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case of crescentic wedge resection, or due to the inherent suboptimal 
visual results associated with penetrating keratoplasty [3,4].

Crescentic lamellar excision with auto lamellar dissection 
(CLEAD) was developed by one of the authors (SD) [5] to reduce 
the chance of ATR astigmatism progression postoperatively. This is a 
new procedure that could be associated with new side effects.

Case Presentation
Patient informed consent form was obtained. A 35 year-old male 

of Indian origin had been treated for seasonal allergic conjunctivitis 
at the age of 11, and he used to rub his eyelids excessively. The 
seasonal allergic conjunctivitis settled down as he grew into 
adulthood, and had ceased by the time he was 21. At the age of 24 
he began to experience reduced visual acuity and started wearing 
glasses at the age of 25. His vision continued to deteriorate rapidly; 
he was subsequently diagnosed with a possible keratoconus and 
started on scleral Contact Lenses (CL) by his local ophthalmologist. 
By the age of 28, the patient could no longer tolerate the scleral CL 
and he was started on soft toric CL. These failed to improve his sight 
adequately, so he was referred to a corneal tertiary referral centre in 
the south east of England. On examination, the Snellen Best Spectacle 
Corrected Visual Acuity (BSCVA) was 6/16 in the right eye and 6/12 
in the left eye. Both corneas showed inferior thinning extending 
from 4 to 8 o’clock, sparing the peripheral 1mm of the cornea. There 
was minimal peripheral corneal neovascularization, reaching the 
inferior edge of the thin area, without scarring or lipid deposition. 
The thin area straddled over 1mm, with corneal ectasia above it. The 
condition was progressive giving the continuous deterioration of 
vision since the age of 24. At this stage the patient was diagnosed with 
a bilateral Pellucid Marginal Corneal Degeneration (PMCD), which 
was confirmed with Pentacam corneal tomography (Pentacam®, 
Oculus Optikgeräte GmbH, Wetzlar, Germany) that showed bilateral 
inferior, butterfly shaped steepness and against-the-rule astigmatism. 
After discussing options for surgical management with the patient, we 
decided to treat the left eye with CLAED, which involved resecting an 

Abstract
A 35 year-old male patient with pellucid marginal corneal 
degeneration underwent crescentic lamellar excision with 
autolamellar dissection on his left eye. One month later, the 
patient developed localized corneal edema overlying the area of 
the crescentic resection due to Descemet membrane detachment. 
The Snellen corrected visual acuity reduced from 6/15 one week 
postoperatively to 2/60 following the development of corneal 
edema. The fluid that collected in the interface was removed with 
a blunt 30-gauge cannula, and air was injected into the anterior 
chamber to oppose the two corneal layers.

Corrected visual acuity improved to 6/12 over 1 month, and to 6/9 
seven months later. The corneal edema resolved over 2 months.

Crescentic lamellar excision with autolamellar dissection could be 
associated with Descemet membrane detachment and corneal 
edema; however, this complication has a very good outcome when 
managed with a minimally invasive procedure.
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Introduction
Pellucid Marginal Corneal Degeneration (PMCD) is a progressive, 

noninflammatory peripheral corneal thinning disorder characterized by 
a peripheral band of thinning, mostly of the inferior cornea, from the 
4-o’clock to the 8-o’clock position accompanied by 1 to 2 mm of normal 
cornea between the limbus and the area of thinning [1]. The clinical 
picture of PMCD results in flattening in the vertical meridian and the 
appearance of marked against-the-rule (ATR) astigmatism [2].

Several surgical methods have been advocated for visual 
rehabilitation in PMCD [3-10]; however, none of the present 
modalities of treatment reliably achieves an optimum visual result. 
This is mainly due to the progression of ATR astigmatism, as in the 
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wedge resection, crescentic lamellar keratoplasty, C-shaped lamellar 
keratoplasty [3,4,7]. These procedures remove the pathological thin 
cornea; however, they were all reported to result in progressive ATR 
astigmatism over a mean of 9.5 months [3,4,7]. Oversized central 
penetrating keratoplasty (PK) or decentered PK are prone to rejection 

inferior lamellar crescenting corneal wedge to remove the thin area. 
Opposite the resected area, we made a partial thickness peripheral 
corneal incision at 12 o’clock, through which we carried out a lamellar 
dissection inferiorly until reaching the resected area. The final result 
was a lamellar dissection of the normal cornea with excision of the 
thinned area. This facilitates the wound edge opposition and reduces 
the chance of Descemet protrusion into the anterior chamber (AC), 
which usually appears with lamellar crescentic resection alone. Our 
hypothesis is that lamellar dissection would release the tension on 
the resected wound edges, which can cause progression of ATR 
astigmatism following conventional wedge resection. We used 10/0 
mersilene suture to close the wound, and injected an air bubble into 
the AC to press Descemet membrane against the stroma. The patient 
was started on topical dexamethazone 0.1% and levofloxacine 0.3 % 
four times a day on the left eye.

One day postoperatively, both corneal flaps were attached and the 
left eye BSCVA was 6/15. The patient came back 1 month later with 
corneal edema overlying the area of the crescentic resection. Anterior 
segment ocular coherent tomography (Visante;Carl Zeiss Meditec, 
Dublin, CA) showed Descemet detachment underlying the excised 
corneal wedge (Figure 1). The cornea surface was irregular (Figure 2) 
and the visual acuity dropped to 2/60.

A week later, the fluid was removed from the interface with 
a blunt 30-gauge cannula with air injected into the AC. Next day 
both corneal flaps were attached and over the next two months the 
corneal edema settled down, leaving behind corneal scarring inferior 
to the visual axis (Figure 3). Pentacam corneal tomography showed 
improvement in corneal surface irregularity and the mean K reading 
reduced from 57.2 preoperatively to 54.7 at the final follow-up with 
highest K reading at 88° (with-the-rule astigmatism) (Figure 2). 
BSCVA was 6/12 after one month and 6/9.5 after three months. At the 
final follow-up visit 7 months later, BSCVA was 6/9. Unaided visual 
acuity with the operated eye has improved from 3/60 preoperatively 
to 6/60 at the final follow-up. Manifest refraction spherical equivalent 
(MRSE) reduced from -11.5 (-9.25-4.5×100) preoperatively to -10 
(-7.5-5×135) at the final follow-up.

Discussion
The correction of irregular astigmatism caused by a primary 

corneal ectasia, such as the PMCD, remains a challenge for eye 
care practitioners. Spectacles and rigid gas permeable contact 
lenses might be an adequate choice for mild cases; however, as the 
topographic changes progress, these conservative measures are no 
longer adequate. Patients with early and moderate PMCD who are 
intolerant to contact lenses and whose peripheral corneal thickness 
is more than 450 micron could be treated with intracorneal rings 
[6]. Various surgical procedures have been tried, such as crescenitc 

         

Figure 1: Corneal edema involving the inferior third of the cornea, one 
month following crescentic lamellar excision with autolamellar dissection for 
Pellucid Marginal Corneal Degeneration. Inset shows Descemet membrane 
detachment underlying the corneal edema.

         

Figure 2: Corneal topography. A. Corneal surface irregularity Following 
Descemet membrane detachment and corneal edema. B. Three months 
following treatment with interface fluid removal and air injection in the anterior 
chamber. The cornea surface is regular with with-the-rule astigmatism. C. The 
last visit the corneal still shows regular with-the-rule astigmatism. 
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because of the proximity of the graft to the limbus and its blood 
vessels. Furthermore, grafts that are deliberately decentered inferiorly 
are associated with large degrees of astigmatism [8]. Two staged 
procedures, lamellar graft followed by smaller penetrating graft, has 
evolved with the idea to avoid the complication of a large graft, and 
to achieve a topographically acceptable refracting corneal surface [9] 
however, 2 corneal grafts are needed for these procedures and the 
patient have to return back to the operating theatre for the second 
stage surgery and this is difficult to apply in many eye departments. 
Collagen cross-linking is a treatment for progressive corneal ectasia, 
albeit corneal thinning below 400 micron is a relative contraindication 
due to the potential damage to corneal endothelium [10]. Our patient 
was relatively young without any signs of cataract, hence clear lens 
exchange with toric IOL was not an option.

Crescentic lamellar excision with autolamellar dissection was 
developed to reduce the chance of ATR astigmatism progression 
without the risk of inducing corneal rejection. As there is 
misalignment of the wound and complete separation between the 
posterior and anterior corneal lamella, there is increased chance of 
posterior corneal flap separation; therefore the procedure is usually 
ended with air tamponade in the AC to keep both flaps in opposition. 
In the case we have described, the patient had Descemet separation 
underlying the area of crescentic lamellar excision, causing overlying 
corneal stromal edema and disturbed vision. Removal of the fluid 
from the interface with repeat air injection into the AC resulted in the 
fast resolution of the corneal edema with reattachment of Descemet 
membrane.

Patient with PMCD who decide to have surgical treatment for 
visual improvement should be made aware of the various procedures 
and their possible side effects.

CLEAD is a less invasive surgical procedure compared to full 
thickness or lamellar large corneal graft. It is associated with side 
effects; however, these are relatively easy to manage. The visual 
outcomes of CLEAD in terms of ATR astigmatism progression and 
stability of vision postoperatively need further assessment with a large 
cohort of patients and longer follow-ups.
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Figure 3: Two months following treatment with interface fluid removal and 
air injection inside the anterior chamber, the corneal edema resolved with 
residual corneal scarring.
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