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Abstract

Objective—To survey cornea specialists’ opinions on different endothelial keratoplasty 

techniques and to gauge the perceived need for and utility of a randomized controlled trial (RCT) 

comparing them.

Methods—A short survey was distributed to a group of cornea specialists at the Endothelial 

Keratoplasty Group meeting at the American Academy of Ophthalmology meeting in November 

2015.

Results—Thirty-three of 80 practicing surgeons present at the EKG meeting participated in the 

survey, yielding a response rate of 41%. Ninety-seven percent (n=32) of our respondents reported 

performing Descemet’s Stripping Endothelial Keratoplasty (DSEK) regularly, and 70% reported 

having performed Descemet’s Membrane Endothelial Keratoplasty (DMEK) at least once (n=23). 

While most respondents (n=26, 79%) thought there was at least some evidence that DMEK is 

superior to DSEK in terms of visual acuity, there was less certainty about comparing ultrathin-

DSEK (UT-DSEK) to DMEK with 48% (n=16) thinking there was at least some evidence of 

DMEK’s superiority, 6% (n=2) thinking there was at least some evidence of UT-DSEK’s 

superiority, and 30% (n=10) unsure. Seventy-two percent (n=23) of respondents thought an RCT 

comparing visual acuity outcomes in UT-DSEK versus DMEK would be at least moderately 

beneficial, and 82% (n=27) reported they were at least moderately likely to change their EK 

technique based on the results of said RCT.

Conclusion—There is substantial interest in an RCT comparing visual acuity outcomes in UT-

DSEK versus DMEK.
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Introduction

Corneal transplantation has evolved rapidly in recent years. Lamellar keratoplasty to replace 

diseased endothelium has led to faster recovery times, fewer complications, and better visual 

acuity outcomes [1]. Currently, Descemet Stripping Endothelial Keratoplasty (DSEK) is the 

most commonly performed endothelial keratoplasty (EK) procedure because of its relative 

ease and good outcomes [2]. Newer EK techniques such as Descemet’s Membrane 

Endothelial Keratoplasty (DMEK), where Descemet’s membrane alone is transplanted, have 

the potential to further improve visual acuity outcomes and decrease rejection rates [3–7]. 

However, donor preparation, increased intraoperative times, and problems with donor 

attachment in DMEK are all important limitations [8–10].

Ultrathin DSEK (UT-DSEK) employs the same surgical techniques as traditional DSEK 

techniques but with thinner donor grafts. This procedure may have similar results to DMEK 

but without the technical difficulties [11]. However, UT-DSEK has not been well defined in 

the literature with no consensus regarding what graft thickness constitutes ultra-thin. 

Moreover, some papers describe the tissue thickness measurement pre-operatively and some 

post-operatively [12,13]. Several prospective series show similar visual outcome results and 

rates of immunologic rejection between UT-DSEK and DMEK, however comparisons 

between studies are difficult [11,14–17].

There is little information about current opinions of cornea specialists on the benefits of UT-

DSEK versus DMEK. It is also unclear how cornea specialists define UT-DSEK and how 

often they are performing it relative to other EK techniques. In this study we assess cornea 

specialists’ practice patterns and opinions on the different EK techniques.

Methods

A paper survey was distributed to conference attendees at the Endothelial Keratoplasty 

Group (EKG) meeting at the American Academy of Ophthalmology conference in 

November 2015. All participants were ophthalmologists. Participation was voluntary and no 

personal information or identifiers were collected. The survey was designed and created 

using Research Electronic Data Capture (REDCap). The survey was collected on the same 

day that it was distributed.

The survey was made up of 22 questions about endothelial keratoplasty (Appendix A). The 

survey collected information on demographics, practice characteristics, and physician 

characteristics. For both DSEK and DMEK, respondents were asked if they perform each 

technique, and if they do, why they chose to adopt it. Respondents were then asked to weigh 

the current level of evidence to support the superiority in visual acuity outcomes of DSEK, 

DMEK, and UT-DSEK. Finally respondents were asked about their thoughts on a 
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randomized controlled trial (RCT) comparing DMEK and UT-DSEK, and if the results from 

an RCT would impact their choice of surgical technique.

Responses were analyzed using Stata 14.0 (StataCorp, College Station, TX). Institutional 

Review Board approval was obtained from the University of California, San Francisco 

Committee on Human Research. This study adhered to all federal and state laws, as well as 

the Declaration of Helsinki.

Results

We received a total of 33 responses to the survey, for a response rate of 51% of practicing 

surgeons present. Table 1 outlines the study participant demographics and EK practice 

patterns. Respondents were mostly from the United States (n=29), with additional 

respondents from Argentina (n=1), Brazil (n=1), Colombia (n=1), and Malaysia (n=1). All 

were Cornea and Refractive specialists, and all reported performing EK routinely. 

Respondents were mostly in private practice (n=20, 61%), with the remainder practicing at a 

university hospital (n=12, 36%), government hospital (n=1, 3%), or other hospital (n=1, 3%) 

(one participant reported working both in private practice and at a government hospital). 

Respondents had a median of 25 years in practice (IQR 10, 29) and median of 8 years 

performing EK (IQR 5, 10). The median number of EK surgeries performed each month was 

reported to be 6 (IQR 3, 10).

Respondents were asked to estimate what percentage of their corneal transplants for isolated 

endothelial disease were DSEK, UT-DSEK, DMEK, and penetrating keratoplasty (PKP). 

Median values were 33% (IQR 10%, 53%) for DSEK, 0% (IQR 0%, 0%) for UT-DSEK, 

33% (IQR 0%, 75%) for DMEK, and 5% (IQR 0%, 20%) for PKP.

Ninety-seven percent of respondents (n=32) reported performing DSEK. The median 

thickness of DSEK grafts was reported to be 117.5 μm (IQR 100 μm, 125 μm). Respondents 

were asked about why they adopted DSEK, and 97% (n=32) reported that they adopted 

DSEK because of its superiority to PKP. Other reasons listed for adopting DSEK included 

wanting to remain on the cutting edge of surgery (n=9, 27%) and because of its superiority 

to other EK techniques (n=6, 18%). Respondents were asked about what graft thickness they 

considered to be the threshold for UT-DSEK. The most common response was <100 μm 

(n=18, 56%), followed by <80 μm (n=7, 22%). One person each reported their UT-DSEK 

threshold was <150 μm, <125 μm, and <120 μm (3% each), and 13% (n=4) did not know 

how to define it.

Seventy percent of respondents (n=23) reported performing DMEK in their practice. The 

most common reason for adopting DMEK was its superiority to other EK techniques (n=21, 

91%). Other reasons listed included its superiority to PKP (n=15, 65%), and wanting to 

remain on the cutting edge of corneal surgery (n=12, 52%). Most respondents learned 

DMEK by taking a DMEK course (n=15, 65%), while some were self-taught (n=6, 26%) 

and the minority learned during fellowship training (n=4, 17%).

Respondents were asked to weigh the current level of evidence in the literature regarding 

visual outcomes for DMEK versus DSEK (Figure 1). The vast majority (n=26, 79%) thought 
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there was at least some evidence that DMEK is superior to DSEK, with 30% (n=10) 

reporting that there is excellent evidence DMEK is superior to DSEK. When asked about the 

current level of evidence in the literature concerning visual outcomes for DMEK versus UT-

DSEK, there was less of a consensus. Forty-eight percent (n=16) of respondents thought that 

there was at least some evidence DMEK is superior to UT-DSEK, while 30% (n=10) thought 

there was no evidence either way or 6% (n=2) thought there was some evidence that UT-

DSEK is superior to DMEK.

When asked if they thought that an RCT comparing UT-DSEK and DMEK would be 

beneficial, 72% (n=23) reported that it would be at least moderately beneficial, with 47% 

(n=15) reporting that it would be very beneficial (Figure 2). The remainder reported that 

they thought an RCT would be somewhat beneficial (n=6, 19%), with only 9% (n=3) 

reporting an RCT was unnecessary. Eighty-two percent (n=27) of respondents reported that 

they were at least moderately likely to change their EK technique based on the results of an 

RCT, with 48% (n=16) reporting they were very likely to change techniques. Four people 

(12%) reported being unlikely to change their EK technique based on new RCT results.

Discussion

In this study we report experienced corneal surgeons’ practice patterns and opinions 

regarding EK techniques. While most respondents thought that there was at least some 

evidence that DMEK is superior to DSEK with regard to visual acuity, the majority of EK 

surgeons in our study were performing approximately equal numbers of DSEK and DMEK. 

This may be due to the fact that DMEK is difficult to perform in eyes with prior glaucoma or 

retinal surgery, or severe corneal edema. Additionally, many of these surgeons may still be 

on the DMEK learning curve, reserving DMEK for the more routine cases of Fuchs 

endothelial dystrophy or bullous keratopathy. As expected, PKP was performed much less 

frequently.

There was less certainty about the superiority of DMEK compared with UT-DSEK. Nearly 

one third of respondents thought that there was no evidence in the literature to support one 

technique over the other. Only six of our respondents (18%) reported performing any UT-

DSEK. This is likely due to conflicting opinions on the definition of UT-DSEK in the 

literature [12,13,17]. Based on our survey results, most EK surgeons would agree that UT-

DSEK grafts must be less than 100 μm, however, we did not ask whether this measurement 

was preoperative or post-operative. The vast majority thought an RCT comparing visual 

acuity outcomes in UT-DSEK and DMEK would not only be valuable, but would change 

their clinical practice. This finding is especially noteworthy considering the high percentage 

of surgeons performing DMEK in this group, and thus the likely preference of our sample 

for surgeons who prefer DMEK.

Strengths of this study include our excellent response rate and the fact that the vast majority 

of our respondents were experienced corneal surgeons who are regularly performing all 

types of EK. Limitations of this study include the smaller sample size, and the highly 

specialized group of respondents, which may not be reflective of the broader community of 

corneal specialists or other ophthalmologists.
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In this survey we demonstrate community equipoise among experienced corneal surgeons 

regarding outcomes of UT-DSEK versus DMEK. There is substantial interest in an RCT 

comparing visual acuity outcomes between these techniques, even among this group of 

surgeons, most of whom perform DMEK.

Acknowledgments

There are no conflicts of interest to declare. Corresponding author Dr. Jennifer Rose-Nussbaumer contributed to 
study design and implementation, data analysis, and writing of this manuscript. Dr. Winston Chamberlain 
contributed to design and implementation of this study and editing of the manuscript. Ariana Austin contributed to 
data analysis and writing of the manuscript. Dr. Mark Terry and Dr. Bennie Jeng contributed to study design and 
implementation as well as editing of the manuscript. Individual support for this study came from K23 EY025025, 
an unrestricted grant from the Peirles Foundation (JRN), and an unrestricted grant from Research to Prevent 
Blindness (JRN).

Funding

Individual support for this study came from an NIH K23 EY025025 and unrestricted grants from the Peirles 
Foundation (JRN) and Research to Prevent Blindness (JRN).

References

1. Price FW, Price MO. Evolution of endothelial keratoplasty. Cornea. 2013; 32(Suppl 1):S28–32. 
[PubMed: 24104929] 

2. Chen ES, Terry MA, Shamie N, Hoar KL, Friend DJ. Descemet-stripping automated endothelial 
keratoplasty: six-month results in a prospective study of 100 eyes. Cornea. 2008; 27:514–520. 
[PubMed: 18520497] 

3. Ham L, Dapena I, van Luijk C, van der Wees J, Melles GR. Descemet membrane endothelial 
keratoplasty (DMEK) for Fuchs endothelial dystrophy: review of the first 50 consecutive cases. Eye. 
2009; 23:1990–1998. [PubMed: 19182768] 

4. Price MO, Giebel AW, Fairchild KM, Price FW. Descemet’s membrane endothelial keratoplasty: 
prospective multicenter study of visual and refractive outcomes and endothelial survival. 
Ophthalmology. 2009; 116:2361–2368. [PubMed: 19875170] 

5. Guerra FP, Anshu A, Price MO, Price FW. Endothelial keratoplasty: fellow eyes comparison of 
Descemet stripping automated endothelial keratoplasty and Descemet membrane endothelial 
keratoplasty. Cornea. 2011; 30:1382–1386. [PubMed: 21993468] 

6. Anshu A, Price MO, Price FW. Risk of corneal transplant rejection significantly reduced with 
Descemet’s membrane endothelial keratoplasty. Ophthalmology. 2012; 119:536–540. [PubMed: 
22218143] 

7. Dapena I, Ham L, Netukova M, van der Wees J, Melles GR. Incidence of early allograft rejection 
after Descemet membrane endothelial keratoplasty. Cornea. 2011; 30:1341–1345. [PubMed: 
21955628] 

8. Dirisamer M, van Dijk K, Dapena I, Ham L, Oganes O, et al. Prevention and management of graft 
detachment in descemet membrane endothelial keratoplasty. Arch Ophthalmol. 2012; 130:280–291. 
[PubMed: 22084160] 

9. Kruse FE, Laaser K, Cursiefen C. A stepwise approach to donor preparation and insertion increases 
safety and outcome of Descemet membrane endothelial keratoplasty. Cornea. 2011; 30:580–587. 
[PubMed: 21598430] 

10. Rudolph M, Laaser K, Bachmann BO, Cursiefen C, Epstein D, et al. Corneal higher-order 
aberrations after Descemet’s membrane endothelial keratoplasty. Ophthalmology. 2012; 119:528–
535. [PubMed: 22197439] 

11. Busin M, Madi S, Santorum P, Scorcia V, Beltz J. Ultrathin descemet’s stripping automated 
endothelial keratoplasty with the microkeratome double-pass technique: two-year outcomes. 
Ophthalmology. 2013; 120:1186–1194. [PubMed: 23466268] 

Chamberlain et al. Page 5

J Clin Exp Ophthalmol. Author manuscript; available in PMC 2017 January 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



12. Phillips PM, Phillips LJ, Saad HA, Terry MA, Stolz DB, et al. “Ultrathin” DSAEK tissue prepared 
with a low-pulse energy, high-frequency femtosecond laser. Cornea. 2013; 32:81–86. [PubMed: 
22895047] 

13. Sikder S, Patel V, Holz HA, Mifflin MD, Davis S, et al. Management of corneal endothelial 
decompensation caused by iris-fixated phakic intraocular lenses with descemet stripping 
automated endothelial keratoplasty. Cornea. 2011; 30:1045–1047. [PubMed: 21832965] 

14. Neff KD, Biber JM, Holland EJ. Comparison of central corneal graft thickness to visual acuity 
outcomes in endothelial keratoplasty. Cornea. 2011; 30:388–391. [PubMed: 21045647] 

15. Dapena I, Dapena L, Dirisamer M, Ham L, Melles GR. Visual acuity and endothelial cell density 
following Descemet membrane endothelial keratoplasty (DMEK). Arch Soc Esp Oftalmol. 2011; 
86:395–401. [PubMed: 22117738] 

16. Guerra FP, Anshu A, Price MO, Giebel AW, Price FW. Descemet’s membrane endothelial 
keratoplasty: prospective study of 1-year visual outcomes, graft survival, and endothelial cell loss. 
Ophthalmology. 2011; 118:2368–2373. [PubMed: 21872938] 

17. Terry MA, Straiko MD, Goshe JM, Li JY, Davis-Boozer D. Descemet’s stripping automated 
endothelial keratoplasty: the tenuous relationship between donor thickness and postoperative 
vision. Ophthalmology. 2012; 119:1988–1996. [PubMed: 22817831] 

Chamberlain et al. Page 6

J Clin Exp Ophthalmol. Author manuscript; available in PMC 2017 January 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Pie charts showing opinions on current evidence of visual acuity outcomes in DMEK versus 

DSEK and DMEK versus UT-DSEK.
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Figure 2. 
Pie charts showing opinions on perceived need for and utility of an RCT comparing UT-

DSEK and DMEK.
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Table 1

Physician and Practice Characteristics of Respondents.

Location N

United States 29

Argentina 1

Brazil 1

Colombia 1

Malaysia 1

Physician Characteristics Median IQR

Years in practice 25 10, 29

Years performing EK 8 5, 10

EK surgeries performed per month 6 3, 10

Percentage of EK’s Performed That Are: Median IQR

DSEK 33 10, 53

UT-DSEK 0 0, 0

DMEK 33 0, 75

PKP 5 0, 20

IQR: Interquartile Range; EK: Endothelial Keratoplasty; DSEK: Descemets Stripping Endothelial Keratoplasty; UT-DSEK: Ultrathin Descemets 
Stripping Endothelial Keratoplasty; DMEK: Descemets Membrane Endothelial Keratoplasty; PKP: Penetrating Keratoplasty
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