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[Abstract] Objective To observe the imaging characteristics of the basement membrane in patients with
recurrent corneal erosion syndrome (RCES) using in wivo confocal microscopy (IVCM), and to compare the
morphological characteristics of their affected eye and contralateral unaffected eye. ~ Methods An observational
case series study was conducted. Thirty-six patients (72 eyes) with RCES were enrolled at Jinan Mingshui Eye
Hospital from March 2023 to January 2024. IVCM was used to investigate the imaging features of the corneal erosion
area of the affected eye and the peripheral basal membrane, as well as the basal membrane of the unaffected eye. This
study adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Jinan
Mingshui Eye Hospital (No. 2023-013). All patients signed the written informed consent.  Results Among the 36
patients with RCES, 24 patients (66.7% ) had a history of trauma and 12 cases (33.3%) had no history of trauma;
30 cases (83.3%) had recurrent corneal erosion in one eye and 6 cases (16.7%) had alternating or simultaneous
recurrent corneal erosion in both eyes, namely 42 affected eyes and 30 unaffected eyes. Through IVCM observation,
the basal membrane of the unaffected eye had similar abnormal structural characteristics to the peripheral basal
membrane of the affected eye, and various abnormal structures of the basement membrane often appeared in
combination. In the 30 contralateral healthy eyes, only 2 eyes showed no abnormal changes, while the remaining 28

eyes showed the same abnormal morphology as the peripheral basal membrane of the affected eye, either alone or in

- 153 -



. 154 - St EG IR B L Ak 2026 4F 2 HES 44 3555 2 ] Chin ] Exp Ophthalmol , February 2026, Vol. 44, No. 2

combination. In the 42 affected eyes, 6 eyes (14.3%) showed uniform hyperreflectivity of basal membrane, 10 eyes
(23.8%) had bleb-like structures, 10 eyes (23.8%) had net structures, 5 eyes (11.9%) had islets of intracellular
accumulation, 8 eyes (19.0% ) had map-like structures, 2 eyes (4.8%) had fingerprint-like changes, and 9 eyes
(21.4%) had no obvious abnormal structures. In the 30 contralateral unaffected eyes, 6 eyes (20.0%) showed
uniform hyperreflectivity of basal membrane, 16 eyes (53.3%) had bleb-like structures, 10 eyes (33.3%) had net
structures, 2 eyes (6.7%) had islets of intracellular accumulation, 5 eyes (16.7%) had map-like structures, 2 eyes
(6.7% ) had oval cystic changes, and 2 eyes (6. 7% ) had no obvious abnormal structures. Additionally, in both the

affected eyes and the contralateral unaffected eyes, some bleb-like structures were found to be connected to the

subbasal nerve fibers.

Conclusions Through IVCM observation, the contralateral unaffected eyes of RCES patients

exhibit similar characteristic microscopic structural changes to those of the affected eyes.
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Figure 1 In vivo confocal microscopy image of epithelial erosion
area of patients with recurrent corneal erosion syndrome (scale bar=
100 pm)

epithelium showed obvious detachment and corneal cells edema  C:

A: Disorder and pleomorphic wing cells B: The corneal

Islets of intracellular accumulation in the basal epithelial cell layer of
patient with visible nerve fibers at the edges D: Obvious gap and round
hyporeflective bubble-like change E: Spiral or irregular hyperreflective

tissue F: Cell infiltration in the middle stroma
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Figure 2 In vivo confocal microscopy images of the peripheral
basal membrane in the area of corneal erosion of patients with
recurrent corneal erosion syndrome (scale bar =100 pm) A-C:
Circular or oval hyporeflective bubble-like change at the level of the basal
D: Oval hyperreflective bubble-like

change associated with nerve fiber plexus E: Reticular structure F:

epithelium and Bowman layer

Tangential section showing reticular structure between intermediate

epithelium and Bowman layer  G: Bright reflective subepithelial cells

extending into Bowman layer ~H: Clear boundaries between different

reflective areas in horizontal area of the plexus under the basement
membrane  I:  Thin hyperreflective parallel lines in the basement

membrane epithelium
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Figure 3 In vivo confocal microscopy images of the basilar
membrane of the contralateral unaffected eye in patients with
recurrent corneal erosion syndrome (scale bar =100 um) A, B:
C: Highly reflective bubble-like

changes at the edges D: Bubble-like change between the intermediate

Hyporeflective bubble-like change

epithelium and Bowman layer E: Reticular structure under the basement

membrane  F: Oval cystic lesion  G: Bright reflective subepithelial

cells extension  H: Obvious sharp boundaries of highly reflective map-
like structure I: Thick epithelial basement membrane extending into the

epithelium in multiple layers

2.2.4 RCES B# XMl {geHR %42 2 )k IVCM W %¢ &
HH,57 % ARBIR BB EIRK B2 d, REY]
o 1 ARRTR A A IR A AN 0 S SE IR R 2 .
IVCM £ 25 & 30 A7 AR g IR 356 IS A7 % 22 1 1 26 2 2
AR B2 A R B A8 (] 4A (4B ) A B BROG Ik
HCAE (1] 4C) 5 70 IR S IS AT DA 52O 09 IR ek A2 4
MR AL (B 4D) o RER e J5 TVCM £k 34T R
G I 28 2T A FfF 0T B30 2% K g e SO0t B IR Bl



B S EG IR B L Ak 2026 4F 2 HES 44 4555 2 ] Chin ] Exp Ophthalmol , February 2026, Vol. 44 No. 2 . 157 -

P AT AR (A 4E 4F) o WPMIIREZE 2 g+, 28
RSO | g S G IR 45 A 2 5 R R I i 22 41 ZE
LiEpEs

B4 15SXERARLEERESGEMERERRREL 2 RiFHFHL
REEMBEKR(RI =100 pm) A B:SE 1A X MR (A
AR ) B BEEAVG S e VAR 2 4 , 948 4 15 4 2 2 2 R T, R I B ORE 1 Sl
SR CHS LUK A O gl AR (A R ) R RN S O A O Y
WAREEM DA LA IR (A AR ) o kb S JA] 28 i AR S Ot 1Y
AR E~Fo50 2 0R e e MR (A IR ) 8 5 v S e 1 1
ARG, TR 53 50 2 27 4 A %

Figure 4 In vivo confocal microscopy images of bilateral basement
membranes of a patient with recurrent corneal erosion syndrome for
two consecutive times (scale bar=100 pm) A, B: First examination
Hyporeflective bubble structure of the basement membrane of the
contralateral healthy eye (right eye) with some bubbles connecting to
nerve fibers and enhanced overall reflection of the basement membrane
C: First examination Hyporeflective and hyperreflective bubble structure
D: First

examination Hyporeflective bubble structure of the basement membrane

of basement membrane of the contralateral healthy eye

of the affected eye (left eye) E - F: Second examination
Hyperreflective bubble structure of the basement membrane of the
contralateral healthy eye (right eye) with some bubbles connecting to

nerve fibers
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