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The “sandwich” procedure for 
paracentral rheumatoid corneal 
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6-year follow-up and literature 
review
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Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease often associated 
with ocular manifestations. In rare cases of RA, paracentral rheumatoid corneal 
perforation may occur. We report the case of a 53-year-old monocular woman 
with a 20-year history of RA who presented to the clinic with a paracentral corneal 
perforation. Slit-lamp examination revealed a 2-mm diameter paracentral perforation 
with an iris plug. The patient was clinically diagnosed with sterile rheumatoid 
corneal perforation. We describe an innovative “sandwich” procedure developed 
for addressing the corneal perforation. Initially, a partial thickness limbal groove 
was created outside the perforation, followed by the formation of a semicircular 
intrastromal pocket extending approximately 2 mm inside the perforation edge. 
A lamellar graft was then fashioned and inserted into the intrastromal pocket. 
Subsequently, the limbal groove was closed, and a conjunctival flap was used to 
cover the perforated area. Upon follow-up, the “sandwich” procedure provided 
sufficient tectonic support for the patient’s only eye, resulting in a stable ocular 
surface. Over a 6-year follow-up period, the postoperative best-corrected visual 
acuity (BCVA) was maintained at 20/50. To the best of our knowledge, this is 
the first report of the “sandwich” procedure for paracentral rheumatoid corneal 
perforation.
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1 Introduction

Rheumatoid arthritis (RA) is a prevalent systemic autoimmune disorder, often associated 
with various ocular manifestations. These include severe dry eye syndrome (aqueous tear 
deficiency), Sjögren’s syndrome, peripheral ulcerative keratitis, scleritis, and corneal melting, 
all of which have been extensively documented (1).

Although paracentral rheumatoid corneal perforation is a rare complication in RA 
patients, it poses significant risks, including severe anatomical distortion of the eye and 
consequent visual impairment (2, 3). In the most severe cases, corneal perforation can lead to 
blindness. Prompt surgical intervention is crucial for managing corneal perforations (4). 
However, the scarcity of fresh corneal tissue presents a significant challenge in treatment (5).

In this report, we present a novel “sandwich” technique for addressing a paracentral 
corneal perforation (2 mm in diameter) in a monocular patient with rheumatoid arthritis. The 
procedure involved creating a semicircular intrastromal pocket and inserting a sandwiched 
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patch into it. The technique was further reinforced with a 
conjunctival flap.

2 Case presentation

A 53-year-old monocular female with a 20-year RA history 
presented to the clinic with a paracentral corneal perforation. Her 
ophthalmic history indicated complaints of pain and a foreign body 
sensation in her left eye, with corneal ulceration developing 1 month 
ago. Despite ongoing treatment with topical 0.5% ofloxacin eyedrops 
administered six times daily, she was referred to the clinic due to a 
sudden vision decrease in her only eye. The best-corrected visual 
acuity (BCVA) was measured at 20/200 in the left eye, with the right 
eye having been enucleated. Slit-lamp examination identified a 2-mm 
diameter inferonasal paracentral perforation with an iris plug and a 
shallow anterior chamber was observed. The clinical diagnosis was 
sterile paracentral rheumatoid corneal perforation.

Subsequently, an intrastromal allograft keratoplasty combined 
with a conjunctival flap, referred to as the “sandwich” procedure, was 
performed on the affected eye the following day.

2.1 Surgical procedure

The “sandwich” procedure is detailedly shown in Figure 1.
Following the careful demarcation of the perforated corneal area 

to ensure a margin of at least 2 mm from the inner edge of the 

perforation in a semicircular configuration. A limbal groove with a 
thickness of 400 mm was created outside the perforation using a 
diamond knife.

Subsequently, a side incision was made with a stab knife. Sodium 
hyaluronate (15 mg/mL) was then injected into the anterior chamber 
to release the pluged iris.

A semicircular intrastromal pocket was fashioned, extending 
approximately 2 mm inside the perforation edge, using a crescent 
knife. A lamellar patch dissection of the donor tissue was performed 
to remove the epithelium, endothelium, and anterior stroma. The 
lamellar graft was shaped into a semicircular form, slightly smaller 
than the intrastromal pocket, and was gently inserted into the pocket. 
The groove was then securely closed with three interrupted 10-0 
monofilament nylon sutures.

In this case, a conjunctival flap was necessary to cover the 
perforation area. This flap, away from the visual axis, was affixed to the 
healthy cornea with five interrupted 10-0 nylon sutures. The suture 
knots were buried.

Finally, the sodium hyaluronate was thoroughly washed out, and 
the side incision was checked for water tightness.

Postoperatively, the patient was prescribed topical 0.5% 
levofloxacin and 1% ciclosporin eyedrops four times daily for 1 month, 
followed by 1% ciclosporin eye drops four times daily for a further 
2 months. The 1% ciclosporin was then gradually tapered to once daily 
over several months. Currently, maintenance therapy with topical 
0.4% hyaluronic acid is being administered.

Follow-up included physical examinations, anterior segment 
optical coherence tomography (OCT), and ultrasound biomicroscopy 

FIGURE 1

The “sandwich” procedure. (a) A paracentral corneal perforation. (b) The demarcation of the perforated corneal area (ensure a margin of at least 2 mm 
from the inner edge of the perforation) in a semicircular configuration. (b) A partial thickness limbal groove (radius approx. 6.0 mm) was made outside 
the perforation. (c) The corneal intrastromal pocket was created using a crescent knife. (d) The lamellar graft (radius approx. 5.5 mm) was cut in a 
semicircular shape. (e) The sandwiched patch (thickness approx. 220–250 μm) was inserted into the designed intrastromal pocket and the groove was 
secured with 10-0 mono-filament nylon sutures. (f) Conjunctival flap covered the perforated area of the cornea.
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(UBM) scans (Figure  2). No intraoperative or postoperative 
complications were observed, and the ocular surface remained stable. 
The postoperative corrected distance visual acuity (CDVA) was 
20/50 in the only eye at 6 months and remained stable over a 6-year 
follow-up period.

3 Discussion

Corneal perforations can result in various degrees of ocular tissue 
damage and visual impairment (2). The predominant cause of corneal 
perforation is microbial infection (3), which is responsible for most 
central corneal perforations. In contrast, peripheral corneal 
perforations are primarily secondary to degeneration, autoimmune 
diseases, and microbial infections. The topical application of certain 
medications, including antibiotics, corticosteroids, and nonsteroidal 
anti-inflammatory drugs (NSAIDs), may initiate or exacerbate corneal 
melting, potentially leading to corneal perforation (6).

This report described the case of paracentral corneal perforation 
in a RA patient. But unknown causes were responsible for the 

perforation without history of ocular infection or trauma in the only 
eye. Aqueous tear deficiency, severe dry eye, keratolysis, and superficial 
corneal ulceration associated with RA may have contributed to the 
corneal perforation (7, 8).

Management of corneal perforation necessitates a tailored 
approach based on the perforation’s status and the patient’s medical 
history. Bandage soft contact lenses, tissue glue (9), medication 
administration (10), amniotic membrane transplantation (AMT) (11), 
descemet stripping automated endothelial keratoplasty (DSAEK) (12), 
and conjunctival flaps (13) are not suitable for the large corneal 
perforations (≥2 mm diameter), which require therapeutic 
keratoplasty (1).

Penetrating keratoplasty (PKP) is a predominant surgical 
intervention for addressing corneal perforation, aimed at preserving 
the structural integrity of the globe and restoring visual function (14). 
However, the scarcity of donor corneas poses a significant challenge 
to the widespread implementation of PKP, particularly in developing 
countries such as China (15).

The shortage of fresh donor tissue has led to the utilization of 
cryopreserved corneas for treating corneal perforation. In emergency 

FIGURE 2

Images of the only eye of an 53-year-old female patient with a paracentral corneal perforation and performed the “sandwich” procedure. (a) 
Preoperative slit-lamp photograph showed a 2-mm diameter inferonasal paracentral perforation and iris plug in the only eye. (b) Anterior segment 
OCT imaging of the eye 6 years after the “sandwich” procedure, displaying lamellar patch (sandwiched patch) remains in position (thickness approx. 
220–250 μm). (c) Slit-lamp photograph of the eye 6 years after surgery, showing the eye maintains a stable ocular surface. (d) UBM imaging of the eye 
6 years after surgery showed the “sandwich” configuration.
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situations, lamellar keratoplasty (LKP) may serve as an effective 
procedure for peripheral corneal perforation (16). In cases of central 
corneal perforation, LKP is considered a temporary measure, with the 
expectation that subsequent transplantation with fresh donor tissue 
will yield superior visual outcomes.

Intralamellar autopatch was used for paracentral corneal 
perforation (17). The procedure was reported to avoid the central 
sutures into the visual axis. However, the larger surgical wound, graft-
host junctional opacification and peripheral suture-induced 
astigmatism hinder substantial visual improvement.

As a lamellar graft, standard DSAEK was performed for corneal 
perforation (12). The technique avoided suture-related complications 
and encroachment of the graft-host junction. However, DSAEK 
remained limited in most cases of corneal perforation for endothelial 
immune rejection, corneal endothelium damage, and scarcity of fresh 
donor corneas.

Although intrastromal LKP has demonstrated potential efficacy 
in treating pellucid marginal degeneration (PMD) (18), its use in 
addressing corneal perforation has not been previously documented.

In this report, we introduce the “sandwich” procedure for managing 
paracentral corneal perforation (2 mm in diameter) using cryopreserved 
donor tissue. Intrastromal LKP provided sufficient tectonic support, 
suggesting its potential utility in treating corneal perforation, 
particularly in patients with severe ocular surface diseases such as RA, 
where therapeutic PKP often yields suboptimal outcomes. Additionally, 
a conjunctival flap was employed to facilitate corneal healing in this case.

The intrastromal lenticule obtained from small-incision lenticule 
extraction (SMILE) procedure was used as a patch graft in LKP to 
address corneal thinning and perforation (19, 20). This approach 
partially mitigates the scarcity of fresh donor corneas. Single-layer 
lenticule is insufficiently thick for use in the “sandwich” technique. 
However, double-layer lenticules may prevent bulging and protrusion 
of the patch graft within the lamellar plane with more complex 
procedure (19).

The procedure effectively preserved the transparency of the visual 
axis and improved visual acuity. This method provides a simple way to 
close sterile paracentral corneal perforations without requiring 
intraocular intervention. For peripheral corneal perforation, 
intrastromal tamponade using a lamellar allograft may be a viable option.

Imaging assessments, including anterior segment optical 
coherence tomography (OCT) and ultrasound biomicroscopy, showed 
that the globe was intact and that the donor graft was providing 
sufficient tectonic support after a 6-year postoperative follow-up.

The “sandwich” technique presents several limitations. Firstly, the 
overlap of the surgical area with the pupil and the thickening of the 
recipient cornea resulted in the irregular astigmatism, potentially 
limited visual improvement. Secondly, the “sandwich” technique may 
not be suitable for addressing central perforations or large paracentral 
perforations exceeding 3 mm in diameter. Thirdly, the conjunctival 
flap increases the risk of corneal vascularization (15), it may facilitate 
corneal healing and offer more advantages than disadvantages for this 
patient with a long history of rheumatoid arthritis.

4 Conclusion

We introduce an innovative “sandwich” technique for the 
management of paracentral corneal perforation utilizing 

cryopreserved donor tissue. This “sandwich” procedure successfully 
provided adequate tectonic support for the patient’s sole functional 
eye, leading to the stabilization of the ocular surface. This case 
indicates the potential applicability of this approach in the treatment 
of corneal perforation, especially in patients with severe ocular surface 
diseases, such as RA, where therapeutic PKP frequently results in 
suboptimal outcomes.
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