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Is gas/air tamponade essential for eyes 
with small peripheral retinal breaks 
without detachment during vitrectomy?
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Abstract 

Background: To investigate the safety of vitrectomy with laser photocoagulation in eyes with small peripheral retinal 
breaks without air or gas tamponade.

Methods: Among patients who underwent vitrectomy for various retinal disorders, those with small peripheral reti‑
nal breaks treated by laser photocoagulation without air or gas tamponade were included in this study. Their medical 
records were assessed retrospectively, and we investigated the characteristics of small peripheral retinal breaks and 
the incidence of postoperative retinal detachment (RD).

Results: Thirty‑one eyes of 31 patients who presented with small peripheral retinal breaks requiring endolaser pho‑
tocoagulation during vitrectomy were included in this analysis. There were two cases of iatrogenic retinal breaks that 
occurred during vitrectomy, while others were preexisting lesions, including retinal tears, atrophic retinal holes, and 
retinal holes with lattice degeneration. There were no cases of RD during the follow‑up period of at least 6 months.

Conclusions: Adequate laser treatment without gas or air tamponade may be sufficient during vitrectomy in cases 
with small peripheral retinal breaks without concurrent RD, along with complete removal of vitreoretinal traction.
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Background
Retinal breaks are a full-thickness opening in the neu-
rosensory retina; a hole usually due to atrophy of the 
retina and often overlaid by an operculum, or a horse-
shoe-shaped, round, or slit-like tear. Retinal break with 
vitreoretinal traction can induce rhegmatogenous reti-
nal detachment (RD) if left untreated. This is why retinal 
surgeons try to relieve any vitreoretinal traction as much 
as possible during vitrectomy to prevent secondary RD. 
In addition to laser treatment and sufficient removal of 
vitreoretinal traction around retinal breaks, air or gas 

tamponades are widely used to treat rhegmatogenous 
RD [1, 2].

Air or gas tamponade can also be applied in cases of 
retinal breaks without concomitant RD to prevent post-
operative RD if noted preoperatively or intraoperatively. 
As retinal breaks are one of the main factors for RD 
development, air or gas tamponade is often preferred by 
many retinal surgeons to secure adequate time to stabi-
lize the laser scar around the retinal break so that post-
operative RD, the most common vision-threatening 
complication after vitrectomy, can be avoided [3]. How-
ever, air or gas tamponade can be associated with poten-
tial complications, including glaucoma, cataract, and 
unexpected migration to the anterior chamber [4]. Fur-
thermore, patients need more time for the recovery of 
vision, as air or gas has to be resolved.
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Theoretically, postoperative RD may be prevented 
without air or gas tamponade if vitreoretinal traction 
is thoroughly released and adequate laser treatment is 
applied around the retinal breaks without concomitant 
RD. Therefore, we investigated the incidence of post-
operative RD in eyes treated with vitrectomy and bal-
anced salt solution (BSS) tamponade in the presence of 
retinal breaks without concomitant RD.

Methods
This study was approved by the Institutional Review Board 
of Ajou University Hospital, Suwon, Korea (IRB No.: AJIRB-
MED-MDB-21-162) and complied with the Declaration 
of Helsinki. Patients who underwent vitrectomy at the 
Ophthalmology Department of Ajou University Hospital 
between January 2018 and September 2020 were included 
in this study. The exclusion criteria were as follows: (1) those 
who underwent vitrectomy due to rhegmatogenous retinal 
detachment; (2) those who received air, gas, or silicone oil 
tamponade at the time of vitrectomy; and (3) those who 
were followed-up for less than 6 months after vitrectomy.

Vitrectomies were performed for various retinal disor-
ders, and simultaneous cataract surgery was performed by 
the operating surgeon. Axial lengths were measured using 
an IOL Master 500 (Carl Zeiss Meditec AG, Jena, Ger-
many). Vitrectomy was performed using the Constellation® 
25G System (Alcon Laboratories, Fort Worth, TX) by one 
of the two retinal specialists (K.L. or Y-R.C.) under the non-
contact wide-angle viewing system (RESIGHT 700®, Carl 
Zeiss Meditec AG, Oberkochen, Germany). Posterior vit-
reous detachment (PVD) was induced near the optic disk 
by aspiration using a vitrectomy cutter or extrusion needle 
if needed. Removal of vitreous body was done at core and 
then at periphery with vitrectomy cutter facilitating scleral 
indentation if necessary, and triamcinolone was injected in 
cases that needed better visualization of vitreous. The vitre-
ous near retinal lesions was thoroughly trimmed. Endola-
ser photocoagulation was performed in peripheral retinal 
lesions, including iatrogenic or preexisting retinal breaks. 
An 8–0 Vicryl suture was placed at the sclerotomy site if 
required when the leakage of BSS was noted.

Demographic factors, such as age and sex and ocular 
findings, including ocular disease, for vitrectomy were 
obtained retrospectively from the medical records. 
Categorical variables are presented as numbers (per-
centages), while numeric variables are presented as 
mean ± standard deviation and/or range.

Results
A total of 593 vitrectomized eyes without gas or air tam-
ponade were initially identified during the study period. 
Among these eyes, 31 eyes of 31 patients presented 

with small peripheral retinal breaks requiring endola-
ser photocoagulation during vitrectomy were finally 
included in this analysis. The mean age of the patients 
was 64.9 ± 9.7 years (range: 48–82 years), with 44% of 
the patients being men. We included nine pseudophakic 
eyes and 22 phakic eyes, and combined vitrectomy and 
cataract surgery were performed in 19 of 22 (86.4%) pha-
kic eyes. PVD was induced in approximately half of the 
included eyes (48.4%, 15 of 31 eyes), while posterior vit-
reous was already detached in remaining 16 eyes. There 
were no cases that fluid-air exchange was needed to dry 
the edge of the retinal breaks. Baseline characteristics and 
preoperative diagnoses of the included eyes are summa-
rized in Table 1 (described in detail in Additional file 1). 
The representative cases are described below.

Case with epiretinal membrane
A 62-years-old man presented with dysmorphopsia in his 
left eye. The patient presented with an epiretinal mem-
brane in his left eye; lattice degeneration with an atrophic 
hole in the superotemporal quadrant was noted preop-
eratively. The patient had undergone a vitrectomy in his 
right eye due to a full-thickness macular hole 3 years 
prior and had dyslipidemia as an underlying systemic 
disease. Vitrectomy, membranectomy, and peeling of the 
internal limiting membrane were performed to remove 
the epiretinal membrane. Endolaser photocoagulation 
was applied around the lattice degeneration, including 
the atrophic hole, and the surgery was completed. The 

Table 1 Demographic and preoperative characteristics of 
patients

Data are expressed as number (percentage) unless stated

SD standard deviation

Characteristic N (%)

Age, years (mean ± SD) 64.9 ± 9.7

Sex, male 14 (45.2%)

Systemic disorders

 Diabetes 7 (22.6%)

 Hypertension 14 (45.2%)

Right eye 13 (44.9%)

Axial length, mm (mean ± SD) 24.0 ± 1.2

Pseudophakic eye 9 (29.0%)

Preoperative diagnosis for vitrectomy

 Epiretinal membrane 17 (54.8%)

 Intraocular lens subluxation/dislocation 5 (16.1%)

 Vitreous hemorrhage 3 (9.7%)

 Dropped crystalline lens fragments 3 (9.7%)

 Lens subluxation/dislocation 1 (3.2%)

 Traumatic intraocular foreign body 1 (3.2%)

 Vitreomacular traction 1 (3.2%)



Page 3 of 5Lee et al. BMC Ophthalmology          (2022) 22:186  

patient did not develop RD after 12 months of follow-up, 
with stable laser scars around the retinal break (Fig. 1).

Case with intraocular lens dislocation
A 49-years-old woman presented with decreased vision 
in her right eye. The patient had previously undergone 
laser-assisted in situ keratomileusis 15 years ago and had 
undergone cataract surgery 5 years ago in both eyes. The 
patient had no systemic disorders and presented with a 
dislocated intraocular lens in her right eye, while lattice 
degeneration with a small retinal hole was noted at the 
inferotemporal periphery. Vitrectomy and exchange of 
intraocular lens with scleral fixation were performed, and 
endolaser photocoagulation was applied around the lat-
tice degeneration, including an atrophic retinal hole. The 
patient did not develop RD for 24 months of follow-up, 
with stable laser scars around the lattice degeneration 
(Fig. 2).

Cases with an iatrogenic retinal break during vitrectomy
Two patients who had prior panretinal photocoagula-
tion due to proliferative diabetic retinopathy devel-
oped iatrogenic retinal breaks during vitrectomy. Both 
patients underwent vitrectomy for persistent vitreous 
hemorrhage. In one case (a 52-years-old man), an iat-
rogenic retinal tear occurred at the inferonasal mid-
peripheral retina during PVD induction, while in the 
other case (a 56-years-old man), a retinal tear devel-
oped at the inferonasal mid-peripheral retina during 
removal of tractional fibrovascular proliferation. In 
both cases, endolaser photocoagulation was applied 
around the iatrogenic retinal break, and the surgery 

was completed. They did not develop RD at 25 and 
14 months of follow-up, respectively.

Except for the cases mentioned above with iatrogenic 
retinal breaks, others had preexisting lesions, includ-
ing retinal tears, retinal holes, and lattice degeneration 
(Table 2). Approximately half of the included eyes (16 of 
31 eyes, 51.6%) presented with peripheral small retinal 

Fig. 1 Preoperative (A) and postoperative after 12 months of vitrectomy (B) fundus photograph in a 62‑years‑old male patient who underwent 
vitrectomy for epiretinal membrane in the left eye. Lattice degeneration with an atrophic hole at 1 o’clock direction (yellow arrows) was noted 
preoperatively. Endolaser photocoagulation was applied for lattice degeneration, including the atrophic hole without gas or air tamponade, and 
the patient developed no retinal detachment for 12 months of follow‑up

Fig. 2 A postoperative fundus photograph was taken 12 months 
after vitrectomy for a dislocated intraocular lens in the right eye of a 
49‑years‑old female patient. A retinal hole with lattice degeneration 
was noted at the inferotemporal quadrant. Similarly, endolaser 
photocoagulation was applied to the peripheral retinal lesion 
without gas or air tamponade, and the patient developed no retinal 
detachment for 24 months of follow‑up
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breaks at the superior retina. One patient had multiple 
peripheral lesions in the superonasal and inferonasal 
quadrants. There were no cases that developed RD dur-
ing the mean follow-up period of 9.6 ± 5.2 months (range: 
6–25 months). There were no cases that had or developed 
proliferative vitreoretinopathy during follow-up, and no 
patient required additional laser treatment.

Discussion
Postoperative RD after vitrectomy is a complication that 
all retinal surgeons should avoid. The incidence of RD 
after vitrectomy is reported to be 1–16% [5], which has 
been reduced with the development of microincision vit-
rectomy surgery (MIVS). Iatrogenic retinal breaks related 
to the sclerotomy sites and vitrectomy itself were less 
noted in MIVS than 20-gauge conventional vitrectomy 
due to the higher cutting rate, slower fluidics, and the use 
of microcannula with the oblique and small size of scle-
rotomy [6–8]. However, studies are reporting no differ-
ences in the incidence rates of iatrogenic retinal breaks 
related to surgically induced PVD according to vitrec-
tomy instruments [9]. In addition to iatrogenic retinal 
breaks, small peripheral retinal breaks without detach-
ment, and other risk factors for postoperative RD, may 
also be found before or during vitrectomy.

Liquefied vitreous, vitreoretinal traction and the pres-
ence of retinal breaks are prerequisites for the develop-
ment of rhegmatogenous RD [10]. Thus, the conventional 
approach to avoid postoperative RD is to relieve vitreo-
retinal traction and create a firm chorioretinal adhesion 
around vitreoretinal adhesive retinal breaks with gas or 
air tamponade. Extensive vitreous trimming near these 
breaks should be combined, as prominent residual ante-
rior vitreous may cause anterior vitreoretinal traction 
and subsequent retinal breaks or RD postoperatively [11]. 
The main function of the gas or air tamponade is not to 

cover the retinal break but to reduce intraocular currents 
and prevent fluid entry through the breaks before chori-
oretinal adhesion is sufficiently strong [10]. Meanwhile, 
subretinal fluid can be removed by active transporta-
tion across retinal pigment epithelium (RPE) and also by 
passive hydrostatic and oncotic forces so that the retina 
remains attached [12, 13].

The laser treatment produces a coagulative effect that 
allows almost immediate adhesion between the neuro-
sensory retina and RPE, and more quickly than cryother-
apy [14]. Laser photocoagulation enhanced the adhesive 
force to 128% of normal levels within 24 h in an in vivo 
study [15]. In this study, laser treatment was applied 
intraoperatively during vitrectomy in every case; no 
cases developed RD postoperatively. Therefore, this study 
may reflect that the appropriate laser treatment and the 
mechanism that creates normal attachment of the ret-
ina to RPE around the margins of retinal break without 
detachment is sufficient to prevent postoperative RD 
theoretically, even in the absence of gas or air tamponade 
when vitreoretinal traction is removed completely.

Although intraocular gas or air usually resolves within 
several weeks, concerns exist for patients with phakic 
eyes due to cataract formation and those with scleral fix-
ated intraocular lens due to possible intraocular lens dis-
placement. Elevated ocular pressure and migration of gas 
or air into the anterior chamber are also possible compli-
cations. Moreover, visual recovery may be delayed until 
the intraocular gas or air is resolved. The clinical impact 
of this study is that BSS with adequate laser treatment is 
sufficient for patients at risk of potential complications 
associated with intraocular gas or air. It should be noted 
that cases with concurrent RD, which were excluded 
from this study, were treated with gas or silicone oil tam-
ponade, implying the importance of these tamponades in 
the presence of RD.

The exact size of retinal breaks that do not require gas 
or air tamponade could not be defined in this study, while 
those within one disc diameter seemed to be safe without 
gas or air tamponade. Based on our study, the following 
cases might be safe to be considered as indications for 
not using tamponade: 1) single small sized retinal breaks 
regardless of the location, 2) adequate laser treatment 
around the lesion, 3) good trimming of the vitreous over 
the lesion and lattice degeneration, 4) well-induced PVD 
beyond the anterior border of the retinal break, and 5) 
removal of posterior hyaloid membrane. On the other 
hand, the cases with multiple holes, retinal tears with ele-
vated edge, and the presence of proliferative vitreoretin-
opathy should be considered to be tamponed with gas, 
air or silicone oil.

This study has several limitations related to its ret-
rospective nature and the small number of included 

Table 2 Type of surgeries and peripheral degenerations

PVD posterior vitreous detachment

Variables N (%)

Type of surgery Vitrectomy only 12 (38.7%)

Combined surgery 19 (61.3%)

PVD induction during vitrectomy 15 (48.4%)

Location of retinal lesions Inferonasal 7 (22.6%)

Inferotemporal 8 (25.8%)

Superonasal 8 (25.8%)

Superotemporal 7 (22.6%)

Multiple quadrants 1 (3.2%)

Types of retinal lesions Iatrogenic break 2 (6.5%)

Retinal tear 11 (35.5%)

Retinal hole 5 (16.1%)

Lattice degeneration 13 (41.9%)
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patients. Further prospective studies may provide further 
evidence for treatment guidelines in vitrectomy with reti-
nal breaks.

Conclusions
In conclusion, thorough vitreous removal and adequate 
laser treatment may be sufficient during vitrectomy in 
cases with small peripheral retinal breaks without con-
current RD. In addition, this may provide clinical evi-
dence to avoid unnecessary tamponade in selective cases 
receiving vitrectomy.
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