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Double Trouble: 
Inappropriate Image Duplications 

in Biomedical Publications
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My first image duplication finding, 2014
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Inflamm Bowel Dis 2010;16:753–764
DOI: 10.1002/ibd.21133

Reported Jan 2014, Retracted July 2015
Cited by 43

Cellular Signalling 22 (2010) 1485–1494
DOI: 10.1016/j.cellsig.2010.05.017

Reported Jan 2014, Retracted Sept 2016
Cited by 44



Publications are the foundation of science

• Science is about finding the truth
• Science builds upon science: Publications as building blocks
• Built on trust, but science is not immune to fraud 

3www.piqsels.com Ivan Radic, www.Flickr.com



Behind each misconduct case is a sad story
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• Why do scientists commit fraud?
• Which author is responsible?
• All authors will be damaged
• Paper concerns vs. who did it



Figures found in scientific papers
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Line graphs Photos



The temptation of image manipulation
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Source: Redbook Magazine, Anna Holmes, Jezebel / Washington Post



Inappropriate image duplication
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I: Simple II: Repositioned III: Alteration

Honest error Deliberately
?

Bik et al., mBio (2016), DOI: 10.1128/mBio.00809-16



Type I: Simple Duplication
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Estradiol inhibits vascular endothelial cells pro-inflammatory activation
Montreal Heart Institute, Canada

Molecular and Cellular Biochemistry (2013) , DOI: 10.1007/s11010-012-1482-9 
Reported to journal: October 2015. No action yet. 



Type I: Simple Duplication
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Estradiol inhibits vascular endothelial cells pro-inflammatory activation
Montreal Heart Institute, Canada

Molecular and Cellular Biochemistry (2013) , DOI: 10.1007/s11010-012-1482-9 
Reported to journal: October 2015. No action yet.



Type II: Duplication with repositioning
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Apoptosis of myelodysplastic syndrome cell line by plant alkaloids

Department of Hematology, Zhejiang University School of Medicine, Hangzhou, China
Leukemia & Lymphoma (2007), DOI: 10.1080/10428190701216360 

Reported Oct 2015, retracted March 2016, cited 19 times



Type II: Duplication with repositioning
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Apoptosis of myelodysplastic syndrome cell line by plant alkaloids

Department of Hematology, Zhejiang University School of Medicine, Hangzhou, China
Leukemia & Lymphoma (2007), DOI: 10.1080/10428190701216360 

Reported October 2015, retracted March 2016, cited 19 times



Type III: Duplication with Alteration
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National University of Science and Technology, Moscow, Russia
Materials (2022), DOI: 10.3390/ma15207366

Reported online September 2023 (first by Alexander Magazinov)



Type III: Duplication with Alteration
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National University of Science and Technology, Moscow, Russia
Materials (2022), DOI: 10.3390/ma15207366

Reported online September 2023 (first by Alexander Magazinov)



Type III Duplication: Western blot art
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NF-κB-mediated signaling
School of Dentistry, University of California, Los Angeles, CA

PLOS ONE (2014), DOI: 10.1371/journal.pone.0096211
Reported online July 2023



Type III Duplication: NMR spectrum

15

Trimeric phosphazene-based ionic liquids with tetrafluoroborate anions 
Dumlupınar University, Turkey

Scientific Reports (2020), DOI: 10.1038/s41598-020-68709-5, cited by 2
Reported August 2020, retracted March 2021



Inappropriate image duplication

• I scanned 20,621 papers from 1995-2014 - by eye
• 40 journals from 14 publishers
• Found ~ 800 papers with duplicated figures (4%)
• 3 types:  Simple  -  Repositioned  -  Altered 
• Not all are misconduct! About half intentional: 2%  
• Alteration in other data types much harder to detect
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Higher Impact Factor, fewer problems
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Bik EM et al. mBio 7(3):e00809-16 (2016), DOI: 10.1128/mBio.00809-16.



Journals are very slow to respond
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● 2015: 782 papers reported to journals 
● 2020: 66% of papers not corrected/retracted five years after reporting

● September 2023: 7,307 papers found
● 2,837 reported to journals/institutions; and 7,006 on PubPeer.com 
● 1049 retractions, 999 corrections



Institutions vary widely in addressing fraud
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www.complianceandethics.org

Investigation conclusions and handling 
opinions on 63 papers by academician X:  
"After investigation, no fraud, or 
plagiarism was found...." 
www.most.gov.cn



Authors' explanations

• "these similarities are entirely anticipated 
and are caused by (non-uniform) potent 
applied current within the material"

• Tissues "may look similar due to the 
same organ cell architecture"

• With software at that time "neurons from 
the previous image remained in the next 
image, probably because they were not 
completely erased, and that they were 
scattered in the next image"

20



Artificial intelligence can create fake papers
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Tiffany Hsu and Stuart A. Thompson, February 2023



Artificial intelligence can create fake images

22



Scientific Paper Mills: Authorship for Sale 
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• Already accepted papers - Special Issues
• Plagiarized & Synonimized papers
• AI (LLM/chatbot)-generated review papers
• Fabricated data: fake patients, re-used / AI-generated images
• Citation mills, peer-review rings



Tadpole Paper Mill: same blot background
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● ~600 papers found so far
● Same blot background across all papers
● Bands generated through Generative Adversarial Networks (GAN)?

DOI: 10.1002/ptr.6336



Non-coding RNA Paper Mill articles
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Iranian Plants Paper Mill
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Unexpected findings - can you spot it?
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Synonymized Plagiarism Paper Mill

28

Tortured phrase:
"Chest peril [...] is a remarkable kind taking all 
into account, and basic part of ladies’ ruins 
world-wide"

Original text: Ganesan et al., 2020 ICOT, 
DOI: 10.1109/ICOT51877.2020.9468772
"Breast cancer [...] is the most usual kind of 
cancer and also one of the main reasons for 
women's deaths globally. "



Mass retractions of 'special issues'
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Special Issues have been inundated 
by paper mill articles and peer 

review / citation rings



Science Misconduct - Discussion

• Science is about discovering the truth
• Rewards of fraud are high, consequences are small
• Focus less on quantity; more on reproducibility 
• It takes a village: role of reviewers, journals, institutions
• Need faster correction of the scientific literature
• Better legal protection for those who raise concerns
• Tremendous cost of science misconduct (scientists, science)
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