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                    Abstract
Purpose
To clarify the prognosis of corneal perforation, we compared the etiology and characteristics of patients with traumatic and non-traumatic corneal perforations.
Methods
This retrospective observational study included patients treated for traumatic or non-traumatic corneal perforations at a single tertiary hospital from 1989 to 2019. The variables collected included the primary cause of corneal perforation,  final best-corrected visual acuity (BCVA), and treatment administered. The initial treatment administered and treatment success rates were compared between the traumatic and non-traumatic groups. Multivariate linear regression analysis was performed to determine the predictors of final visual acuity.
Results
Ninety eyes of 90 patients (mean age, 61.1 ± 19.7 years) were included. Traumatic and non-traumatic corneal perforations occurred in 40 (44.4%) and 50 eyes (55.6%), respectively. Among non-traumatic causes, infection and autoimmune disease were the causes for corneal perforation in 18 (20.0%) and 12 eyes (13.3%), respectively. The success rate for the closure of the perforated site with the initial procedure was significantly higher in traumatic corneal perforations than in non-traumatic corneal perforations (90.0% and 72.2%, respectively; p = 0.038). Patients with traumatic corneal perforation had significantly better final BCVA than those with non-traumatic corneal perforation (0.71 ± 1.18 and 1.52 ± 1.12, respectively; p = 0.0016). On multivariate analysis, older age and non-traumatic corneal perforation were significantly related to the final lower BCVA (p < 0.001 and p = 0.029, respectively).
Conclusion
Traumatic corneal perforation demonstrated a significantly better prognosis than non-traumatic corneal perforation. It is critical to consider the primary cause of corneal perforation to anticipate prognosis.


                  [image: ]



                


                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Outcomes of N-butyl-2-Cyanoacrylate Tissue Adhesive Application in Corneal Perforation Disorders: Consecutive Case Series
                                        
                                    

                                    
                                        Article
                                         Open access
                                         17 August 2023
                                    

                                

                                Salman N. Sadiq, Cristian Cartes, … Francisco C. Figueiredo

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Twelve-year follow-up of penetrating keratoplasty
                                        
                                    

                                    
                                        Article
                                        
                                         24 November 2016
                                    

                                

                                Takashi Ono, Sosuke Ishiyama, … Shiro Amano

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Ocular emergencies visits after corneal transplantation at a tertiary eye care hospital in Saudi Arabia
                                        
                                    

                                    
                                        Article
                                        
                                         08 August 2022
                                    

                                

                                Tariq Almudhaiyan, Mohammed AlAmry, … Huda AlGhadeer

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Data availability

              
              The data that support the findings of this study are available from the corresponding author upon reasonable request.

            

Code availability

              
              Not applicable.

            

References
	Xie L, Zhai H, Dong X, Shi W (2008) Primary diseases of corneal perforation in Shandong Province, China: a 10-year retrospective study. Am J Ophthalmol 145:662–666. https://doi.org/10.1016/j.ajo.2007.12.020
Article 
    PubMed 
    
                    Google Scholar 
                

	Portnoy SL, Insler MS, Kaufman HE (1989) Surgical management of corneal ulceration and perforation. Surv Ophthalmol 34:47–58. https://doi.org/10.1016/0039-6257(89)90129-x
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Deshmukh R, Stevenson LJ, Vajpayee R (2020) Management of corneal perforations: an update. Indian J Ophthalmol 68:7–14. https://doi.org/10.4103/ijo.IJO_1151_19
Article 
    PubMed 
    
                    Google Scholar 
                

	Medsinge A, Gajdosova E, Moore W, Nischal KK (2016) Management of inflammatory corneal melt leading to central perforation in children: a retrospective study and review of literature. Eye (Lond) 30:593–601. https://doi.org/10.1038/eye.2015.278
Article 
    CAS 
    
                    Google Scholar 
                

	Jhanji V, Young AL, Mehta JS, Sharma N, Agarwal T, Vajpayee RB (2011) Management of corneal perforation. Surv Ophthalmol 56:522–538. https://doi.org/10.1016/j.survophthal.2011.06.003
Article 
    PubMed 
    
                    Google Scholar 
                

	Stamate AC, Tătaru CP, Zemba M (2019) Update on surgical management of corneal ulceration and perforation. Rom J Ophthalmol 63:166–173
Article 
    
                    Google Scholar 
                

	Shimizu E, Yamaguchi T, Tsubota K, Shimazaki J (2019) Corneal higher-order aberrations in eyes with corneal scar after traumatic perforation. Eye Contact Lens 45:124–131. https://doi.org/10.1097/ICL.0000000000000530
Article 
    PubMed 
    
                    Google Scholar 
                

	Loya-Garcia D, Serna-Ojeda JC, Pedro-Aguilar L, Jimenez-Corona A, Olivo-Payne A, Graue-Hernandez EO (2017) Non-traumatic corneal perforations: aetiology, treatment and outcomes. Br J Ophthalmol 101:634–639. https://doi.org/10.1136/bjophthalmol-2016-308618
Article 
    PubMed 
    
                    Google Scholar 
                

	Lekskul M, Fracht HU, Cohen EJ, Rapuano CJ, Laibson PR (2000) Nontraumatic corneal perforation. Cornea 19:313–319. https://doi.org/10.1097/00003226-200005000-00011
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Yokogawa H, Kobayashi A, Yamazaki N, Masaki T, Sugiyama K (2014) Surgical therapies for corneal perforations: 10 years of cases in a tertiary referral hospital. Clin Ophthalmol 8:2165–2170. https://doi.org/10.2147/OPTH.S71102
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Krysik K, Dobrowolski D, Lyssek-Boron A, Jankowska-Szmul J, Wylegala EA (2017) Differences in surgical management of corneal perforations, measured over six years. J Ophthalmol 2017:1582532. https://doi.org/10.1155/2017/1582532
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Hirst LW, Smiddy WE, Stark WJ (1982) Corneal perforations. Changing methods of treatment, 1960–1980. Ophthalmology 89:630–635
Article 
    CAS 
    
                    Google Scholar 
                

	Schulze-Bonsel K, Feltgen N, Burau H, Hansen L, Bach M (2006) Visual acuities “hand motion” and “counting fingers” can be quantified with the Freiburg visual acuity test. Invest Ophthalmol Vis Sci 47:1236–1240. https://doi.org/10.1167/iovs.05-0981
Article 
    PubMed 
    
                    Google Scholar 
                

	Hanada K, Shimazaki J, Shimmura S, Tsubota K (2001) Multilayered amniotic membrane transplantation for severe ulceration of the cornea and sclera. Am J Ophthalmol 131:324–331. https://doi.org/10.1016/s0002-9394(00)00825-4
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ma DH, Wang SF, Su WY, Tsai RJ (2002) Amniotic membrane graft for the management of scleral melting and corneal perforation in recalcitrant infectious scleral and corneoscleral ulcers. Cornea 21:275–283. https://doi.org/10.1097/00003226-200204000-00008
Article 
    PubMed 
    
                    Google Scholar 
                

	Kruse FE, Rohrschneider K, Völcker HE (1999) Multilayer amniotic membrane transplantation for reconstruction of deep corneal ulcers. Ophthalmology 106:1504–10; discussion 1511. https://doi.org/10.1016/S0161-6420(99)90444-X

	Yin J, Singh RB, Al Karmi R, Yung A, Yu M, Dana R (2019) Outcomes of cyanoacrylate tissue adhesive application in corneal thinning and perforation. Cornea 38:668–673. https://doi.org/10.1097/ICO.0000000000001919
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Singh RB, Zhu S, Yung A, Dohlman TH, Dana R, Yin J (2020) Efficacy of cyanoacrylate tissue adhesive in the management of corneal thinning and perforation due to microbial keratitis. Ocul Surf 18:795–800. https://doi.org/10.1016/j.jtos.2020.08.001
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Beshay N, Keay L, Dunn H, Kamalden TA, Hoskin AK, Watson SL (2017) The epidemiology of Open Globe Injuries presenting to a tertiary referral eye hospital in Australia. Injury 48:1348–1354. https://doi.org/10.1016/j.injury.2017.04.035
Article 
    PubMed 
    
                    Google Scholar 
                

	Βessant DA, Dart JK (1994) Lamellar keratoplasty in the management of inflammatory corneal ulceration and perforation. Eye (Lond) 8(Pt 1):22–28. https://doi.org/10.1038/eye.1994.4
Article 
    
                    Google Scholar 
                

	Bhatt PR, Lim LT, Ramaesh K (2007) Therapeutic deep lamellar keratoplasty for corneal perforations. Eye (Lond) 21:1168–1173. https://doi.org/10.1038/sj.eye.6702428
Article 
    CAS 
    
                    Google Scholar 
                

	Nahum Y, Bahar I, Busin M (2016) Tectonic descemet stripping automated endothelial keratoplasty for the management of sterile corneal perforations in decompensated corneas. Cornea 35:1516–1519. https://doi.org/10.1097/ICO.0000000000001037
Article 
    PubMed 
    
                    Google Scholar 
                

	Hanada K, Igarashi S, Muramatsu O, Yoshida A (2008) Therapeutic keratoplasty for corneal perforation: clinical results and complications. Cornea 27:156–160. https://doi.org/10.1097/ICO.0b013e31815b82f2
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Author notes	Shigefumi Takahashi and Takashi Ono have contributed equally to this manuscript.


Authors and Affiliations
	Miyata Eye Hospital, 6-3, Kuraharacho, Miyakonojo, Miyazaki, 885-0051, Japan
Shigefumi Takahashi, Takashi Ono, Kentaro Abe, Yosai Mori, Ryohei Nejima, Takuya Iwasaki, Takashi Miyai & Kazunori Miyata

	Department of Ophthalmology, Graduate School of Medicine, The University of Tokyo, 7-3-1, Hongo, Bunkyo-ku, 113-0033, Tokyo, Japan
Takashi Ono & Takashi Miyai


Authors	Shigefumi TakahashiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takashi OnoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kentaro AbeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yosai MoriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ryohei NejimaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takuya IwasakiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takashi MiyaiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kazunori MiyataView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Takashi Ono.


Ethics declarations

              
              
                Ethics approval

                This retrospective, observational study was approved by the Institutional Review Board of Miyata Eye Hospital (Miyazaki, Japan) and was performed in accordance with the tenets of the Declaration of Helsinki (Identifier; CS-349_048).

              
              
                Consent to participate

                The requirement for written informed consent was waived; the participants were provided the opportunity to opt out of the study.

              
              
                Consent for publication

                Not applicable.

              
              
                Conflict of interest

                The authors declare no competing interests.

              
            

Additional information
Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Takahashi, S., Ono, T., Abe, K. et al. Prognosis and etiology of traumatic and non-traumatic corneal perforations in a tertiary referral hospital: a 30-year retrospective study.
                    Graefes Arch Clin Exp Ophthalmol 260, 629–635 (2022). https://doi.org/10.1007/s00417-021-05389-5
Download citation
	Received: 19 May 2021

	Revised: 10 August 2021

	Accepted: 13 August 2021

	Published: 01 September 2021

	Issue Date: February 2022

	DOI: https://doi.org/10.1007/s00417-021-05389-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Autoimmune disease
	Corneal infection
	Corneal perforation
	Trauma








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.237.2.137
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    