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Abstract
Introduction: Complex corneal conditions present surgical challenges and necessitate innovation.
Here, we present two cases where we performed intraocular lens trans-scleral fixation using the
double-needle Yamane technique, followed by penetrating keratoplasty and vitrectomy using a
temporary Landers wide-field keratoprosthesis. Case Presentation: Case 1 involved a 70-year-old
man with an aphakic eye of bullous keratopathy and corneal opacity owing to multiple penetrating
and endothelial keratoplasty, endophthalmitis, and herpetic keratitis. His visual acuity was counting
fingers at 20 cm before surgery. Penetrating keratoplasty with vitrectomy and intraocular lens
scleral fixation was performed using the double-needle Yamane technique, and 10 months
postoperatively, his best-corrected visual acuity improved to 0.6, presenting a clear cornea. Case 2
involved a 62-year-oldmanwho underwent penetrating keratoplasty twice for corneal perforation
and therapeutic penetrating keratoplasty with vitrectomy for traumatic globe rupture, resulting in
the loss of the intraocular lens. The patient exhibited graft failure, and his best-corrected visual
acuity was 0.03. Utilizing a temporary Landers wide-field keratoprosthesis, we performed
penetrating keratoplasty and intraocular lens trans-scleral fixation without complications. His
final best-corrected visual acuity improved to 0.15 with a clear cornea. Conclusions: Trans-scleral
fixation of intraocular lens with penetrating keratoplasty, using temporary Landers wide-field
keratoprosthesis, yielded positive clinical outcomes without serious complications.
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Introduction

The surgical view for intraocular manipulation becomes highly restricted in eyes with
abnormally non-transparent corneas, such as those with corneal leucoma, corneal dys-
trophy, traumatic corneal laceration, bullous keratopathy, and failed corneal graft, ren-
dering ophthalmic surgery technically challenging. Penetrating keratoplasty (PK) is a
surgical procedure involving the complete replacement of the host cornea with a full-
thickness donor corneal graft, following which the transplanted cornea presents trans-
parency [1]. Hence, for patients requiring pars plana vitrectomy (PPV) due to corneal
diseases, a combined approach with penetrating PK proves effective. This combination
allows surgeons to visualize the retina and vitreous, even in cases of severely opaque
corneal eyes, regardless of the corneal condition [2]. Conversely, when PK precedes PPV,
concerns arise regarding potential damage to the corneal endothelium of the transplant
during PPV and some intraocular manipulations. The use of artificial temporary kerato-
prosthesis (TKP) during PPV was first described by Landers et al. [3] in 1981. The Landers
wide-field TKP (Landers TKP), composed of polymethylmethacrylate, has a clear and solid
optical zone. During surgery, the Landers TKP is inserted into a trephined opening in the
cornea, providing a clear, stable view of the intraocular contents. Immediately after vit-
rectomy, the keratoprosthesis is replaced with a corneal graft [4]. Landers TKP is useful in
PPV combined with PK for patients with corneal diseases, such as ocular trauma and poor
fundus translucency [4, 5].

The Yamane double-needle technique for intrascleral fixation of intraocular lens (IOL) is a
surgical approach utilized for patients without a capsular bag; it is widely employed owing to
its simplicity compared to IOL suturing and its favorable long-term prognosis [6]. Although
several reports describe ocular trauma cases where PPV and PK were performed using
Landers TKP, to the best of our knowledge, the present literature reports no surgery reports
with IOL scleral fixation. Herein, we report 2 cases in which Landers TKP was used, and PK
combined with PPV was performed in two aphakic eyes without serious complications.

Case Report

Case 1
A 70-year-old man, having undergone PK twice and Descemet stripping automated

endothelial keratoplasty once for keratoconus followingmultiple graft failures in his right eye,
presented with endophthalmitis. The patient underwent PPV and IOL extraction for an
aphakic eye with bullous keratopathy. During the observation period, he presented with
herpetic keratitis, and strong corneal opacity persisted after the improvement of the keratitis.
Owing to the corneal stromal opacity and corneal edema, the translucency of the anterior
chamber was poor (Fig. 1a, b). Anterior-segment optical coherence tomography revealed
severe edema in the previous corneal graft (Fig. 1c). The central corneal thickness measured
1,092 μm. His best-corrected visual acuity (BCVA) was counting fingers at 20 cm, and in-
traocular pressure was 18.0 mm Hg in the right eye. Corneal endothelial cell density was
below the measurement limit. Preoperatively, Goldman’s Visual Field Test indicated that his
central visual fieldwas preserved, and ultrasonography did not reveal any retinal detachment.
Therefore, we performed IOL scleral fixation simultaneously combinedwith PK using Landers
TKP to minimize graft endothelial damage.

Under general anesthesia, we first punched out the recipient cornea at a diameter of
7 mm after disinfection with marking and sutured the Landers TKP (7.2 mm diameter) using
10-0 Nylon at six points. Next, we created three ports using a 25 G vitrectomy system and
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performed a core vitrectomy. Although poor mydriasis made it difficult to shave the pe-
ripheral vitreous body, we could clearly observe the fundus through the transparent Landers
TKP. A 3-piece IOL (NX-70 S, Santen pharmaceutical) was inserted and fixed using the double-
needle Yamane technique [7]. In short, a 30 G needle was inserted into the eye through the
sclera to draw the haptics of the IOL out of the eye, and the haptics were inserted into the
lumen of the 30 G needle. The other haptics were inserted in the same way, and the bilateral
30 G needles were removed. After adjusting the length of the haptics and position of the IOL,
the end of the haptics was ablated to create a flange, which was implanted into the sclera. We
removed the three 25 G ports and subsequently replaced the Landers TKP with a 7.5 mm
corneal donor graft before suturing with 16 10-0 nylon single sutures. Postoperatively, we
initiated topical medication of 0.1% nepafenac three times daily, along with 0.5% moxi-
floxacin and 0.1% betamethasone six times daily, which was gradually tapered. Additionally,
3% acyclovir ophthalmic ointment once daily was initiated. No general or perioperative
ophthalmological complications occurred.

The transplanted corneal graft became clear after 2 months. At 10 months postopera-
tively, his BCVA improved to 0.6 with a rigid gas-permeable lens. Although corneal edema
temporally appeared near the center of the graft at 2 years and 3 months postoperatively,
edema tended to decrease with increasing dosage of 0.1% betamethasone eye drops from one
to three times daily, which was later reverted to once daily. Graft clarity, anterior chamber
transparency, and epithelial condition were satisfactory 3 years post-surgery (Fig. 1d, e). The
sutures had adequate adhesive strength, kept holding the corneal graft in place, and were not
removed. Corneal endothelial cell density was maintained at 1,005 cells/mm2, and the central
cornea thickness was 609 μm (Fig. 1f).

Fig. 1. Case 1 anterior segment before and after PK and IOL scleral fixation using Landers TKP. a Image of
slit-lampmicroscope before surgery. Bullous keratopathy presenting corneal edema of the transplanted
cornea was observed. b Fluorescent staining image of the anterior segment before surgery. Corneal
edema was confirmed with fluorescent staining. c Image of anterior-segment optical coherence to-
mography before surgery. Corneal edema was noted with a central corneal thickness of 1,092 μm. No
IOLs were used. d Image of slit-lamp microscope after surgery. The transplanted cornea was clear, and
the intraocular condition was clearly confirmed. e Fluorescent staining image of the anterior segment
after surgery. There was no epithelial defect or corneal edema. f Image of anterior-segment optical
coherence tomography after surgery. Corneal edema was not observed. Intraocular fixation was
confirmed. The IOL was visible (arrow). IOL, intraocular lens; PK, penetrating keratoplasty; TKP,
temporary keratoprosthesis.
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Case 2
A 62-year-old man, having undergone PK twice in the left eye for corneal perforation,

experienced traumatic globe rupture with loss of the IOL. Subsequently, we performed
therapeutic PK with anterior vitrectomy using a cryopreserved cornea, but his corneal graft
thickened with subepithelial edema, resulting in graft failure (Fig. 2a). The central corneal
thickness was 834 μm (Fig. 2b). Preoperatively, his BCVA was 0.03, and intraocular pressure
was 7.0 mm Hg. Owing to corneal epithelial opacity, the translucency of the anterior chamber
was poor. Corneal endothelial cell density was below the measurement limit. Goldman’s
Visual Field Test indicated preservation of the central visual field, and ultrasonography
revealed no retinal detachment.

Given the patient’s history of three PK procedures, IOL scleral fixation was simulta-
neously performed with optical PK using Landers TKP to maintain the corneal graft for a
long time. Under general anesthesia, the Landers TKP (7.2 mm diameter) was sutured using
10-0 Nylon after punching off a 7 mmwide recipient cornea (Fig. 2c). We created three ports
using a 25 G vitrectomy system. We clearly observed the periphery of the fundus through
the Landers TKP and could shave the vitreous body precisely following core vitrectomy.
Next, the IOL was fixed intrasclerally using the Yamane technique (Fig. 2d) [7]. A guide
needle was inserted into the eye, and a 3-piece IOL (NX-70 S, Santen pharmaceutical) was
fixed in the open-sky condition after removing the Landers TKP. Finally, the donor corneal
graft was implanted using 10-0 Nylon, and subsequently, the three 25 G ports were re-
moved. Postoperatively, we initiated topical medication of 0.1% bromfenac twice daily,
along with 0.1% betamethasone and 0.3% gatifloxacin six times daily, which was gradually
tapered.

The corneal graft became clear 1-month post-surgery (Fig. 2e) without corneal edema, as
evaluated using anterior-segment optical coherence tomography (Fig. 2f). We did not remove
the suture of the transplanted cornea. His BCVA improved to 0.15 with a rigid gas-permeable
lens. No ophthalmologic complications were observed. Details of the surgical technique for
case 2 are available in the online supplementary video (for all online suppl. material, see
https://doi.org/10.1159/000540287).

Discussion

We demonstrated the feasibility of performing PK, PPV, and IOL intrascleral fixation using
the double-needle Yamane technique in patients with highly opacified corneas, employing the
Landers TKP. This technique reduces potential complication risks by streamlining surgery,
eliminating the need for a two-stage approach and enabling prompt vitreoretinal intervention
[8]. Eyes with abnormal corneas, which make it difficult to observe the retina and vitreous
body of the eye, are sometimes associatedwith lens problems, such as artificial aphakia or IOL
deviation. Several treatment strategies are available to implant an IOL in such eyes, depending
on the cornea’s transparency. If the transparency is sufficient for surgery, then IOL scleral
fixation may be performed first, followed by a two-stage corneal transplantation. If the
corneal opacity is strong, then PK is first performed, after which IOL fixation is scheduled
several months later. However, the issue is that the corneal endothelium of the first trans-
planted cornea would be damaged during secondary IOL fixation. The Landers kerato-
prosthesis, being made of hard polymethylmethacrylate with a central core of polyethylene
glycol, is designed to preserve its integrity from peripheral suturing and allow reusability.
However, the Eckardt TKP is made of optically clear soft silicone with a hydrophilic surface to
provide a wider optical zone and shorter vertical length, compared to the Landers TKP [9].
Additionally, its increased elasticity optimizes peripheral molding and sealing to be irregular
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corneal defects. Eckardt TKP is reportedly effective for IOL intrascleral fixation with PK [10];
however, reports on the outcomes of Landers TKP are lacking. The characteristics of the two
types of keratoprosthesis are summarized in Table 1. Our current case report describes a
single surgery for simultaneous PK and IOL scleral fixation using Landers TKP, which would
help enhance the surgeon’s view.

Fig. 2. Case 2 anterior segment before and after PK and IOL scleral fixation using Landers TKP. a Image of
slit-lamp microscope before surgery. A thickened opaque cornea after therapeutic keratoplasty was
noted. b Image of anterior-segment optical coherence tomography before surgery. Corneal edema was
noted with a central corneal thickness of 834 μm. c Surgeon’s view of the microscope on suturing the
Landers TKP to the cornea after punching out the recipient cornea. d Surgeon’s view of the microscope
on intrascleral fixation of the IOL. e Image of slit-lamp microscope after surgery. f Image of anterior-
segment optical coherence tomography after surgery. No corneal edema was noted, with a central
corneal thickness of 594 μm. The IOL was visible (arrow). IOL, intraocular lens; PK, penetrating
keratoplasty; TKP, temporary keratoprosthesis.
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For aphakic eyes without capsules, scleral fixation of IOL provides visual rehabilitation. IOL
scleral fixation using the double-needle Yamane technique takes significantly less time than IOL
suturing [11]. Therefore, we applied this technique in combination with PK using Landers TKP.
In the first case, IOL scleral fixation was performed under Landers artificial cornea placement,
while in the second case, guide needles were first inserted, followed by removal of the Landers,
and then the IOL was inserted through the trephined corneal hole for scleral fixation under
open-sky conditions. When fixing the IOL in an open-sky setting without the cornea, as seen in
case 2, scleral fixation of IOL requires careful consideration to monitor the perioperative in-
traocular pressure fluctuations and risk of expulsive hemorrhages. IOL fixation using Landers
TKP involves several technical issues compared to procedures without it. The continuous
leakage from the interface between Landers TKP and the host cornea makes vitreous shaving
with ocular indentation technically difficult. We were able to perform this technique in case 2
but faced difficulties in case 1. For case 1, the trocar cannula setting was challenging due to
severe leakage. Moreover, the IOL haptic and 30 G needle were not easy to manipulate owing to
the limited field of view of the IOL through the Landers TKP.

Correction of irregular astigmatism with rigid gas-preamble lenses resulted in corrected
visual acuity up to 0.6 post-surgery in case 1 and 0.15 in case 2. This result was relatively
better than previously reported visual acuity [5]. Combining PPVwith PK procedures requires
multiple complicated manipulations during PPV, such as internal limiting membrane peeling,
vitreous shaving, fluid-air or air-silicone-oil exchange, and the use of perfluorocarbon liquids.
The preoperative retinal condition may affect the BCVA and retinal stability post-surgery, and
the rate of stable retinas ranged from 43% to 92% in the previously reported cases [8, 12].
Our 2 patients’ history of multiple internal ophthalmic surgeries, including corneal trans-
plantation, and the absence of severe fundus diseases, such as retinal detachment or pro-
liferative vitreoretinopathy, may contribute to the good outcome of our study. Additionally,
both corneal grafts remained clear after Landers TKP usage. In a previous report presenting
trauma cases, 37.5% of the patients demonstrated hypotony [5]; however, our study recorded
no cases of intraocular pressure reduction, assuming that ciliary body functionwas preserved.

Temporary keratoplasty can be applied for IOL fixation and other retinal diseases, such as
retinal detachment, in patients with corneal opacity [4]. Eyeswith severe ocular trauma, especially
those that present with corneal injury or blood-stained cornea, are associated with posterior
segment problems; therefore, temporary keratoplasty enables a single combined surgery for eyes
with ocular injuries [13]. The availability of an artificial corneamay allow surgical salvage of vision
in cases that were previously considered difficult to operate on. Collaboration between vitrectomy
and corneal transplant surgeons is required to effectively manage severe ocular injuries.

In conclusion, we demonstrated that the trans-scleral fixation of the IOL with PK can be
performed with good clinical outcomes using Landers TKP without serious complications to
the patient. The CARE Checklist has been completed by the authors for this case report,
attached as online supplementary material.

Table 1. Characteristics of representative keratoprosthesis

Landers wide-field temporary
keratoprosthesis

Eckardt temporary
keratoprosthesis

Components Polymethylmethacrylate Silicone

Diameter 6.2 mm, 7.2 mm, and 8.2 mm 7.0 mm and 8.0 mm

For phakic/aphakic eyes Phakic/aphakic eyes Phakic/aphakic eyes

Multiple use Non-disposable Non-disposable
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