prepared 

an interactive web application to make individual estimates. 

These tools were tested by patients, and their feedback was 

used for making improvements. 

We prepared an interactive web application to make 

individual estimates. These tools were tested by patients, and 

their feedback was used for making improvements. 

Long-term results of the TARGIT-A trial9 (e-figure 1) found 

no difference any breast cancer outcome or breast cancer 

specific mortality, but a significant reduction in non-breast 

cancer mortality (HR 0.59, 95%CI 0.40 to 0.86, P=0.005) 

such that it was 5.41% for TARGIT-IORT and 9.85% for 

EBRT. The difference was 4.44% (95%CI of the difference 

being 2.5% to 6.4%).  This estimate is consistent with that of 

overall survival in patients with grade 1 and grade 2 cancers 

that formed a large subgroup of patients in the trial 

contributing 1796 out of the total of 2298. In a pre-specified 

subgroup analysis (with its usual caveats) overall survival 

was significantly better in this subgroup by 4.4% (HR 0.72, 

p=0.0361). We used this absolute difference in deaths i.e., 4.4 

fewer deaths per 100 patients treated, to estimate the global 

impact of using TARGIT-IORT in terms of number of non-

breast-cancer deaths that might be prevented by treating the 

total number of patients already treated around the world. 

We used STATA 16 for statistical analysis.  

Results 

Data from 242 (93%) of the 260 centres were available. Data 

from 31 of 64 centres (n=8021) in Germany were available 

directly from investigators and the remaining 33 (n=8044) 

from the German national database. Of these 260 centres, 33 

had participated in the TARGIT-A trial. 

The first patient with breast cancer was treated with 

TARGIT-IORT on 2 July 1998 at the Middlesex hospital 

(now part of University College London Hospitals), 

https://targit.org.uk/addrt
https://www.destatis.de/
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University College London. Since then, we found that 

TARGIT-IORT has been used in 35 countries and at least 

44,752 breast cancer patients have been treated (Table 1). 

The total number of patients known to have been treated are 

approximately 30,000 in Europe, 9,000 in North America, 

3,000 in Asia Pacific, 2,000 in South/Central America, 500 in 

the Middle East and 200 in Africa.  

Figure 1 is the screenshot of an interactive Google map that 

shows the centres which have offered TARGIT-IORT for 

breast cancer, the year of their first case, and the number of 

cases performed as of August 2020. Once the reader clicks on 

a particular centre, they can get directions to the centre by 

clicking on the direction arrow on top left corner, next to the 

name of the centre. The interactive efigure 2 shows the 

number of centres in each country. eFigure 3 shows how they 

have increased since 1998.  

Scaling up the saved journeys by avoiding EBRT, because of 

the use of TARGIT-IORT to the 44,752 patients, we estimate 

that over 20 million (20,134,909) miles of travel have already 

been saved, representing a carbon footprint reduction of 5.6 

million kg of CO2 emissions.  

Figure 2 is the screenshot of the interactive tool with which 

one can find the centre offering TARGIT-IORT closest to 

one’s home. It will also estimate how much an individual 

patient would save by using TARGIT-IORT in terms of 

travel distance, time, and carbon footprint.  

These interactive maps and tools can be accessed at 

https://targit.org.uk/travel.  

 

 

Figure 1:  Screenshots of the map of the world with each dot representing a centre that has treated breast cancer with 

TARGIT-IORT. The name of the centre and number of cases treated by the centre (if available) is seen in the left-hand pane 

when you click on the centre in 1b below (the map can be zoomed in). This map is interactive and available at 

https://targit.org.uk/travel  

 

 

https://targit.org.uk/travel
https://targit.org.uk/travel
https://targit.org.uk/travel
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Scaling up the 4.44% (95%CI 2.5% to 6.4%) reduction in 

non-breast cancer mortality to the 44752 patients treated to 

date (mid-2020), we estimate that 1987 (95%CI 1129 to 

2845) non-breast cancer deaths from causes other than breast 

cancer such as cardiovascular and lung problems and other 

cancers might be prevented.  

Discussion 

This paper describes the worldwide adoption of TARGIT-

IORT for treatment of early breast cancer over the past two 

decades. We could confirm that TARGIT-IORT has been 

used in 260 centres in 35 countries and about 45,000 patients 

in 6 continents have been treated. In the process, an estimated 

20 million miles of journeys were avoided. Applying the 

reduction in non-breast cancer mortality, found in the 

TARGIT-A trial, to the patients already treated around the 

world suggests that use of TARGIT-IORT would lead to 

2000 fewer deaths from causes other than breast cancer.  

Over the last decade there has been growing support for the 

use of partial breast irradiation (PBI) instead of whole breast 

radiation therapy, and it is arguable that TARGIT-IORT is 

much better for patients than other methods of PBI32-35. The 

TARGIT-A trial cohort comprised a medium-risk population, 

with a substantial number of patients at a higher risk of 

relapse: 1898(83%) were younger than 70 years, 366 (16%) 

had tumours >2cm in size, 443 (20%) patients had grade 3 

cancers, 488 (22%) patients had involved nodes, and 426 

(19%) had ER or PgR negative tumours. Therefore, its results 

would also be applicable to patients with breast cancer 

suitable for breast conserving surgery more widely than other 

methods of PB I9 34.  

In many countries, patients live a considerable distance from 

the radiotherapy centre30 36 37 and are more likely to receive a 

mastectomy than breast conservation38. Even in the USA as 

recently as 2015, patients who lived farther away from the 

radiation facility (> 9.2 miles/ 19 minutes away by road) 

were 36-44% more likely to receive a mastectomy than breast 

conservation38. TARGIT-IORT is a much more convenient 

option28 39.

 

 

Figure 2. A screenshot of the interactive tool to assess how much an individual patient would save by using TARGIT-IORT in 

terms of travel distance, time and carbon footprint. This example is for someone living in Berkeley, California, USA, for 

example, and going for radiotherapy at the University of Califoria San Francisco UCSF hospital, the closest radiotherapy 

centre from this house. This interative tool can be accessed at https://targit.org.uk/travel 
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We believe that wider availability and applicability of 

TARGIT-IORT should enable many more women to have the 

choice of having breast conservation when they would 

otherwise have a mastectomy because they are not able to 

have conventional radiotherapy40-49. TARGIT-IORT also 

reduces the cost of providing treatment50-55.  

Importantly, TARGIT-IORT lowers the toxicity and reduces 

deaths from cardiovascular causes and other cancers by a 

substantial amount (4.4% by 12 years)34, which has become 

increasingly important with the rising rates of survival with 

modern breast cancer treatment. This effect appears to be a 

combination of avoiding the risks due to inadvertent scattered 

radiation from whole breast radiotherapy as well as from a 

potential abscopal effect of delivery of intraoperative 

radiotherapy during the surgical excision of the cancer10.  

 

The strengths of this study are that the data were provided 

directly by the physicians and staff from the centre, and the 

response rate was excellent 93%. In addition, we provide 

user-friendly interactive links (https://targit.org.uk/travel) for 

use by clinicians and patients. The obvious weakness is that 

this paper does not describe data about outcomes, but this is 

not the intention of this manuscript. Outcome data is best 

gained from comparative analysis within the prospective 

randomised trials (e.g. TARGIT-A)9, as well as data from 

several centres that have published their own experience of 

TARGIT-IORT, and from prospective registry studies 

(https://targit.org.uk/publications)18 28 39 55-65 18 28 39 55-65. Also, 

as the list of centres using TARGIT-IORT was compiled 

using personal contacts, we may have missed some centres, 

underestimating the number of cases. The network of centres 

using this approach is now been greatly strengthened and will 

in due course provide the foundation for a unified collection 

of outcome data. 

TARGIT-IORT is now included in several national and 

international guidelines66-79 (https://www.targit.org.uk/targit-

iort-in-guidelines) for breast cancer treatment.  Several of 

these guidelines specifically recommend using TARGIT-

IORT during the COVID-19 pandemic caused by the SARS-

CoV-2 virus to give the added advantage of reducing patient 

exposure to hospital environments and public places. 

This this paper we have described the impact of a new 

treatment proven in a randomised clinical trial over the 

worldwide breast cancer community. It demonstrates how 

widely this evidence-based approach has now been adopted, 

and how it has benefitted women with breast cancer around 

the world. 

 
  

https://targit.org.uk/travel
https://targit.org.uk/publications
https://www.targit.org.uk/targit-iort-in-guidelines
https://www.targit.org.uk/targit-iort-in-guidelines
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Table 1 Number of centres that have treated breast cancer patients with TARGIT-IORT around the world.  
Number of centres per country and  region 

Region Country Number of 

centres 

Centres from where 

number of patients is 

available 

Africa South Africa 1 1 

Africa Total 
 

1 1 

Asia & Pacific Australia 3 3  
China 13 13  
India 2 2  
Malaysia 4 4  
New Zealand 1 1  
Philippines 1 1  
Singapore 1 1  
South Korea 1 1  
Thailand 1 1  
Vietnam 1 0 

Asia & Pacific Total 
 

28 27 

Europe Austria 1 1  
Belgium 1 1  
Bulgaria 1 1  
Denmark 1 1  
France 12 12  
Georgia 1 1  
Germany 63 65  
Israel 9 9  
Italy 5 5  
Norway 1 1  
Poland 8 2  
Russia 12 3  
Spain 3 3  
Switzerland 6 6  
Turkey 4 2  
United 

Kingdom 

11 11 

Europe Total 
 

140 124 

Middle East Iran 2 2  
Saudi Arabia 3 3 

Middle East Total 
 

5 5 

North America Canada 2 2  
USA 72 71 

North America Total 
 

74 73 

South/Central America Brazil 4 4  
Mexico 3 3  
Peru 2 2  
Venezuela 3 3 

South/Central America 

Total 

 
12 12 

Grand Total 
 

260 242 

 
Region 
 

Number of 
patients treated 

Africa 179 

Asia pacific 2803 

Europe 29716 

Middle East 1009 

North America 9019 

South America 2026 

Total  44752 
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Supplementary figures 
eFigure 1 Kaplan-Meier curves showing breast cancer mortality (top left) and non-breast cancer mortality (top right), overall 

mortality for grade 1 or 2 cancers (bottom left), and grade 3 cancers (bottom left) for TARGIT-IORT v EBRT in the TARGIT-

A trial.  Figures under titles are hazard ratios (95% confidence intervals) and log rank test P values. EBRT=external beam 

radiotherapy; TARGIT = targeted intraoperative radiotherapy = TARGIT-IORT 

(taken from BMJ 2020;370:m2836 https://www.bmj.com/content/370/bmj.m2836.full.pdf and BJC 2021 125, pages380–389 

(2021) https://www.nature.com/articles/s41416-021-01440-8.pdf  
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eFigure 2 World map showing countries in which TARGIT-IORT is offered for breast cancer. The shading correlates with the 

number of centres in each country. For an interactive map see https://targit.org.uk/travel 

 

 
 
eFigure 3 The number of centres offering TARGIT-IORT increased worldwide from 1998 onwards. The graph below includes 

only those centres from which the date of first case was returned to us.  
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TARGIT-IORT Global Collaborators 
Jayant S Vaidya, Uma J Vaidya, Michael Baum, Max Bulsara, David Joseph, Jeffrey S Tobias, on behalf of the TARGIT-

IORT Global Collaborators. The centres are listed in order when the first case was treated firstly within TARGIT-A trial, then 

TARGIT-B trial and then those outside these two trials. This table is not an exhaustive list and includes only those given by 

contributors who have responded to our emails for collaboration. We apologise for the omission of any names.  

Centre Contributors 

University College London Hospital, London, UK Jayant S Vaidya, Max Bulsara, Michael Baum, Jeffrey S 

Tobias, Chris Brew-Graves, Ingrid Potyka, Nick Roberts, 

Norman Williams 

Sir Charles Gairdner Hospital, Perth, WA, Australia Christobel Saunders, Tammy Corica, David Joseph 

University Medical Center Mannheim, Medical Faculty 

Mannheim, Heidelberg University, Germany 

Elena Sperk, Marc Sutterlin, Frederik Wenz 

Centro di Riferimento Oncologico, Aviano, Italy Samuele Massarut, Lorenzo Vinante 

Peter Mac Centre, Melbourne, Australia Boon Chua 

Ninewells Hospital, Dundee, Scotland, UK Douglas Brown, Julie Lindsay 

Klinikum der Johann-Wolfgang Goethe-Universität 

,Frankfurt, 60596, Germany 

Claus Rödel, Manfred Kaufmann 

UCSF Helen Diller Family Comprehensive Cancer Center, 

San Francisco, CA, USA 

Michael Alvarado, Jane Wei 

Technical University Munich and Red Cross Munich, 

Germany 

Steffi Pigorsch, Christian Diehl 

University of Southern California, USC, USA Dennis Holmes 

Department of Surgical Oncology, Medical University of 

Lublin, Lublin, Poland 

Wojciech Polkowski 

Ospedale San Giuseppe di Empoli, Viale Giovanni 

Boccaccio, 16, 50053 Empoli FI, Italy 

Claudio Caponi 

Sankt Gertrauden-Krankenhaus, and The Charité – 

Universitätsmedizin Berlin, Berlin, Germany 

Jens Blohmer, Volker Budach, Dirk Böhmer 

Ludwig Maximilian University of Munich, Munich, 

Germany 

Montserrat Pazos, Claus Belka, Nadia Harbeck 

Herlev Hospital, Copenhagen, Denmark Henrik Flyger 

Princess Margaret Cancer Center, Toronto, Canada David McCready, Jaime Escallon 

Royal Hampshire County Hospital, Winchester, UK Siobhan Laws, Dick Rainsbury, Ajay Raj 

Radiotherapie Hirslanden, Brust-Zentrum Seefeld, Zurich, 
Switzerland 

Gunther Gruber, Barbara Papassotiropoulos, Christoph 
Tausch 

Lafayette Surgical Clinic, 1345 Unity Pl #235, Lafayette, 

IN 47905, USA 

Thomas Summer 

Royal Free Hospital, Hampstead and Whittington Hospital, 

London, UK 

Tim Davidson, Mohammed Keshtgar, Jayant S Vaidya, 

Katharine Piggott 

Sentara Surgery Specialists, Hampton, USA Richard Hoefer, Song Kang 

Saarland University Medical Center, Homburg, Germany Marcus Niewald 

University Hospital of Zurich, Switzerland Konstantin Dedes 

University of Science and Technology (NTNU) Trondheim, 

Norway 

Steinar Lundgren 

University of Nebraska Medical Center, Buffet Cancer 

Center, S 42nd St &, Emile St, Omaha, NE 68198, USA 

Deborah Spence, James Edney 

Guy's Hospital, London, UK – (Now at Oxford University 

Hospital) 

Michael Douek, Joyce Akinwale 

Ashikari Breast Center, St. Johns Riverside, Dobbs Ferry, 

NY, USA 

Pond Kelemen, Andrew Ashikari 

Vassar Brothers Medical Center, Poughkeepsie, New York, 

USA 

Daniel Lackaye, Dan Pavord, William Rausch, Dimitrios 

Papadopoulous, Camilo Torres 

Institute de Cancerologie de l'Ouest René Gauducheau, 

Nante, France 

Magali Le-Blanc-Onfroy 

Medical School Hannover, Germany Michael Bremer, Park-Simon, Tjoung-Won 

Instituto Oncologico Veneto, Padoa, Italy Fernando Bozza, Franco Berti, Silvia Michieletto 

Institut Bergonié, Bordeaux France Beatrice Gonzalves, Christel Breton-callu, Adeline Petit 



  10 

Hospital of St John &St Elizabeth, London, UK Mohammed Keshtgar 

Whittington Hospital, London, UK Jayant S Vaidya, Jeffrey S Tobias 

CHU Morvan, Brest, France Pierre Francoise Dupre, Pradier Olivier, Chajara 

Abdesslam, Sarah Quillevéré 

Beverley Hill Cancer Centre (Helen Rey), California 

90210, USA 

Dennis Holmes 

Imam Abdulrahman Bin Faisal University, Dammam, 

Kingdom of Saudi Arabia 

Maha Abdel Hadi 

Centre Léon Bérard, 28 Prom. Léa and Napoléon 

Bullukian, 69008 Lyon, France 

Severine Racadot, Jean-Noel Badel 

Princess Grace Hospital, London, UK Jayant S Vaidya, Jeffrey S Tobias 

Center Georges-François Leclerc - Dijon, France Etienne Martin, Charles Coutant, Karine Peignaux-

Casasnovas, Magali Rouffiac, Gilles Truc, Fabienne 

Bidault, Mathieu Gonod 

Memorial University Medical Center, Savannah, GA, USA Aaron Pederson, William Burak 

Universidad Fernando Pessoa Canarias. Hospital de Gran 

Canaria Dr Negrín, Gran Canaria, Spain 

Pedro Lara, Beatriz Pinar Sedeño 

CLEVELAND CLINIC FOUNDATION, Cleveland, OH, 

USA 

Stephanie Valente, Sheen Cherian, Stephen Grobmyer 

Princess Alexandra Hospital, Harlow, UK Julian Singer, Ashraf Patel, Veronica Grassi, Bijan 

Ansarimohabadian 

Gangnam Severance Hospital, Yonsei University, Seoul Joon Jeong 

Aurora Baycare Medical Centre, Green Bay, WI, USA William Owens 

Institut Universitaire du Cancer de Toulouse Oncopole, 

Centre Claudius Regaud, Toulouse, France 

Izar Francoise 

Institut catalan de oncología. Hospital de bellvitge, Hospital 

Duran i Reynals, Avinguda de la Gran Via de l'Hospitalet, 

199-203, 08908 L'Hospitalet de Llobregat, Barcelona, 

Spain 

Ferran Gueda, Arancha Eraso, Evelyn Martinez, Maria 

Laplana, Maria Jesus Pla, Pablo Saldaña, Roberto Martín 

Vaello 

Great Western Hospital, Swindon, UK Nathan Coombs, Shiroma DeSliva Minor, David Dommett 

Morgantown, Health Sciences Centre, West Virginia, USA Geraldine Jacobson 

Centre Hospitalier Universitaire (APHM CHU Nord and 

Hopital de la Timone), Marseille, France 

Didier Cowen, Jean Baptiste Haumonte, Aubert Agostini, 

Corinne Aquaron, Natacha Nomikossoff 

Beijing Cancer Hospital(2), No.52 Fucheng Road, Haidian 

District, Beijing (Ding Hui Temple), China 

Xinguang Wang, Chang Cheng 

University Malaya Medical Centre (UMMC), Kuala 

Lumpur, Malaysia 

Nur Aishah Mohd Taib, See Mee Hoong, Suniza Jamaris, 

Teh Mei Sze, Teoh Li Ying, Marniza Saad, Anita Zarina 

Bustam, Rozita Abdul Malik, Nur Fadhlina Abdul Satar 

Centre François Bâclasse, Caen, Normandy, France Serge S Danhier, Julien Geffrelot, Alain Batalla, Jean 

Francoise Le Brun, Sandrine Martin-Francoise, Helen 

Planque 

William Beaumont Hospital, Detroit, Michigan, USA Nayana Dekhne, Peter Chen, Blerina Pople 

Lakeland Health, St Joseph, Michigan, USA Benjamin T. Gielda 

Queen Sirikit Centre for Breast Cancer, King 

Chulalongkorn Memorial Hospital, Bangkok, Thailand 

Kris Chatamara, Adhisabandh Chulakadabba, Sikrit 

Denariyakoon 

Gauteng, Netcare Milpark Hospital, South Africa Carol Benn, Yastira Ramdas 

Rest of German centres (not all are listed) have treated a 

total of 7853 breast cancer patients 

 

New York Medical College, NY, USA Basil Hilaris 

Maria Skłodowska-Curie Memorial Cancer Centre and 

Institute of Oncology (MSCNRIO) Gliwice branch, 

Gliwice, Poland 

Jerzy Wydmański, Żaneta Kaniszewska-Dorsz, Andrzej 

Tukiendorf 

Summit Hospital (Oncologics), Baton Rouge, LA, USA John Head, Bob Elliot 

Carmel Medical Center, Haifa, Israel Mariana Steiner 

Klinikum Augsburg, University Medical Center Augsburg, 

Germany 

Henning Kahl 

Casa di cura Quisisana, Rome, Italy Stefano Drago 
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University of Regensburg Radiotherapy, Caritas - 

Krankenhaus St. Josef', Germany 

Oliver Kölbl 

Klinik Hirslanden, Spital Männedorf, Männedorf, 

Switzerland 

Gunther Gruber, Barbara Papassotiropoulos, Christoph 

Tausch 

Mammazentrum, Krankenhaus Jerusalem, Moorkamp 2-6, 

Hamburg, 20357, Germany 
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The London Clinic, 20 Devonshire Avenue, London, UK Gerald Gui, Jeffrey S Tobias, Jayant S Vaidya, Tim 

Davidson, Susan Cleator, Simon Stevens 

RF Magadan Regional Oncology Centre Roman Shumel 

Newport Beach Surgery Center, California, USA Alice Police 

Haerbin Medical University Cancer Hospital, No.150 

Haping Road, Nangang District, Harbin City, Heilongjiang 

Province, China 

Zhao Chunbo 

Greenwich Hospital, Greenwich, USA Barbara Ward, Sana Quirk 

University Hospital “Tzaritza Joanna – ISUL”, Medical 

University of Sofia, Bulgaria 

Theophil Sedloev, Slavyana Usheva, Iliya Gabrovski, Ivan 

Terziev 

Clinica AUNA Oncosalud, Lima, Peru Gustavo Sarria, David Martinez 

Inova Alexandria Hospital, Alexandria, VA, USA David Weintritt, Sara Bruce, Tobias Chapman, Lonika 

Majithia 

Fundação Antonio Prudente - Hospital AC Camargo 

Cancer Center, Sao Paolo, Brazil 

Antonio Cassio De Assis Pellizzon, Fabiana Makdissi, 

Ricardo Fogarolli, Juan Bautista Donoso Collins, 

Guilherme Rocha Gondim 

University of Würzburg, Würzburg, Germany Bülent Polat, Achim Wöckel, Marcus Zimmermann 

California Hospital Medical Center, Los Angeles, CA, 

USA 

Dennis Holmes 

Mount Carmel Hospital, Columbus, Ohio Shilpa Padia, Malouan Rajagopolan 

Sha'arei Zedek Medical Cente Carmon Moshe 

Pastornow Cancer Research Center, and Medical Physics 

Research Center, Mashhad University of Medical Sciences, 
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Marc D Piroth, Vesna Bjelic-Radisic, Markus Fleisch, 

Steffi Marzotko, Bianca Böning, Arnd Röser 

The First Hospital Affiliated To AMU(Southwest 

Hospital), Lihui road, Beibei district, Chongqing,China 

Yi. Zhang 
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Sun Yat-sen University Cancer Center, No.651 East 
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47500 Subang Jaya, Selangor, Malaysia 

Yip Cheng-Har 

Assuta Medical Centre, Haifa, Israel Abdah-Bortnyak Roxolyana, Rafi Klein 

Phelps Hospital, Sleepy Hollow, NY, USA Alice Police 

University of Miami/Jackson Memorial Hospital, Miami, 

Florida, USA 

Eli Avisar, Cristiane Takita 

Montifiore Hospital, New York, NY, USA Sheldon Feldman 

Rochester Regional Health, 100 Kings Highway South 

Rochester, NY 14617, USA 
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Mount Sinai Hospital, 1468 Madison Ave, New York, NY 

10029, USA 

Sheryl Green 

Hainan Cancer Hospital, No 6, Changbin West 4th St, 
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Haonan Ran 

No.12 Jiankang Rd, Changan District,Shijiazhuang 

City,Hebei Province,China 

Zhang Ruohui 
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NB The University of Kansas Medical Center (KUMC), Overland Park, Kansas, KS, USA (Kelsey Larson, James 

Coster) have started offering TARGIT-IORT for breast cancer after the results, tables and figures in this manuscript were 

finalised. 
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