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Abstract

Background: Descemet’s Stripping with Automated Endothelial Keratoplasty (DSAEK) is constantly gaining
popularity in the management of endothelial dysfunctions such as bullous keratopathy or Fuchs’ dystrophy.

Case Presentation: A 36 year - old man with Fuchs’ dystrophy underwent combined phacoemulsification and
DSAEK of the right eye. Immediately postoperatively, corneal graft displacement and peripheral corneal edema
which remained stable during the first postoperative month were evident on slit lamp examination. Three months
after the procedure the peripheral edema had completely resolved and the patients’ subjective symptoms were
improved.

Conclusions: The purpose of this case presentation is to demonstrate that corneal graft displacement after DSAEK
can lead to peripheral corneal edema that can resolve without further intervention such as graft repositioning or
replacement.

Background
Endothelial dysfunction and secondary corneal edema
were traditionally considered indications for penetrating
keratoplasty (PKP). Nevertheless, the array of post -
PKP complications such as suture - induced irregular
astigmatism, delayed visual rehabilitation and high graft
rejection rate have led to the development and increas-
ing popularity of techniques that selectively transplant
the endothelium [1].
Descemet’s Stripping with Automated Endothelial Ker-

atoplasty (DSAEK) [2-4] is a procedure designed to
replace diseased corneal endothelium with a healthy
donor graft. In DSAEK, the donor lamellar graft is cre-
ated by a microkeratome which minimizes stromal irre-
gularities and increases visual rehabilitation and recovery.
In this case report, we present a patient with transient

peripheral corneal edema following corneal graft displa-
cement after DSAEK.

Case Report
A 36 year - old man was referred to our institute with
complaints about pain in both eyes, blurred vision espe-
cially on awakening and bilateral progressive visual loss,
worse in the left eye. His uncorrected distance visual
acuity (UDVA) was 20/40 in the right eye and 20/30 in
the left eye. Corrected distance visual acuity (CDVA)
was 20/32 in both eyes. The manifest refraction was
-0.75/+0.50 × 135 for the right eye and -0.25 for the left
eye respectively.
Slit lamp examination revealed bilateral corneal stro-

mal edema and corneal guttata consistent with Fuchs’
endothelial dystrophy.
Six months after the initial diagnosis, the patient

underwent combined phacoemulsification with intraocu-
lar lens implantation followed by DSAEK on the right
eye. The donor’s age was 52 years while endothelial cell
density (ECD) of the graft was 2619 cells/mm2. The sur-
gical procedure was performed using the technique pre-
viously published by Terry MA et al [5] with the
exception of not scraping the peripheral recipient stro-
mal bed. An 8.25 mm folded donor lenticule was
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inserted with a Charlie forceps (Bauch & Lomb, Bausch
& Lomb World Headquarters, One Bausch & Lomb
Place Rochester, NY 14604-2701) through a 5 mm inci-
sion and tamponaded with an intracameral air bubble
for 10 minutes after wound closure with one 10-0 nylon
suture. A 50% air bubble remained after air fluid
exchange. Postoperative medications included moxiflox-
acin four times daily for a week and prednisolone acet-
ate 1% four times daily as well as artificial tears at least
six times per day for a month postoperatively.
On postoperative day one, corneal graft displacement

(eccentric button) without dislocation or interface fluid
was seen on slit lamp examination. The central cornea
gradually cleared during the first postoperative month
while the peripheral superonasal corneal edema in the
“uncovered” (by the displaced corneal graft) area
remained (Figure 1). The patient had subjective symp-
toms due to the peripheral edema including peripheral
blurred vision that was worse at night. Due to the
patient’s improved vision, donor graft replacement was
not performed.
On the third postoperative month’s visit, the cornea

remained clear and the peripheral edema had completely
resolved (Figure 2). The patient’s UDVA was 20/40
while the CDVA was improved to 20/25 (+0.50/+0.50 ×
175). Patients’ initial corneal thickness in the area of the
displaced graft was 743 μm and 3 months later
decreased to 685 μm.

Conclusions
Descemet’s Stripping Automated Endothelial Kerato-
plasty (DSAEK) is a revolutionary surgical procedure
that allows replacement of the diseased endothelium in
cases of endothelial corneal dystrophies and bullous

keratopathy. In such cases, PKP can be avoided and a
less invasive approach can be employed.
One of the main concerns when performing DSAEK is

donor graft adherence in the immediate postoperative
period. It has been reported that 15 to 30% of the donor
grafts are not fully attached and may be dislocated or
floating in the anterior chamber (AC) [3,4]. Possible
explanations for that could be presence of interface fluid
or air, patient squeezing and eye rubbing, and problems
with the preparation, handling, and insertion of lamellar
donor tissue [6]. Additionally, the learning curve for the
DSAEK technique, as it is a fairly new procedure, could
account for graft detachments and dislocations.
Covert DJ et al [7] effectuated a combined procedure

of phacoemulsification followed by DSAEK resulting in
higher rates of graft detachment (3 out of 21 eyes) in
respect to simple DSAEK procedures probably due to
the need for further intraoperative manipulations.
Detachments or dislocations are usually treated with

additional air injection into the AC or with graft
exchange when adherence cannot be achieved.
In this case report we present a patient with displaced

donor graft after DSAEK and associated peripheral cor-
neal edema that resolved without any further interven-
tion three months postoperatively.
It is assumed based on the patient’s clinical outcome

that even though the donor graft was displaced, the
transplanted endothelial cells continued active pumping
[7] of water and ions from the corneal stroma. Ulti-
mately, stromal deturgescence and transparency [8] even
in areas uncovered by the displaced donor graft were
effectuated.

Figure 1 Slit lamp photo at the first postoperative month.
Displaced corneal graft and superior nasal peripheral corneal edema
are evident.

Figure 2 Three months postoperatively, peripheral edema has
receded.
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This phenomenon can be explained by presuming that
the cornea is a structure that works as an integral. The
functioning endothelial cells were sufficient enough to
meet the needs of the cornea and to counteract pre-
existing edema.
Other possible mechanisms that may have contributed

to the eventual clearing of the peripheral corneal edema
are endothelial cell migration to areas uncovered by the
graft and/or dislocated endothelial cells function.
Despite the clearing of the corneal edema, the edge of
the donor graft being close to the photopic pupil margin
would be expected to cause problems with visual quality
such as night vision disturbances and increased higher
order aberrations.
Similar cases of detached but not displaced grafts have

been reported in the literature. Balachandran et al [9]
described 2 cases of spontaneous corneal clearance after
Descemet membrane endothelial keratoplasty (DMEK)
suggesting endothelial transfer, migration, regeneration,
or a combination thereof from either the donor or the
recipient as possible explanations of the phenomenon.
Dirisamer et al [10] analyzed the presence of different
re- endothelialization patterns after DMEK such as mas-
sive endothelial migration or some form of cell signaling
to draw donor endothelial cells toward the recipient
posterior stroma ("homing”).
In conclusion, displaced corneal graft after DSAEK

can lead to transient corneal edema in areas uncovered
by a displaced graft which can be resolved within a few
months without the need of further intervention such as
donor button replacement or repositioning.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompany-
ing images. A copy of the written consent is available
for review by the Editor-in-Chief of this journal.

Funding
The authors have no financial or proprietary interest in
any materials or methods described herein.

Author details
1Institute of Vision and Optics University of Crete, Greece. 2Bascom Palmer
Eye Institute, University of Miami, Florida, USA.

Authors’ contributions
GDK conceived of the case report and participated in its design and
coordination, DMP performed manuscript writing, TI helped to draft the
manuscript and SHY performed the surgery. All authors read and approved
the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 13 December 2010 Accepted: 7 December 2011
Published: 7 December 2011

References
1. Culbertson WW: Descemet stripping endothelial keratoplasty. Int

Ophthalmol Clin 2006, 46:155-68.
2. Melles GR, Eggink FA, Lander F, Pels E, Rietveld FJ, Beekhuis WH, Binder PS:

A surgical technique for posterior lamellarkeratoplasty. Cornea 1998,
17:618-26.

3. Gorovoy MS: Descemet-stripping automated endothelial keratoplasty.
Cornea 2006, 25:886-9.

4. Ide T, Yoo SH, Kymionis GD, Goldman JM, Perez VL, O’ Brien TP: Descemet
stripping automated endothelial keratoplasty: effect of anterior lamellar
corneal tissue-on/-off storage condition on Descemet-stripping
automated endothelial keratoplasty donor tissue. Cornea 2008, 27:754-7.

5. Terry MA, Shamie N, Chen ES, Hoar KL, Friend DJ: Endothelial keratoplasty
a simplified technique to minimize graft dislocation, iatrogenic graft
failure, and pupillary block. Ophthalmology 2008, 115:1179-86.

6. Suh LH, Yoo SH, Deobhakta A, Donaldson KE, Alfonso EC, Culbertson WW,
O’Brien TP: Complications of Descemet’s stripping with automated
endothelial keratoplasty: survey of 118 eyes at One Institute.
Ophthalmology 2008, 115:1517-24.

7. Covert DJ, Koenig SB: New triple procedure: Descemet’s stripping and
automated endothelial keratoplasty combined with phacoemulsification
and intraocular lens implantation. Ophthalmology 2007, 114:1272-7.

8. Smolin G, Thoft RA, eds: The Cornea: Scientific Foundations and Clinical
Practice. Boston: Little, Brown;, 3 1994, 3-6710, Book Chapter.

9. Balachandran C, Ham L, Verschoor CA, Ong TS, van der Wees J, Melles GR:
Spontaneous corneal clearance despite graft detachment in descemet
membrane endothelial keratoplasty. Am J Ophthalmol 2009,
148(2):227-234.

10. Dirisamer M, Dapena I, Ham L, van Dijk K, Oganes O, Frank LE, van der
Wees J, Melles GR: Patterns of corneal endothelialization and corneal
clearance after descemet membrane endothelial keratoplasty for fuchs
endothelial dystrophy. Am J Ophthalmol 2011, 152(4):543-555.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2415/11/37/prepub

doi:10.1186/1471-2415-11-37
Cite this article as: Kymionis et al.: Transient peripheral edema following
displaced corneal graft after descemet stripping automated endothelial
keratoplasty (DSAEK): case presentation. BMC Ophthalmology 2011 11:37.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Kymionis et al. BMC Ophthalmology 2011, 11:37
http://www.biomedcentral.com/1471-2415/11/37

Page 3 of 3

http://www.ncbi.nlm.nih.gov/pubmed/16929232?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9820943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17102661?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18650658?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18650658?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18650658?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18650658?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18061268?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18061268?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18061268?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18378315?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18378315?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17433835?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17433835?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17433835?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19442962?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19442962?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21726849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21726849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21726849?dopt=Abstract
http://www.biomedcentral.com/1471-2415/11/37/prepub

	Abstract
	Background
	Case Presentation
	Conclusions

	Background
	Case Report
	Conclusions
	Consent
	Funding
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


