
Background

• ‘Retinal folds’ describe folds in the retina which can be associated with retinal displacement (1,2). Whilst 

peripheral folds are relatively common and usually clinically insignificant, folds at the macula are uncommon, 
but can cause significant visual symptoms. Their incidence has been reported to occur in 3% cases.

• Macular folds are thought to occur due to increased ret inal mobility following detachment and small amounts 
of retained subret inal f luid  in the presence of intraocular tamponading agents that push subretinal fluid 

towards the posterior pole. Retinal tissue is ‘pinched’ between the buoyant tamponade bubble and adjacent 
retina. Subsequent resolution of subretinal fluid then leaves base to base apposition of photoreceptor layers 

(3).  

• Risk factors associated with the development of retinal folds include the use of intraocular gas tamponade, 

recent onset of ret inal detachment,  large circumferential buckles, superior bullous detachments ,  external 
drainage of SRF, incomplete internal drainage of SRF and retinal detachment running through the fovea with 

folds forming at the edge of the original detachment.

• Macular folds have been associated with numerous post-operative symptoms including metamorphopsia, 

aniseikonia, diplopia and central scotoma (4). 

Aim

• To report  two cases of symptomatic retinal fold formation following ret inal detachment repair and their 
outcomes following corrective surgical procedures.

Methods

• We retrospectively analysed two pat ients who developed macular folds following retinal detachment repair at 

Western Eye Hospital 2022-24. This involved review of the electronic pat ient record (Medisoft) for clinical 
notes, operation notes and mult imodal imaging investigations. 

• Patient 1 , a 53-year-old male myope, underwent left  vitrectomy, cryotherapy, SF6 for a macula off 
rhegmatogenous detachment. Post-operatively he reported ‘skewed’ vision and torsional binocular diplopia 

associated an inferotemporal macular fold.  10 weeks later, he underwent induction of a localised retinal 
detachment to mobilise the macula and relieve the fold.  

• Patient 2, a 44-year-old female myope, underwent right vitrectomy, cryotherapy, SF6 for a right macula off 
rhegmatogenous detachment. Post operatively she described aniseikonia, distortion and binocular diplopia 

due to a macular fold. 3 weeks later, she underwent further vitrectomy whereby a localised retinal 

detachment was induced and the fold f lattened with perfluorocarbon liquid.

Results:

• Patient 1: Despite resolution of the retinal fold clinically and on OCT imaging, the pat ient remained 
symptomatic and inferior retinal displacement was noted on FAF. His vision remained counting fingers 

despite subsequent cataract and epiret inal membrane surgery.

• In cases with non-modifiable risk factors (e.g. retinal detachment across the macula, bullous detachment),  
emphasis should be placed on the surgical technique and correct post-operative posturing (5). 

• Surgical technique:
• For buckles, this would include 1) avoidance of large, circumferential buckles, or 

2) avoidance of external drainage of subretinal fluid. 
• For Pars plana vitrectomy, this would include 1) complete internal drainage of 

subretinal fluid and 2)avoidance of submacular displacement of fluid during fluid 

air exchange. 
• Pneumatic Retinopexy: PR carries a reduced risk of retinal fold formation 

compared to PPV as should be considered in suitable cases(6)
• Posturing

• There is no consensus regarding the best method to prevent macular folds. 

• Suggestions include 1) immediate prone position + support the break,  
2)immediate supine + support the break or 3) support  the break alone. 

Treatment

• A variety of management opt ions are reported, from observation to surgical intervention. 

• Observat ional outcomes vary, from spontaneous resolution to severe structural damage and late PVR-related 
re-detachment. 

• Different surgical corrective techniques have been described but no single technique is standardised. 
• Examples include: subretinal BSS, subretinal filtered air (7), use of perfluorocarbon liquid, ERM 

peeling, manual unfolding with silicone tipped cannula under heavy liquid and laser 

photocoagulation to the edge of the fold. 

• Patient 1 underwent induction of localised retinal detachment and posturing lying supine with neck 
hyperextension for 2 days daytime and prone right cheek to pillow at night. This was successful in resolving 

the fold anatomically but inferior retinal displacement persisted and there was no visual improvement. Factors 

which may have contributed to his poor visual outcome are the persistent retinal displacement, increased 
time to surgical correction (10 weeks) and presence of associated ocular comorbidity (epi-retinal membrane).  

• Patient 2 underwent corrective surgery with induction of localised ret inal detachments using balanced salt  

solution, flattening with perfluorocarbaon liquid, laser, SRF drainage through the retinotomies and careful 

fluid-air exchange followed by gas-air exchange and immediate posturing face down daytime and left side at 
night for 5 days. This was successful in terms of anatomical and visual improvement.  Factors which may 

have contributed to the successful outcomes include shorter interval to corrective surgery (3 weeks vs 10 
weeks) and the absence of additional ocular co-morbidities. 

Patient 2: Multimodal UWF, FAF & OCT imaging
Row A: Macular off detachment associated with a supertemporal U shaped retinal tear
Row B:  Retinal displacement with an oblique linear superonasal macular fold. Also seen are a superotemporal cryotherapy scar and 
remaining gas bubble
Row C: Resolution of the macular fold with re-establishment of normal foveal contour. Also seen is a retinotomy scar temporal to the 
macula

A

B

C

Macular Folds after Detachment Surgery: A Tale of Two Outcomes 
Thomas Nash, Christelle Tendo, Korina Theodoraki, Rahila Zakir, Graham Duguid

Western Eye Hospital, Imperial College NHS Trust, London, UK

References:
(1) Shi ragam i C, Shi raga F, Yam aji  H, Fuk uda K , Tak agis hi  M , M orita  M , Kis hik ami  T. Unintentional d isp lacem ent of the retina after s tandar d v i trectom y  for rhegm atogenous  retina l  detac hm ent. O phthalm ology . 2010 J an;117(1):86-92.e1. do i: 

10.1016/j .ophtha.2009.06.025. Epub 2009 N ov 6. PM ID: 19896189.

(2) Del l 'O m o R, M ura M , Lesnik O ber ste in  SY, Bi jl  H, Tan HS . Early  s im ul taneous  fundus  autofluor es c enc e and optica l  c oherenc e tom ography  features after pars  plana v i trectom y  for  pr im ary  rhegm atogenous  retina l  detac hm ent. R etina. 2012 Apr;32(4):719-28. do i: 

10.1097/IAE.0b013e31822c293e. PM ID: 22277926.

(3) Lee E, Wi ll iams on TH, Hy s i P, Shunm ugam M , Dogram aci  M , Wong R, La id law DA. M ac ular d isp lacem ent fo llowing r hegm atogenous r etina l detac hm ent repair. B r J O phthalm ol . 2013 O c t;97( 10):1297-302. do i: 10.1136/b jophthalm ol-2013-303637. Epub 2013 J u l  18. 

PM ID: 23868959.

(4) C as s wel l EJ , Yors ton D, Lee E, Heeren TFC, H ar ris  N, Zv obgo TM , Tarafdar S, Xing W, Bourm paki E, Bunc e C, Keane P , Charteris  DG . Effec t o f Fac e-Dow n P os i tion ing v s  Support -the-Break  Posi tioning After M acula-Inv olv ing Retina l D etac hm ent R epai r: The 

Pos tRD Random iz ed Cl in ica l  Tria l. J AM A O phtha lm ol. 2020 J un 1;138(6):634-642. do i: 10.1001/jamaophthalm ol.2020.0997. PM ID: 32297923; PM CID : PM C7163775.

(5) Heim ann H , Bopp S. R etina l  folds  fol lowing retina l detachm ent surgery . O phthalm ologic a. 2011;226 Suppl 1 :18-26. do i: 10.1159/000328380. Epub 2011 J u l  22. PM ID : 21778776.)

(6) Lee WW, Bansal  A, Sadda SR , Sarraf  D, B er ger A R, Wong DT, Kertes PJ , Kohly RP , Hi ll ier  RJ , Muni  RH. O uter Retinal  Fo lds  after Pars  Plana Vi trec tom y  v s. Pneum atic  Retinopex y for R etina l  Detachm ent Repai r: Pos t hoc  analy s is  from  PIVO T. O phthalm ol  Retina. 

2022 M ar;6(3):234-242. do i: 10.1016/j .oret.2021.09.001. Epub 2021 S ep 11. PM ID: 34520841.

(7) Radec k V, H elb ig H , Prahs P . Subretinale Lufte ingabe z ur Behandlung postoperativer Netz hautfa l ten nach  Ablatio [Subretinal  a ir  in jection for  treatm ent of retinal  fo lds  after  retinal  detac hment s urger y]. O phthalm ologe. 2022 A pr ;119(4):381-387. Germ an. doi: 

10.1007/s 00347-021-01485 -3. Epub 2021 A ug 30. PM ID: 34459964; PM CID : PM C9005404.

Patient 1: Multimodal UWF, FAF & OCT imaging
No imaging was available for the patient pre-operatively.
Post-operative imaging above demonstrates persistent inferior macular displacement but no macular fold following intervention.

Conclusion:

• Macular folds are an uncommon but clinically important complication following 

retinal detachment repair surgery.

• Identification of risk factors for macular folds, precautionary intraoperative 

manipulation and appropriate post-operative posturing can prevent their 
development in most cases. Emphasis should be placed on primary prevention.

 

• Surgical treatment to unfold the retina can achieve anatomical resolution but 

visual outcomes vary. Different surgical techniques have been described but 

further research is required to help to determine optimal techniques.

• Patient 2: The procedure for patient 2 was successful in correcting both the retinal fold and in improving the 
patient’s symptoms with the patient reporting only intermittent ghosting post-operatively. Vision was recorded 

as 6/7.5 with pinhole.

Discussion:

Our cases describe the development of symptomatic macular fold formation after retinal detachment surgery. 
Although correct ive procedures for both cases achieved anatomical resolution of the macular fold, visual 

outcomes dif fered significantly. These cases highlight that retina unfolding procedures carry a variable visual 

prognosis and patients should be consented accordingly.

Prevention:
• The major risk factors for macular fold development are well defined (5). Emphasis should be placed on 

primary prevention of macular folds during retinal detachment surgery. 

• Patient 1 developed a symptomatic macular fold associated with inferior macular displacement. Risk factors 

ident if ied for this patient included macular off status, a large extent of detachment, the use of intraocular gas 
tamponade and incomplete (partial) internal drainage of subretinal fluid. 

• Patient 2 developed a symptomatic macular fold. Risk factors identified for this patient included macular off 
status, recent onset of detachment, superior bullous detachment and the use of intraocular gas tamponade. 
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