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Abstract Purpose To elucidate visual outcome of patients after combined Descemet stripping
endothelial keratoplasty (DSEK) with scleral fixated intra ocular lens (SFIOL) implan-
tation in patients of endothelial decompensation with coexistent aphakia or lens
subluxation.

Materials and Methods A prospective interventional study of combined DSEK with
sutured SFIOL in the patients who have undergone surgery at our center over 6-month
follow-up period. Preoperative visual acuity and slit lamp findings were documented.
Postoperative follow-up was done at days 1, 3, and 7 subsequently, months 1 and 3,
and thereafter monthly till the sixth month.

Results Mean age of the patients was 60.47 years. Six patients had aphakic bullous
keratopathy, while 11 patients had pseudophakic bullous keratopathy with subluxated
posterior chamber I0OL (PCIOL). Preoperative visual acuity ranged from hand move-
ments close to face (LogMar 2.4) with accurate projection of rays to 1/60 (LogMar 2)
due to existing corneal edema and aphakia. Postoperatively uncorrected visual acuity

Keywords at 6 months improved up to 6/36 (LogMar 0.8) in all cases. There was gradual improve-
= endothelial ment in corneal clarity and compactness during the follow-up. A good donor tissue
keratoplasty endothelial count and an adequate IOP control were vital prognostic factors for the
= endothelial kerato- successful outcome.
plasty with SFIOL Conclusion This novel surgical merger reduces the complications of lenticule dislo-
= SFIOL cation into vitreous and repeated surgeries and shows results akin to when performed

in a staged manner.

Introduction At present, Descemet stripping endothelial keratoplasty

(DSEK) is the procedure of choice to manage endothelial
Bullous keratopathy, an important complication of cataract dysfunction, especially aphakic/pseudophakic bullous kera-
surgery, especially those involving anterior chamberintraocu-  topathy and involves selective replacement of the diseased
lar lens (ACIOL) implantation, entails keratopathy consequent  endothelium with healthy donor lenticule.'? Contrary to
to endothelial dysfunction and resultant corneal blindness.  the conventional full thickness keratoplasty, this surgery
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has a significant advantage in terms of increased wound
stability, lesser postoperative astigmatism, and a rapid
recovery.? Various studies have suggested that aphakic and
pseudophakic bullous keratopathy amount for nearly 40%
of keratoplasties in the current scenario.>* However, visual
rehabilitation utilizing DSEK in bullous keratopathy following
surgical aphakia or subluxated IOL is challenging, especially
in those with deficient posterior capsule, as there increased
risk of posterior migration of injected air and dislocation of
lenticule into vitreous cavity.>® There have been different
schools of thought for IOL implantation during endothelial
keratoplasty in aphakia. The viable options as per different
studies reveal either to remove dislocated IOL during kera-
toplasty, rendering eye aphakic, and performing secondary
IOL implantation or removing old dislocated IOL in exchange
for a new IOL implantation.5® As the realm of DSEK contin-
ues to increase, concerted approach of scleral fixated IOL
(SFIOL) implantation with DSEK in the same surgical setting
in patients of corneal decompensation with subluxated IOL
or aphakia owing to various etiologies is gaining enormous
interest, as it provides a better visual rehabilitation to these
patients minimizing repeated surgeries, lenticule drop rate
in aphakia, and incidence of secondary glaucoma. In this arti-
cle, we have highlighted the successful visual rehabilitation
in patients of corneal decompensation with aphakia or sub-
luxated IOL who have undergone DSEK with SFIOL implanta-
tion in the same surgical setup.

Materials and Methods

A prospective interventional study was conducted at our
center, taking into account all those patients who were
clinically diagnosed to have corneal decompensation with
aphakia/subluxated posterior chamber IOL owing to various
etiologies and were planned to undergo this novel technique
of combined DSEK with SFIOL implantation in the same
surgical sitting. The study duration was 6 months and writ-
ten informed consent for the same was obtained from the
patients before including them in the study. The study was

Table 1 Demographic profile of the patients

Demographic characteristics | Value/[Number of patients
Total no of patients 17
Age (y) Mean 60.47
Sex Male 10
Female 07
Age group (y) | <40 01 (5.9%)
41-60 05 (29.4%)
>60 11 (64.7%)
Indications ABK 06 (35.29%)
g‘f;l ODLSEK With  "oaK with 11 (64.71%)
subluxated
PCIOL

Abbreviations: ABK, aphakic bullous keratopathy; DSEK, Descemet strip-
ping endothelial keratoplasty; PBK, pseudophakic bullous keratopathy;
PCIOL, posterior chamber intraocular lens; PK, penetrating keratoplasty;
SFIOL, scleral fixated intra ocular lens.
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approved by the local ethics committee and adheres to the
Declaration of Helsinki. To avoid the potentially confound-
ing effects of adverse visual outcomes of complicated cases,
viz., advanced subepithelial fibrosis in cases with aphakic or
pseudophakic bullous keratopathy, cystoid macular edema,
corneal scarring, or history suggestive of prolonged postop-
erative intraocular inflammation, and others, careful patient
selection was done to include uncomplicated cases of corneal
endothelial decompensation without posterior capsular sup-
port but with no vitreous prolapse into anterior chamber.
Furthermore, anticipating corneal endothelial compromise as
a consequence of the prolonged period of surgery and resul-
tant ocular insult, high optical grade donor cornea with good
endothelial count was used to ensure favorable visual progno-
sis. A total of 17 patients (=Table 1) were followed-up during
this period including 10 males and 7 females with a mean
age of 60.47 years. The patients underwent complete ocular
examination, including preoperative slit lamp examination,
refraction, baseline visual acuity assessment using Snellen’s
chart and IOP measurement by Goldman Applanation
Tonometry (=Table 2). Subsequently, each patient was sub-
jected to anterior segment optical coherence tomography
and ultrasonography B Scan to evaluate the thickness of
cornea and rule out any retinal pathology. Patients having
CME or any retinal pathology were excluded. Slit lamp pho-
tographs of the patients were taken to document the findings
(=Fig. 1). The patients were explained adequately about the
surgical procedure and the written, informed consent was
taken individually from all the patients, prior to surgery, to
use the data for the study purpose. All patients were closely
followed-up at regular intervals postoperatively to assess the
outcome of surgery on day 1 and 7, weeks 4 and 12, and then
every monthly for the 6-month study period. The parameters
assessed were graft survival and clarity, stability of SFIOL,
and unaided visual acuity. All patients had a preoperative
corneal clarity grade 1+.'° Serial photographs on anterior
segment imaging system were also taken to record the out-
come of the surgery. Patients were also evaluated explicitly
to rule out any complication following surgery.

Surgical Steps

All the patients were operated by a single surgeon under
peribulbar anesthesia. Written, informed consent was
taken from the patients and relatives, before the surgery.

Fig. 1 Preoperative slit lamp pictures of patients with who under-
went combined DSEK with SFIOL. DSEK, Descemet stripping endo-
thelial keratoplasty; SFIOL, scleral fixated intra ocular lens.
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Table 2 Descriptive statistics of visual acuity in the operated patients (in LogMar)

Vision in Number of Vision in LogMar p-Value
LogMar at patients Minimum Maximum Mean SD Median

Preoperative 17 2 2.9 2.37 0.37 2.4

Day 1 17 2 2.4 2.24 0.20 2.4 <0.001
Day 3 17 1.8 2.4 2.04 0.28 1.9 <0.001
Day 7 17 1.8 2 1.89 0.09 1.9 <0.001

1 month 17 1.17 1.8 1.43 0.20 1.3 <0.001
3 months 17 1 1.17 1.05 0.07 1 <0.001
6 months 17 0.6 1 0.72 0.13 0.77 <0.001

Abbreviation: SD, standard deviation.
Note: p-Value < 0.05 (significant). Paired t-test is used.

The patients underwent scleral fixated IOL implantation
and DSEK, concurrently (=Fig. 2). Overlying hyperplastic
and edematous corneal epithelium was debrided to enable
clear visualization of the anterior chamber (=Fig. 2A).
Conjunctival peritomy was done from 3 to 9 o’clock for
180 degrees. Adequate hemostasis was obtained by using
wet field cautery. Two partial thickness scleral tunnels of
size 1.5 mm were created 2 mm from the limbus at 3 and
9 o’clock (=Fig. 2B). Main incision of 5.5 mm was made supe-
riorly at limbus by keratome. In cases with subluxated IOLs,
removal of the IOL was done after appropriate intraocular
maneuvering, via the main incision, followed by adequate
anterior vitrectomy using 23-G vitrectomy probe. To fixate
the SFIOL, 10-0 polypropylene suture with straight nee-
dle was inserted from one tunnel first and taken out from
the main incision with the help of a bent 26-G needle. The
suture was then threaded through the eyelet of the 6-mm
poly methyl methacrylate SFIOL thrice to secure the SFIOL
(=Fig. 2C). Thereafter, the needle was passed through the
main port to come out of the same tunnel with the help
of 26-G needle. The same procedure was then performed on
the other side. The rigid PMMA SFIOL was introduced into
the sulcus with a McPherson forceps after safely securing the
haptic eyelet with 10-0 polypropylene suture at both ends.

a - A2NA e ; By
Fig. 2 [SB10]Steps of the surgical technique (A) epithelium debride-
ment followed by 180-degree conjunctival peritomy (B) Scleral tun-
nel being made. (C) Polypropylene suture inserted into eyelet of
SFIOL haptic (D) Lenticule being inserted through sheet glide (E)
Well adhered lenticule post air tamponade with SFIOL in situ. SFIOL,
scleral fixated intra ocular lens.

The sutures were tied and the knots were buried in scleral
tunnel on both the sides. The donor lenticule dissection was
performed on an artificial anterior chamber before com-
mencing the surgery. The anterior lamellar dissection up to
pre-Descemet level was done. The recipient bed was marked
with an 8-mm trephine following which Descemet mem-
brane scoring was performed using a reverse Sinskey’s hook.
An 8-mm trephine was used to attain the appropriately sized
donor corneal button and the endothelial side was marked.
The lenticule was placed over the sheet glide (~Fig. 2D) with
Healon GV and inserted into the anterior chamber using a
bent 26-G needle (cystitome). The sheet glide was then
removed and air tamponade was done to ensure adherence
of donor lenticule to host stroma (=Fig. 2E). The incision was
closed using 10-0 monofilament nylon sutures. And con-
junctiva reposed back. Postoperatively, they were managed
with tapering doses of topical steroids (prednisolone 1%),
topical antibiotics (moxifloxacin 0.5%), and topical lubrica-
tion (hydroxypropyl methyl cellulose 0.3%). Postoperatively,
strict supine position was observed for the first 24 hours by
the patients. Graft dislocation was seen in two patients on
first postoperative day who were then taken up for rebub-
bling and had successful graft attachment subsequently.

Statistical Analysis

Data analysis was performed by using SPSS (Statistical
Package for social sciences) Version 25:0. Quantitative data
variables have been expressed as mean and standard devia-
tion, qualitative data variables have been expressed by using
frequency and percentage (%). Paired t-test has been used to
compare mean uncorrected visual acuity (LogMar) at pre-
and postoperative follow-ups. Wilcoxon’s sign rank test has
been used to compare the central corneal thickness (CCT) and
corneal clarity grade at pre- and postoperative follow-ups.
The p-value of < 0.05 has been considered as significant
for this study.

Results

This study included 17 patients (17 eyes) and the study
duration was 6 months. The mean age of the 10 males (59%)
and 7 females (41%) was 60.47 years (range: 34-78 years).
Combined DSEK with SFIOL was performed successfully in all
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the eyes. Of these, 6 eyes had aphakic bullous keratopathy
while the remaining 11 eyes had pseudophakic bullous ker-
atopathy with subluxated PCIOL. The mean uncorrected dis-
tance visual acuity significantly improved in all these patients
from preoperative 2.37 (LogMar) to postoperative 0.72
(LogMar). After, 6-month postoperative period, follow-up
patients had well-centered SFIOL in situ, clear cornea (cor-
neal clarity grading 3+ to 4+'%) with DSEK lenticule well
apposed to graft host junction and fundus examination
revealed healthy optic disc and macula (=Fig. 3). The mean
CCT reduced from 778.35 to 530.59 pm after 6 months of
follow-up (=Table 3). The mean endothelial cell density
was 2,942 cells/mm?indonors (range: 2,716-3,214 cells/mm?)
indonors and 1,844 cells/mm?(range: 1,644-2,171 cells/mm?)
inrecipient patients. Endothelial cell loss was 37% at 6-month
follow-up. There were no instances of graft infection, rejec-
tion or incarceration, and SFIOL subluxation or haptic extru-
sion after the follow-up period of 6 months.

Discussion

Bullous keratopathy is characterized by corneal stromal
edema with epithelial or subepithelial bullae due to cell loss
and endothelial decompensation. In more advanced cases,
subepithelial fibrosis, formation of a posterior collagenous
layer or retrocorneal fibrous membrane, and corneal vascu-
larization can occur leading to loss of corneal transparency.
The main etiology is the endothelial cell loss after ophthalmic

Fig. 3 Post-operative slit lamp image of a patient with ASOCT image
of well adhered DSEK lenticule. DSEK, Descemet stripping endothe-
lial keratoplasty.

surgeries such as cataract surgery.'! Cataract affects approxi-
mately 100 million people worldwide, and this complication
can occur in 1 to 2% of cataract surgeries.’>' In the current
scenario, DSEK has largely replaced penetrating keratoplasty
(PK) in the management of endothelial disorders such as
aphakic and pseudophakic bullous keratopathy.' Currently,
bullous keratopathy is among the most common indications
for DSEK and regraft.’>'>1 Complications of DSEK surgery
include graft dislocations, pupillary block, endothelial cell
loss, primary graft failure, all of which can be minimized with
proper patient selection and employment of better surgical
techniques.?®920-24 Surgical management of aphakic bullous
keratopathy or pseudophakic bullous keratopathy involves
replacement of the diseased cornea with additional require-
ment of an IOL placement or exchange procedure.® These two
vital surgical procedures can be done concurrently as a con-
certed approach or as a staged procedure. So the question then
arises as to whether IOL implantation or exchange needs to be
done with DSEK surgery as a separate procedure or whether
the two procedures can be safely combined into a single sit-
ting without the risk of aggravating additional endothelial cell
loss and other complications associated with DSEK alone. The
mean ECD in this study was 2,942 cells/mm? in donors (range:
2,716-3,214 cells/mm?)in donors and 1,844 cells/mm? (range:
1,644-2,171 cells/mm?) in recipient patients. Endothelial cell
loss was 37% at 6-month follow-up which comparable to the
rate of endothelial cell loss associated with routine DSEK
surgery.?'? The few studies available on the subject®°% also
report that endothelial cell loss and complications associated
with DSEK combined with IOL exchange or are comparable
to their incidences with DSEK alone. Hence, the two surger-
ies can be done in a single sitting, reducing the number of
surgeries. Due to absence of capsular bag support in apha-
kic bullous keratopathy, the options are limited and include
ACIOLs, iris claw lenses and trans-SFIOLs.682026-28 In cases
of pseudophakic bullous keratopathy (PBK), the IOL is not
appropriately placed in some cases and may require removal,
replacement, or repositioning. Intraocular lens exchange is
recommended in cases with closed-loop IOLs, semiflexible
ACIOLs, iris-supported IOLs, or unstable IOLs because these
IOLs have been increasingly associated with endothelial com-
promise and poor macular function postoperatively.® As all

Table 3 Mean change in central corneal thickness of the patients on follow up

CcCT Number of CcCT p-Value
patients Minimum Maximum Mean SD Median

Preoperative 17 668 896 778.35 68.03 789

Day 1 17 660 893 778.18 67.29 788 0.868
Day 3 17 634 881 744.24 71.74 740 <0.001
Day 7 17 602 791 698.41 46.96 704 <0.001

1 month 17 580 692 636.35 36.61 634 <0.001
3 months 17 525 614 567.18 30.97 567 <0.001
6 months 17 490 633 530.59 39.26 514 <0.001

Abbreviations: CCT, central corneal thickness; SD, standard deviation.
Note: p-Value < 0.05 (significant). Wilcoxon’s sign rank test is used.
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cases in our series had compromised capsule support, SFIOL
was a viable option.?627:293% Because of its anatomic location,
SFIOLs also have the advantage of not reducing anterior cham-
ber volume or the requirement of intact iris tissue making
them more appropriate for eyes with compromised cornea,
peripheral anterior synechiae, shallow anterior chamber, or
glaucoma.?® ACIOLs are the culprit for the corneal decom-
pensation, can cause significant damage to angle structures
leading to dreaded complication of secondary glaucoma,
postoperative chronic uveitis, and hyphaema,* whereas iris
claw lenses require intact iris, hence cannot be placed in cases
of deficient iris.® Also, they can cause endothelial damage,
although the destruction to angle structures are not seen and
reported. So, the better option in these cases remains SFIOLs
which can be further be either sutured or glue fixated.®?° In
our study, patients underwent implantation of transscer-
ally sutured SFIOL followed by the standard DSEK proce-
dure'1423243234 jp one sitting. Both sutured and sutureless
glue-fixated SFIOLs have been reported to be equally good
as means of IOL implantation or exchange.*>*¢ and sutured
SFIOL was used in this study merely for its cost-effectiveness,
although as compared with sutureless I0OLs, sutured SFIOLs
are preferred for large myopic eye with large limbus to lim-
bus diameter as also for post trauma eyes with significant
corneoscleral and conjunctival scarring at limbus.*> While
SFIOLs are reported to be associated with complications, like
retinal detachments, cystoid macular edema, hypotony, sec-
ondary glaucoma, hyphema, vitreous hemorrhage, and lens
decentration, their incidences has come down considerably
with better surgical and postoperative care techniques being
employed lately.”?%>37-3% The mean uncorrected distance
visual acuity significantly improved in all these patients from
preoperative 2.37 (LogMar) to postoperative 0.72 (LogMar).
After 6 months of postoperative follow-up, patients had
well centered SFIOL in situ, clear cornea with DSEK lenticule
well apposed to graft host junction, and fundus examina-
tion revealing a healthy optic disc and macula. Furthermore,
instances of graft infection or rejection, SFIOL subluxation,
and haptic extrusion were not noted. The excellent graft
survival, in our study of combined DSEK with IOL exchange,
emphasizes that when careful case selection and deliberate
measures to ensure a quiet eye, with no or minimal risk fac-
tors for corneal endothelial decompensation before planning
for surgery, is combined with use of high optical grade corneal
lenticule with good endothelial count, the chances of success
are vastly increased and this extensive procedure need not be
staged into two surgeries to enhance graft viability.

Conclusion

Concurrent DSEK with scleral fixated IOL implantation is a
viable option in patients with aphakic/pseudophakic bul-
lous keratopathy with subluxated IOL and absent or dehis-
cent capsular support does not seem to be associated any
increased incidence of endothelial cell or other complications
as would be found when the two procedures are performed
in a staged manner. This novel surgical merger reduces the
complications of lenticule dislocation into vitreous and
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repeated surgeries. However, a large-scale randomized con-
trol trial should be done to elucidate the long-term effects of
this surgical merger.

Note
Written informed consent was obtained.
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None declared.
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