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Confounding factors influencing the 
scroll width of Descemet membrane 
endothelial keratoplasty graft

Dear Editor,
New challenges have emerged with increasing interest in 
Descemet’s membrane endothelial keratoplasty  (DMEK) 
graft preparation and transplantation. Multiple studies report 
confounding factors that influence scrolling and un‑scrolling 
of DMEK graft, which is one of the crucial factors determining 
the success rate of a DMEK transplant. Some of these factors 
are reported as follows –
a.	 Endothelial cell count and type of surgical manipulation. 
Descemet’s membrane  (DM), as a product of corneal 
endothelial cells, has been reported to be thicker in donors 
with high endothelial cell counts (ECC), thus contributing 
toward the unfolding time by making the tissue scroll 
tighter. In fact, in recent studies, spontaneous unfolding 
of the graft has been reported with pre‑ECC of 2500‑2800 
cells/mm2; pre‑loaded tissue with endothelium inward 
transplanted using bi‑manual pull‑through technique[1] 
compared to a longer unfolding time (5.4 minutes) with 
pre‑ECC of 2900 cells/mm2; loaded with endothelium 
inward and transplanted immediately without additional 
storage.[2] This suggests that ECC or the method of storage 
and transplantation could influence graft unfolding time 
inside the recipient eye. In our previous report, we observed 
approximately 4% endothelial cell loss  (ECL) when a 
pre‑loaded DMEK graft was stored for 20‑96 hours.[3] This 
manipulation influences the ECC and may also affect the 
DMEK scroll tendency especially from pre‑loaded tissues 
compared with surgeon prepared grafts.

b.	 Age of donors. Tissues from young donors have been found 
to scroll tighter than the old aged donors  (>60 years of 
age).[4]

c.	 Tissue storage media and conditions. Type  (hypothermic or 
organ culture), composition, storage temperature, days and 
in particular, storing DMEK tissues at higher temperature 
have shown increased scroll width.[5]

d.	 Composition of DM. In relation to tissue’s elastic properties, 
impact of storage media and conditions of collagen and 
elastin in the banded and non‑banded zones of DM has 

also been reported to have an impeding effect on DMEK 
scrolling and unscrolling.[6]

e.	 Speed of peeling. DMEK graft, when peeled slowly has shown 
to reduce the chance of tighter scrolls but increases ECL.[7]

f.	 Recipient factors. Small or shallow anterior chamber, aphakic 
eyes, previous posterior segment surgery or interference due 
to implanted devices like intraocular lens or a glaucoma 
tube have also been reported.[8]

g.	 Other eye bank factors: In our experience, we have observed 
that donor variability, characteristics and tissue manipulation 
in the eye bank may also account toward the unfolding time.

Limited literature and studies describe the scrolling and 
unscrolling/unfolding of the DMEK graft. Therefore, in order 
to further optimize DMEK surgery, it would be important 
to collect and report information like donor data   such as 
pre‑transplant ECC and age; tissue characteristics such as 
diameter of the graft, storage methods and conditions including 
the device used for pre‑prepared DMEK grafts and; surgical 
considerations such as devices, methods of transplantation and 
recipient’s anterior chamber status.
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Comments on: Are we treating the 
effect and neglecting the cause of 
keratoconus?

Dear Editor,
As we are all aware that Keratoconus (KC) is a non-inflammatory 
corneal ectatic pathology where the central or paracentral 
cornea undergoes progressive thinning and steepening 
resulting in irregular astigmatism and myopia. We read the 
article by Dudeja et  al.[1] and we were deeply impressed by 
the authors on stressing an important concept which we were 
probably neglecting earlier. We congratulate the authors and 
thank them for igniting the spark in us for in‑depth analysis 
of keratoconus pathology and management. Here, we want 
to share few of the recent pathbreaking innovations in KC 
which we feel will be beneficial for all the readers. Here are a 
few of them‑
1. Bowman layer  (BL) transplantation for advanced 
keratoconus‑ Dragnea and colleagues demonstrated that 
BL transplantation results in corneal stabilization in eyes 
with advanced KC, enabling continued contact lens to wear 
for normal visual functionality[2]

2. Pulsed Corneal Collagen Crosslinking (CXL)‑  effective in 
both stiffening the cornea and halting the progression of KC 
by increasing the efficiency of high fluence CXL. Herekar et 
al. first proposed the use of pulsed illumination to increase 
oxygen concentration during CXL by allowing diffusion of 
oxygen during pauses[3]

3. Contact Lens assisted Crosslinking  (CACXL)  – CACXL 
technique has been proven to be a safe and effective 
technique for performing cross‑linking in corneas less than 
400 µm after epithelial abrasion and appears effective based 
on stromal demarcation line depth[4]

4. Corneal Allogenic Intrastromal Ring Segments  (CAIRS) 

Combined With CXL for KC‑ Jacob et al. in their pilot study 
proved that CAIRS with CXL is a simple, safe, and effective 
option for treating keratoconus.[5]

Other recent advances to name a few are Pre‑ Descemetic 
Deep Anterior Lamellar Keratoplasty (DALK) for acute 
hydrops, pinhole pupilloplasty based on Stiles Crawford 
effect for managing irregular astigmatism and IVMED‑80, 
a twice‑daily copper‑containing topical formulation is also 
under research for its effect on increasing lysyl oxidase activity, 
corneal biomechanical properties, and stiffness. These are few 
of the important innovations and advances in keratoconus and 
the list is evergrowing. There is a huge scope of research and 
development in keratoconus in near future and we must eagerly 
aim to grab these opportunities with both hands.
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