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INTRODUCTION

Cryo-retinopexy is a widely used technique for treating retinal
tears. It works by applying a cryo-probe to the eye surface to
create temperatures as low as –70 °C and form an ice ball
that affects the retina by causing cell-membrane rupture.
Although generally safe, the procedure can occasionally lead
to complications such as cystoid macular oedema or retinal
necrosis from excessive freezing. Scleral rupture is extremely
rare, with no cases reported after retinal tear repair.

OBJECTIVES

• Primary outcomes: Postoperative Best-Corrected Visual
Acuity and macular status

• Secondary outcomes: Complications of repair and
potential risk factors for scleral rupture

• Highlight this likely underreported complication
• Improve the management of this unusual complication
• Allow surgeons to provide improved preoperative patient

counselling in the future

MATERIAL AND METHODS

Retrospective case series reviewed patients from multiple
ophthalmology units in the UK and abroad between 2003 and
2025 (BEACON Project)

Inclusion Criteria:
• Over 18 years old
• Cryo-retinopexy undergone for symptomatic retinal tear(s)
• Surgical repair of the scleral rupture within 3 days of its
occurrence

Exclusion Criteria:
• Scleral rupture occurred intraoperatively during another
ophthalmic procedure (e.g. PPV, scleral buckle,
strabismus surgery, or glaucoma surgery)

• No surgical intervention performed following the scleral
rupture

CASE SERIES

Case 1
A 65-year-old myopic male with ocular hypertension
developed a scleral rupture with intravitreal bleeding after two
cryo applications for a right-eye retinal tear. He underwent
scleral repair, PPV, laser retinopexy, and silicone oil
tamponade. No scleral thinning was seen intraoperatively.
After later phacoemulsification and oil removal, his final vision
was 20/20.

Case 2
A 69-year-old hyperopic male developed a scleral rupture
after three cryo applications for a retinal break. He underwent
immediate scleral repair, 23G PPV, endolaser, and silicone
oil. Due to thin sclera, extra sutures were later required. One
month later, he had cataract surgery, PPV with oil removal,
and ERM peeling. Final BCVA was 20/25 with no further
complications.

CONCLUSIONS

This is the first case series reporting intraoperative scleral
rupture during cryo-retinopexy for symptomatic retinal tear(s).
Myopia may be a contributing factor. Prompt scleral repair,
sometimes with a human tissue graft, combined with
immediate vitrectomy and silicone oil tamponade, can yield
good outcomes. Thorough patient counselling and
informed consent are essential when performing cryo-
retinopexy.
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Table 1. Patient characteristics and operation details
Case 1 2 3 4
Age 65 69 57 55
Sex Male Male Female Female

Laterality Right Left Left Right

PMHx Nil Hypertension, 
Hypothyroidism Nil Nil

POHx Myopia, Ocular 
Hypertension Nil Myopia

Myopia,
Refractive lens 

exchange
Inadequate 

laser retinopexy Yes Yes No Yes

Refraction
(SE) N/A +2.50 -1.75 -2.25

Lens status Phakic Phakic Phakic Pseudophakic
Break location 
(clock hours) 10 1 11 12

Rupture size 
(mm) 5 N/A N/A 6

Cryo machine Keeler MKII Erbe Erbokryo Erbe Erbokryo Keeler MKII
Cryo Probe 

Seen Intraop Yes Yes Yes No

Cryo 
applications 2 3 3 1

Freeze/ thaw 
cycles 1 1 1 1

Primary Surgery
Scleral suture, 25G 
PPV, 1000c Silicone 

oil

Scleral suture, 23G PPV, 
Silicone oil

Scleral suture, PPV, 
Silicone oil

Scleral suture, 
Allogeneic human tissue 
graft with biologic fibrin 

sealant
Time of repair 

(days) 2 0 0 0

Complications Nil Thin sclera – Wound 
Leaking Nil

Retinal incarceration, 
Retinal detachment, 

Vitreous Haemorrhage

Second surgery Phacoemulsification, 
IOL insertion, ROSO Scleral re-suturing Phacoemulsification, 

IOL insertion, ROSO

PPV, Retinectomy, 
Laser Retinopexy, 5000c 

Silicone oil
Time of 2nd 
Surgery (w) 8 0 8 1.5

Third surgery Silicone Oil Washout
Phacoemulsification, IOL 
insertion, ROSO, ERM 

peeling
-

PPV, IOL removal, 
ROSO, PVR peeling, 

laser retinopexy, 2000c 
Silicone oil

Time of 3rd 
surgery (w) N/A 4 - 8.5

Additional 
surgeries - - -

2 more surgeries for RD, 
PVR peeling and 1000c 

Silicone oil
1 surgery for ROSO and 

IOL insertion
Final BCVA 20/20 20/25 20/25 20/200

Follow up (m) 27 18 15 70

Case 3
A 57-year-old mildly myopic female developed a scleral
rupture after the third cryo application. Exploration revealed a
scleral perforation with no other pathology. She underwent
scleral repair and PPV with silicone oil, followed by cataract
surgery and oil removal at 8 weeks. Final BCVA was 20/25.

Case 4
A 55-year-old pseudophakic, previously myopic female
developed a scleral rupture after a single cryo application for
two horseshoe retinal tears with lattice degeneration. Initial
repair involved suturing and an allogeneic tissue graft. She
developed retinal incarceration, localized RD, and PVR,
requiring multiple surgeries including PPV, retinectomy,
silicone oil tamponade, and membrane peeling.
Postoperatively, she had ocular hypertension managed
medically. Final BCVA was 20/200.


