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Purpose: To study the subconjunctival silicone oil (SCSO) parameters associated with dellen 

formation following microincision vitrectomy (MIV).

Patients and methods: This was a case–control study of 20 eyes with SCSO following MIV. 

Ten of them suffered postoperative dellen formation. Dellen occurrence, their sizes, number of 

loci, and distance between SCSO and the limbus were recorded. The outcome after silicone-oil 

removal was evaluated.

Results: The SCSO was at 3.1±1.2 mm from the limbus. All cases with dellen had SCSO 

within 2 mm of the limbus (P0.001). No other factors were found to be associated with dellen 

formation (age, P=0.414; sex, P=0.656; laterality, P=1; indication for pars plana vitrectomy, 

P=0.655; instrument gauge, P=0.211; circumference involved by SCSO, P=0.252). All the 

dellen healed after surgical evacuation of SCSO (P0.001), leaving scars.

Conclusion: Dellen can be associated with MIV secondary to SCSO near the limbus. Resolution 

with scarring occurred following SCSO evacuation. Therefore, SCSO should be evacuated as 

early as possible to avoid long-term peripheral corneal morbidity.
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Introduction
Dellen were first described by Ernst Fuchs in 1911 as saucer-like excavations at the 

corneal margin1 with intact epithelia and no infiltration. They occur next to elevated 

tissue and are caused by localized dryness. Studies have reported dellen formation 

in the corneal periphery due to a limbic elevation of various causes, such as filtering 

bleb2 and after rectus muscle surgery, especially with the limbic approach.1,3 How-

ever, they have been reported following other relatively distant conditions, including 

elevation of the conjunctiva after scleral buckle, and resolved when the conjunctival 

swelling abated.4

Dellen have also been reported after silicone oil (SO) escape from the vitreous 

cavity in an aphakic eye to the subconjunctival space through a Molteno implant.5 SO 

leak from the vitreous cavity to the subconjunctival space has been reported in 2.7% of 

cases after SO injection through pars plana sclerotomies.6 Leakage of subconjunctival 

SO (SCSO) has been reported in 9.7% of cases treated with 23-gauge vitrectomy and 

SO injection, which necessitated second surgery to remove SO from the SC space.7 

Despite its merits, microincision vitrectomy (MIV), carries a greater risk of SCSO,8 

causing conjunctival elevation near the limbus and subsequently leading to corneal 

dellen formation. The aim of the current study was to report and analyze the factors 
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related to SCSO associated with peripheral corneal dellen 

formation following MIV and to study their fate.

Patients and methods
This was a case–control study comprising 20 eyes of 

20 patients suffering SCSO from 759 sutureless MIV cases 

done between August 2014 and July 2015. All surgeries were 

done by the same surgeon at Al Watany Eye Hospital, Cairo, 

Egypt. The inclusion criterion was any patient suffering 

SCSO after MIV by the specified surgeon in the 1-year time 

interval chosen. Exclusion criteria were any preexisting ocular  

surface disorders or failure to complete the follow-up visits. 

The 20 eyes were divided into two subgroups: group A (cases) 

comprised eyes that suffered postoperative dellen (n=10), and 

group B (control) comprised ten eyes that did not experience 

any dellen formation. The study adhered to the tenets of the 

Declaration of Helsinki and was approved by the local ethi-

cal committee (Watany Research and Development Center; 

EC/IRB, registration RHDCRC12161216001A), as it involved 

no interference that deviated from the standard of care in such 

cases. Patients signed a consent allowing the use of their 

anonymous medical data and photos for scientific and research 

purposes. Preoperative evaluation comprised full medical and 

ophthalmic history, and clinical examination of the anterior 

and posterior segments. Indicated investigations according to 

case comprised B-scan ultrasonography, optical coherence 

tomography, and fundus fluorescein angiography.

Three-port pars plana vitrectomies using 23 and 25 G 

systems of the Constellation machine (Alcon, Hünenberg, 

Switzerland) were performed under local anesthesia. Trocars 

were inserted at a 30° angle parallel to the scleral fibers using 

a one-step introduction technique. SO was injected for several 

indications in the study eyes, including rhegmatogenous 

retinal detachment with proliferative vitreoretinopathy and 

proliferative diabetic retinopathy with tractional retinal 

detachment. No sclerotomies were sutured, and no SO escape 

was noted at the end of surgery. Postoperative treatment was 

moxifloxacin 0.3% eyedrops for 2 weeks and prednisolone 

acetate 1% eyedrops four times daily, tapered over 4 weeks. 

Follow-up visits after 2 days, 2 weeks, 1 month, and 3 months 

comprised full ophthalmic history and clinical examination 

of the anterior and posterior segments.

Dellen were diagnosed as relative thinning in the corneal 

periphery, suspected by abnormal reflection and confirmed 

by detection of different thickness with a thin slit-lamp beam 

(Figure 1A). Dellen had no corneal staining by fluorescein 

paper. Patients who developed dellen were prescribed 

lubricants in the form of drops and gels, and frequency of 

topical steroids drops was reduced. No patching was done. 

They were followed up more frequently and scheduled for 

early SCSO removal when no improvement in corneal dellen 

was observed.

All patients underwent SO removal from the vitreous 

cavity with or without phacoemulsification within 

2.5–6 months postoperatively. SCSO was also removed 

intraoperatively at the time of SO removal from the vitreous 

cavity by puncturing the conjunctiva and squeezing it out or 

by SC dissection of SO granuloma if found. Ocular surface 

lubricants were continued, with postoperative treatment fol-

lowing SO removal.

The variables recorded were indication of SO injection, 

vitrectomy gauge used, clinical occurrence of dellen, SCSO 

size, number of SCSO loci, their proximity to the limbus, 

time of SO removal, and the outcome. Data were collected 

and statistical analysis performed using MedCalc Statistics 

12.5.0.0 (MedCalc Software, Ostend, Belgium). The sig-

nificance level was P0.05. Means and standard deviation 

were calculated and unpaired t-tests and Pearson’s χ2 tests 

performed for the corresponding indications. The χ2 test 

requires that the expected frequency of cases in every cell in 

Figure 1 (A) extensive lower dellen adjacent to extensive subconjunctival silicone oil; (B) healing of dellen after silicone-oil removal with residual faint opacity.
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the 2×2 table is at least five. In cases of infrequent parameters 

(such as complications), the alternative Fisher’s exact test 

was used.

Results
Mean age was 54.7±12.7 (23–73) years. There were ten 

(50%) male patients, and eleven (55%) right eyes. MIV was 

done due to diabetic tractional retinal detachment in ten eyes 

(50%) and rhegmatogenous retinal detachment in the others. 

The vitrectomy-machine gauge used was 23 G in 17 eyes 

(85%) and 25 G in the remaining.

Dellen occurred in ten eyes with SCSO, all in the 23 G 

group. No cases of corneal dellen were recorded in cases of 

SCSO associated with 25 G vitrectomy-system surgery. The 

occurrence of dellen was distributed among the different cate-

gories shown in Table 1. The closest margin of SCSO bubbles 

was 3.1±1.2 mm from the limbus. All dellen-formation cases 

occurred when the distance from the limbus was less than 

2 mm. SCSO distribution, locations, and relation to dellen 

formation are shown in Table 2.

All dellen were resistant to medical treatment, but healed 

with scar formation (Figure 1B) following surgical evacu-

ation of SCSO at the time of SO removal from the vitreous 

cavity (P0.001). Therefore, removal was done within 

2.5–6 months following the original surgery, at the surgeon’s 

discretion (Table 3). There was no correlation between the 

timing of SO removal and the resolution of dellen (P=0.22 by 

Pearson’s χ2 for trend [Cochran–Armitage test]). In all cases, 

dellen resolved by corneal scar formation following SCSO 

removal at the time of SO removal from the vitreous cavity. 

No factors other than proximity to the corneal limbus were 

found to be associated with dellen formation in SCSO.

Discussion
MIV was introduced in 2002 by Fujii et al.9 Since that time, 

it has been gaining popularity among retinal surgeons, 

because it allows for more efficient surgery, faster recovery 

time, and better visual outcomes than 20 G vitrectomy.10,11 

The wound construction in MIV with the use of a trocar and 

cannula system causes less disruption of the conjunctiva 

and sclera. The incisions are smaller (0.51 mm for 25 G and 

0.64 mm for 23 G), beveled, self-sealed, and ideally not 

requiring any suturing.12,13 In spite of relatively better wound 

construction, leakage from the sclerotomies is a potential 

complication.14

Zivojnovic popularized the use of SO as a tamponade 

agent with vitrectomy surgery in 1987.15 Since then, it has 

become an established tamponade in treating complex vit-

reoretinal diseases.16 SO as a tamponade is intended to be 

removed after several weeks to months, due to its potential 

anterior- and/or posterior-segment complications.17 One 

of the complications of intraocular SO tamponade is its 

extraocular seepage. Studies have reported escape of SO and 

Table 1 Distribution of dellen occurrences among different 
categories

Distribution Dellen  
formation 
(P-value)

age 52.3±14 (23–66) years 0.414a

sex six males and four females 0.655b

laterality Five right and five left eyes 1c

indication of 
microincision vitrectomy

Four diabetics with 
tractional retinal 
detachment and six with 
rhegmatogenous retinal 
detachment

0.655b

laser done Four underwent panretinal 
photocoagulation and six 
laser barrage

0.655b

instrument gauge all ten cases were  
23-gauge

0.211c

Notes: astudent’s t-test for independent samples; bPearson’s χ2 with Yates continuity 
correction; cFisher’s exact test.

Table 2 Distribution of dellen occurrences according to sub-
conjunctival silicone oil (sCsO) characteristics

Dellen No dellen P-value

Clock hours 0.252
1 1 3
2 3 3
3 6 4

area involved with sCsO 0.174
Upper temporal 3 0
Direct temporal 1 3
Both direct temporal and lower  
temporal

0 1

lower temporal 2 0
Upper nasal 2 4
Direct nasal 2 2

Distance from the limbus 2 mm 2 mm 0.001

Note: P-value calculated by Pearson’s χ2 for trend (Cochran–armitage test).

Table 3 Duration between microincision vitrectomy and silicone 
oil removal

Months Dellen Total

No Yes

2.5 0 1 1
3 5 6 11
4 1 1 2
5 1 1 2
6 3 1 4
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its migration into the eyelid with mechanical blepharoptosis,18 

cerebral migration,19 migration in the SC space (through 

Molteno implant5 or Ahmed glaucoma valve20), and forma-

tion of SC cysts.21 Hyung and Min reported dellen disappear-

ance after removal of SCSO.5

In the current study, we studied 20 eyes with SCSO, 

selected in a series from a large cohort of MIV. Because of 

the relative rarity of SCSO, the decision was taken to limit 

the sample size to the 20 cases collected over a 12-month 

duration. We evaluated the effect of SCSO following MIV 

on peripheral corneal dellen formation. Ten consecutive cases 

with dellen formation associated with SCSO were studied. All 

of them were found to have been done using 23 G MIV with 

SCSO observed within 2 mm of the limbus. Nevertheless, 

there were seven 23 G cases that did not develop dellen, but 

no cases with SCSO within the inner 2 mm escaped this com-

plication. The incidence within the 23 G group may just be a 

coincidence, as it was more commonly used (17 of 20 eyes) 

or because it causes larger sclerotomies, facilitating the egress 

of SO. It could even have been due to bias, as larger-gauge 

MIV may be more common in difficult cases with longer 

surgery, more maneuvers, and less healthy eyes.22

The relation between the proximity of the conjunctival 

elevation and corneal dellen formation seems intuitive. 

Unfortunately, sclerotomies are usually done at only 3–4 mm 

from the limbus. This allows SCSO to form cysts with its 

proximal border close to the limbus; 3.1±1.2 mm in our study. 

The proximal 3 mm of the conjunctiva is characterized by its 

adherence to Tenon’s capsule and sclera.23 This may limit 

the centripetal spread of SO. However, older patients with 

looser conjunctiva and Tenon’s capsule24 are not associated 

with higher dellen incidence. To confirm this, a larger sample 

with more spread in age range is needed. Nevertheless, 

inflammation, which can be associated with the surgery and 

disturbance of ocular surface wetting, can promote matrix 

metalloproteinase-induced conjunctival and Tenon’s capsule 

loosening,24 helping the centripetal spread of SCSO.

Healing with scar formation occurred in all cases follow-

ing SCSO evacuation at the time of SO removal from the vitre-

ous cavity. This was comparable to what Krachmer and Palay 

reported,4 and Hyung and Min found5 resolution of dellen 

happened after resolution of the conjunctival swelling.

To the best of our knowledge, this study is the only one 

to analyze the proximity of the SCSO as a risk factor for 

developing corneal dellen. However, some factors still need 

to be studied, such as the effect of diabetes duration, smoking, 

nutritional factors, postoperative corneal sensation, duration 

of surgery, and need for intraoperative epithelial removal, 

as well as the height of the SCSO bubble, the size of the 

dellen area, and corneal thickness in the dellen area.

In conclusion, SCSO leakage should be avoided by 

ensuring a tight sclerotomy at the end of MIV. Since these 

SCSO-associated dellen formations are resistant to topical 

treatment, an earlier evacuation of SCSO cysts may be 

necessary, even before the SO removal from the vitreous 

cavity, especially if close to the limbus, to avoid long-term 

peripheral corneal morbidity.
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