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Combined cataract surgery and vitrectomy was performed in 15 cases. There was no statistically significant correlation between 
cataract surgery and CME (Fisher test; p = 0.14).

Results: All 20 eyes had successful closure of macular hole. 6 of 20 eyes (30%) developed cystoid macular oedema (CME) postopera-
tively. Of the eyes with SF6 tamponade, five (50%) had cystoid macular oedema. In the C3F8 group, 1 eye (10%) had cystoid macular 
edema (Chi-square; p-value = 0.025).

Methods: A retrospective study of ten eyes of ten patients undergoing macular hole surgery with SF6 were compared with another 
consecutive group of 10 eyes (10 patients) in whom C3F8 was used. 

Aim: To compare the outcomes of macular hole surgery using sulfur hexafluoride (SF6) gas versus octafluoropropane (C3F8) for idio-
pathic macular hole repair.

Optical coherence tomography documentation of anatomical closure and complications of surgery were recorded.

Conclusion: In macular hole surgery with SF6 gas tamponade there is potentially a higher risk of post-operative CME compared to 
C3F8.

Introduction

Macular hole surgery (MHS) typically involves pars plana vitrectomy, internal limiting membrane (ILM) peeling along with internal gas 
tamponade [1]. A range of gas types and mixtures and various positioning regimens have been reported with good success. A higher suc-
cess rate for IMHs with longer lasting mixtures compared with shorter lasting mixtures of perfluoropropane (C3F8) has also been reported 
[2]. The use of the shorter duration gas, sulfur hexafluoride (SF6) has also been reported with good success [3,4]. Currently, SF6 is used by 
approximately one third of surgeons [5]. Longer lasting gas such as C3F8 offers more extensive tamponade, but impairs vision for longer, 
with significant implications for patients’ everyday activities for as long as 8 weeks. 

Purpose of the Study 

The purpose of this study was to evaluate the occurrence of cystoid macular edema following macular hole surgery using SF6 gas tam-
ponade compared to C3F8 gas tamponade.
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Methods

A retrospective case comparison study was performed. We studied 20 consecutive eyes (19 patients) that were diagnosed with a stage 
2 IMH, between December 2012 and July 2013. Surgery was performed by an expert surgeon RW. Patients with stage II IMHs and no other 
ocular morbidity were included. We excluded patients who had previous IMH surgery and patients who were diagnosed with diabetes. 
The study complied with the Declaration of Helsinki. Institutional ethics approval was obtained.

The visual acuity, intraocular pressure, biomicroscopy of the anterior segment and indirect noncontact biomicroscopy of the fundus 
were conducted preoperatively. The grade and diagnosis of IMHs was confirmed using spectral-domain OCT. Spectral-domain optical 
coherence tomographic scans were taken using the Topcon 3D OCT 2000 (Topcon, Tokyo, Japan). The 3D macula protocol was used for 
all scans, which generate 5 to 6 mm of longitudinal resolution and 20 mm of horizontal resolutions at 18,000 axial scans per second in a 
6 x 6 mm grid (512 x 128 pixel resolution). Macular hole size was measured as the maximum ‘aperture diameter’ of the macular holes as 
previously described [6].

The potential benefits and risks of surgery were explained to the patients and informed consent was obtained from all patients. 

All patients underwent standard 23 gauge three-port pars plana vitrectomy. ILM peeling was performed using Brilliant Blue dye 
(DORC). Exchange of fluid-air was conducted and 30% SF6 or 16% C3F8 gas was injected. Ten eyes were treated with SF6 injection and ten 
with C3F8 injection. 

Patient follow-up was on day 1, 8 weeks, and 32 weeks postoperatively. BCVA, and intraocular pressure were measured and indirect 
non-contact biomicroscopy examination was conducted. We also assessed the macula using OCT at week 8 and 32 after surgery.

To compare the frequency of cystoid macular oedema in the two different groups we used the Chi-square test. The p-value was consid-
ered statistically significant if p ≤ 0.05. Student t test was used to compare BCVA in the different groups.

Snellen VA was converted to logMAR (Minimum Angle of Resolution) scores using methods previously described by Avery., et al [7].

Results

Of the patients who participated in this study ten were female (50%). Mean age was 72.9 (SD ± 7.1) years of age.

The pre-operative, 8 week and 32 week BCVA showed no statistical significance between the SF6 and C3F8 groups (Table 1).

C3F8* SF6† P (t-student)
Mean BCVA‡ SD** Mean BCVA SD

Preopoperative 0.78 0.14 0.78 0.40 0.98
8 weeks Postopoperative 0.81 0.83 0.51 0.17 0.40
32 weeks Postoperative 0.29 0.25 0.27 0.22 0.85

Table 1: Best corrected visual acuity (BCVA) before and after macular hole surgery. 
*: Octafluoropropane; †: Sulfur Hexafluoride; ‡: Best Corrected Visual Acuity; **: Standard Deviation.

There was statistical significance difference between preoperative and 32 weeks postoperative BCVA (p < 0.0001).

The mean preoperative macular holes size was 246.0 μm (SD ± 82.26) in both groups, 303,7 (SD ± 56.61) in the C3F8 group and 196.1 
(SD ± 67.92) respectively. 
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All 20 eyes had successful closure of macular hole at 8 and 32 weeks post op. However, 6 of 20 eyes (30%) developed cystoid macular 
oedema (CME) postoperatively. Of the eyes with SF6 tamponade, five (50%) developed cystoid macular oedema. One eye (10%) had CME 
8 weeks postoperatively which resolved with an intravitreal triamcinolone injection. One eye (10%) developed subretinal fluid (SRF) on 
week 8 which resolved spontaneously at 32 weeks and other the 2 eyes (10%) had persistent SRF 32 weeks postoperatively. Furthermore, 
one eye (5%) had CME 16 weeks after surgery but resolved at 32 weeks (Table 2).

Age Sex Eye Hole size Preop VA PHACO GAS CMO* CMO resolution†

72 F RE 327 6/24 Yes C3F8 2 months 6 months
81 F LE 290 6/60 No C3F8

78 F LE 179 6/48 No C3F8

89 F LE 387 6/38 No C3F8

82 M RE 289 6/30 Yes C3F8

67 F LE 198 6/30 Yes C3F8

74 M LE 327 6/24 Yes C3F8

68 F LE 311 6/36 Yes C3F8

79 M LE 295 6/36 Yes C3F8

78 M RE 319 6/60 Yes C3F8

72 F LE 312 6/30 Yes SF6 2 months 6 months‡

79 M RE 295 6/60 Yes SF6 2 months 4 months
73 M LE 100 6/9 No SF6

69 M LE 205 6/36 Yes SF6 2 months 6 months
76 M RE 235 6/24 Yes SF6

56 F LE 177 6/48 no SF6

69 M LE 120 6/18 Yes SF6 4 months No
72 F LE 200 6/60 Yes SF6

68 F RE 254 6/24 Yes SF6 6 months No
77 M RE 201 6/48 Yes SF6

Table 2: Patients characteristics. 
*: Time of Postsurgical CME Appearance; †: Time of Postsurgical CME Disappearance; ‡: Triamcinolone Intravitreal Injection.

Combined cataract surgery and vitrectomy was performed in 15 cases. Eight patients in the SF6 group and 7 patients in the C3F8 group 
had combined surgery. Among these patients, 5 in the SF6 group and 1 patient in the C3F8 group developed CME. There was no statistically 
significant correlation between cataract surgery and CME (Fisher test; p= 0.14).

In the C3F8 group, 1 eye (10%) had cystoid macular oedema 8 weeks postoperatively, which resolved spontaneously by 16 weeks. There 
was statistically significant difference in the macular oedema incidence between the two groups (Chi-square; p-value = 0.025).

Discussion

Gas tamponade is hypothesised to enhance macular hole closure after removal of tangential force due its surface tension properties 
which excludes vitreous fluid from the subretinal space [8]. Gas tamponade may also promote inner retinal cell migration [9]. ILM peeling 
promotes the rate of macular hole closure [10,11] possibly by removing traction and stimulating gliosis [9].

Although the majority of vitreo-retinal surgeons use C3F8, approximately a third report using SF6 [5]. Others have combined shorter du-
ration of gas with little or no face-down positioning [8,12-21]. Advantages of SF6 include earlier confirmation of closure due to the faster 
resorption of gas compared to C3F8 and C2F6.
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In the current study, we found a statistically significant difference in the development of macular oedema or subretinal fluid between 
the SF6 and C3F8 groups (p = 0.025). 

As in our study, Mulhern., et al. found a better anatomical success with C3F8 compared with SF6 in gas tamponade [22]. Brooks had a 
small subset of SF6 eyes and found a tendency for reduced closure rate with SF6 compared with C3F8 [23]. There was no reported incidence 
of CME in either paper. 

Kim., et al. found no difference between C3F8 or SF6 gas on the macular holes closure rate after primary surgery [24]. Although, in their 
report, the majority of macular holes treated with C3F8 were stage 3 holes whilst those treated with SF6 were stage 2. Therefore, the cases 
are difficult to compare and the true efficacy of the type of gas tamponade difficult to elucidate. 

The presence of fluid within or under the retina following macular hole repair may be due to the incomplete closure of the hole where 
the RPE has not fully reabsorbed the fluid. Over time, some residual swelling resolves spontaneously. 

Another theory for the presence of CME is inflammation. Cystoid macular oedema secondary to inflammation following cataract sur-
gery is a well-known phenomenon [25]. In our study, 15 patients had combined cataract and vitreous surgery potentially increasing the 
risk of postoperative inflammatory induced CME. However, we did not detect any inflammation on biomicroscopy at 8 or 32 weeks associ-
ated with patients who developed CME. There was also no statistically significant correlation between combined cataract and vitrectomy 
surgery and CME (p = 0.14). 

Closure of the macular hole requires the formation of a stable chorio-retinal adhesion between the edges of the neurosensory retina 
and retinal pigment epithelium. The adhesion must include all edges of the macular hole or the cuff of subretinal fluid may reaccumulate 
around the macular hole after the gas bubble has reabsorbed. Variability in the rate, completeness, and strength of chorioretinal adhesion 
may explain why some eyes require the longer duration gas tamponade with C3F8.

Thompson., et al. suggests three possible ways the long-acting gas bubble may work to enhance the success rate of macular hole repair 
[2]. He states that a stable adhesion between the retina and retinal pigment epithelium may require a relatively longer time to form in 
some eyes. The results from our study support this hypothesis.

The limitations of the current study include its retrospective design, the lack of randomisation, and the limited number of cases. How-
ever, the homogeneous nature of the studied patients allows us to conclude that our results are suggestive on differential CME rates be-
tween eyes receiving SF6 gas and eyes receiving C3F8 gas tamponade for repair of stage-2 MH.
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