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Allogeneic corneal stromal lamellar keratoplasty in the
treatment of corneal perforation: two case reports and
literature review

ZHANG LiYan, ZHANG MingMei, CHEN Liqun, YI XiangLong
(Department of Ophthalmology, The First Affiliated Hospital of Xinjiang Medical University, Urumgqi 830013, China)

Abstract Corneal stromal lenses are corneal tissues with specific refractive power, created by precisely sculpting an optical lens
within the corneal stromal layer using lasers or microkeratomes. With the ongoing development of corneal refractive
surgery, a large amount of corneal stromal lenses are generated during procedures, drawing increasing attention from
researchers. In China, there exists a severe mismatch between the scarcity of corneal donors and the high demand
for surgical procedures. This has led to a critical shortage of donor corneas in eye banks, while the need for corneal
tissue keeps rising. Corneal perforation, which is the end-stage of various corneal diseases, poses a significant threat
to patients' vision and may even result in enucleation, causing considerable physical and psychological distress. Most
cases of corneal perforation require urgent surgical intervention. For patients with severe conditions or those for whom
conventional treatments are ineffective, corneal transplantation may be the only viable option. Reusing stromal lenses
that were previously discarded to treat corneal ulcers, repair corneal perforations, and assist in managing critical stages
of various corneal diseases has shown promising results. This, to some extent, helps alleviate the clinical shortage of
donor corneas. This article presents two cases of corneal perforation caused by corneal leukoma, both of which were
successfully treated with allogeneic corneal stromal lens transplantation. Both patients achieved stable conditions after
the operation. Additionally, this paper discusses the limitations of corneal stromal lens transplantation. The efficacy of
corneal lens transplantation for perforations caused by infectious or immunological etiologies was not observed in this
study. Therefore, it is essential to accurately diagnose and manage the underlying disease before transplantation and to
minimize the occurrence of complications and rejection reactions.

Keywords corneal stromal lamella; femtosecond laser small incision lenticule extraction (SMILE); corneal disease; corneal

perforation
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Figure 1 Preoperative and postoperative photographic data of the anterior segment of patient 1 with corneal perforation treated by
allocorneal stromal lens transplantation

(A)ARRFT(20234F11H 22 H), FEEEAME; (B)ARHT(20234-12H20H ), PRSI (COARFLIR, SR
FellL, SELRAENL; (D)ARJGE2E, M BEHBEZHNEI; E)RFITA, 76088 4Arsh, TURBREH; (F)ARE21A 5
(GIRJFHAF, ML IR,

(A) Pre-operation(2023-11-22), lesion appearance map; (B) Pre-operation(2023-12-20), central black spot of cornea is protruded iris;
(C) 1 day after surgery, conjunctival mild congestion, suture in place; (D) 2 weeks after surgery, implant transparency gradually increased;
(E) 1 month after surgery, the suture became loose at 7 o 'clock and was removed; (F) 2 months after surgery; (G) Six months after surgery, All
corneal sutures were removed.
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Figure 2 AS-OCT of patient 2 with corneal perforation before and after allograft corneal stromal lens transplantation

(A, B)ARHT; (CORIFIR, SRR —T7 A Rl R i /s e A LB SR E D459 wm, SRR, A8 A XS
P REF, JRBICBUR, MBS (D)2, ZEIRMIRSGE TR 0434 ym, fABOKIZHT TR E)ARJE1A
H, ZEMRAA I BB B SR 330 yms (B)ARJE2 A, ZER A S BB SR E 9263 um; (G)ARJFFAF, ZE MR IR K B
JEFE K255 pm.

(A, B) Preoperative; (C) Postoperative Day 1: Scanning and measurement at the same position as preoperative showed a total thickness of 459
. m for the cornea and lens combined. Corneal edema was present, the graft was well-positioned with no interlamellar fluid, and the corneal
bandage contact lens was in place. (D) Postoperative Week 2: Total thickness of the left eye cornea and lens combined was 434 pm, with gradual
reduction in corneal edema. (E) Postoperative Month 1: Total thickness of the left eye cornea and lens combined was 330 um. (F) Postoperative
Month 2: Total thickness of the left eye cornea and lens combined was 263 pm. (G) Postoperative Six Months: Total thickness of the left eye
cornea and lens combined was 255 pm.
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Figure 3 Pre- and postoperative anterior segment photographic data of the right eye in patient 2 with corneal perforation
(A)F—IKFAANRGL, FEAE ;. B)H— IR TARIGUR, ZEFE5Ti, MK, SERTEN; (OF—RTFARE4KR, M
B s (D) — R FARRIG2E, M X RAF, SRR (B, F)SE IR FARARJE3AH IR AT B A PO R U
@R, SEIETei, MR AEGL, SEZke, MIEnT WAL, Tl BB KA (G, ) ZRFPARESTA,
SEMEFEMALHIRAR , FIRAR R fE0L, AELRIEE, B IR AR A R A TR RIS

(A) Preoperative to First Surgery: Lesion appearance image. (B) Postoperative Day 1 of First Surgery: Conjunctival congestion, corneal edema,
sutures in place. (C) Postoperative Day 4 of First Surgery: Corneal edema reduced. (D) Postoperative Week 2 of First Surgery: Graft well-
positioned, transparency increased. (E, F) Three months postoperative of Second Surgery: Anterior segment and corneal fluorescein staining:
Conjunctival congestion, graft in place, sutures fixed, cornea shows staining, with new vessels visible at the bottom. (G, H) Four months
postoperative of Second Surgery: Conjunctival congestion reduced compared to before, graft in place, sutures fixed, area of new vessel ingrowth
at the bottom reduced compared to before.
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Figure 4 AS-OCT of patient 2 with corneal perforation before and after allograft corneal stromal lens transplantation
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JEREH618 pm, A EA P IRA .

(A) Preoperative; (B) Postoperative Day 1: Scanning and measurement at the same position as preoperative showed a total thickness of
679 um for the right eye cornea and lens combined. Corneal edema was present, the graft was well-positioned with no interlamellar fluid.
(C) Postoperative Day 4: Total thickness of the right eye cornea and lens combined was 661 um, with the corneal bandage contact lens in place.

(D) Postoperative Week 2: Total thickness of the right eye cornea and lens combined was 618 pm, with a reduction in corneal edema.
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