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Efficacy and safety of ‘dropless
vitrectomy surgery’ and
comparison of outcomes to
standard of care topical therapy

K. V. Chalam* and Harris Ahmed

Department of Ophthalmology, Loma Linda University Medical School, Los Angeles, CA, United States

Objective/Background: To compare the effectiveness of intravitreal injection of
triamcinolone acetonide/moxifloxacin (Tri-Moxi) with the standard eye drop
regimen for controlling postoperative inflammation, intraocular pressure,
infections, macular thickness, and visual acuity (VA) in patients undergoing pars
plana vitrectomy for various retinal disorders.

Subject/Methods: In this retrospective longitudinal study, patients who
underwent vitrectomy using intravitreal Tri-Moxi at the end of surgery (Group
1) were compared with those who received standard topical steroid antibiotics
(Group 2) in terms of intraocular inflammation, intraocular pressure, macular
thickness based on optical coherence tomography, and visual acuity.

Results: In total, 162 consecutive eyes (group 1 [81 eyes]; group 2 [82 eyes]) were
included. VA improved by two lines in both groups at 90 days. In Group 1,
preoperative VA (logMAR) was 0.92 (0.66) compared to 0.92 (0.75) in Group 2
(p = 1), while at 3 months, it was 0.61 (0.3) and 0.57 (0.3), respectively (p = 0.46).
Group 1 showed superior outcomes concerning central foveal thickness. The
average central foveal thickness CFT (um) in group 2 preoperatively was 423 (95)
and 348 (63) at 3 months compared to group 1 526 (109) and 306 (108)
preoperatively and 3 months, respectively (p = 0.042). There was no
statistically significant difference in the rate of elevated intraocular pressure
between the two groups or anterior chamber cell reaction severity, and no
cases of endophthalmitis were observed in either group.

Conclusions: Tri-Moxi is effective after vitrectomy and is not inferior to standard
postoperative topical therapy.
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Introduction

Vitreoretinal surgery is among the most common successful
procedures in the world, with an anatomical success rate of over
90% (1). Advances in technology and techniques such as smaller
gauge ports, self-sealing, and sutureless incisions have made this
procedure safer, with successful outcomes in most cases. One of the
most common concerns after vitrectomy is reducing postoperative
inflammation and preventing microbial proliferation through anti-
inflammatory and antibiotic agents. Macular edema and
postoperative endophthalmitis are caused by inflammation and
microbial invasion, respectively (2), which can lead to suboptimal
anatomic and visual outcomes. Hence, appropriate measures should
be taken to prevent such devastating complications.

Traditionally, topical eye drop therapy has been the mainstay for
controlling inflammation and preventing infection in the
postoperative period. Despite advances in many aspects of
vitreoretinal surgery, the standard of care for eye drop routine has
largely remained unchanged. Recently, the introduction of
intravitreal triamcinolone acetonide/moxifloxacin (Tri-Moxi) has
made cataract surgery a ‘dropless’ surgery option (3). In one study,
subjects who received a transzonular injection of Tri-Moxi-Vanc
showed rates of infection and inflammation similar to those with the
standard prophylactic approach of topical medications (4). Another
prospective study demonstrated similar outcomes for transzonular
injection of Tri-Moxi-Vanc and a single drop compounded topical
regimen and did not find a significant difference in macular thickness
and change in intraocular pressure between the approaches (5).
Bardoloi et al. found that most patients receiving a transzonular
injection of Tri-Moxi had improved visual acuity and normal range
intraocular pressure at 3 months follow-up (6).

As some cataract surgeons have begun moving away from the
routine use of postoperative drops with good results, the clinical
efficacy and approach may similarly succeed in vitreoretinal
surgery. Topical therapy poses many challenges and adverse
effects, including the burden of consistent drop usage, compliance
issues, unpredictable dose delivery, and ocular surface toxicity. In
addition to their expense, many patients lack the visual acuity and/
or dexterity to place eye drops in their eyes reliably (7).

In this study, we compared the postoperative outcomes of intra-
operative intravitreal injection of Tri-Moxi with those of the
standard topical eye drop regimen after vitrectomy surgery. Our
study findings demonstrate that Tri-Moxi injection at the end of
vitrectomy effectively controlled postoperative inflammation,
prevented infection, and was non-inferior to standard eye drop
therapy. The results of our study aimed to optimize postoperative
management after vitreoretinal surgery.

Methods
Study participants
This retrospective longitudinal cohort study was performed at the

Loma Linda University Eye Institute, California, USA. Institutional
Review Board approval was obtained; however, informed consent was
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not obtained, as this was a retrospective study. Electronic medical
records of all patients who underwent vitrectomy by a vitreoretinal
surgeon at the Loma Linda University Eye Institute from August 2019
to March 2021 were reviewed. The study groups included patients
who received pars plana intravitreal injection of triamcinolone
acetonide-moxifloxacin (Tri-Moxi; Imprimis Pharmaceuticals Inc.,
San Diego, CA, USA) (Group 1) and patients who received the
standard steroid-antibiotic (Tobradex; tobramycin/dexamethasone,
Novartis Pharmaceuticals Corporation, East Hanover, New Jersey,
USA) eye drop taper (Group 2). The selection of intraoperative Tri-
Moxi injection versus standard topical eye drop therapy was based on
consecutive sampling. All patients had at least a 3-month
postoperative follow-up period. Each subject underwent a complete
ophthalmologic examination, visual acuity testing using the ETDRS
charts, tonometry, anterior and posterior segment examination, and
optical coherence tomography of the macula (Heidelberg Spectralis,
Germany) at all pre- and postoperative visits. Eligible study subjects
were patients at least 18 years of age, with no preoperative elevation in
intraocular pressure or glaucoma, who had vitreoretinal pathology
necessitating vitrectomy surgery and consistent follow-up at
postoperative day 1, week 6, and day 90 visits.

Procedure

Group 1 received pars plana intravitreal injection of triamcinolone
acetonide-moxifloxacin at the end of the vitrectomy, and Group 2
received the standard steroid-antibiotic (Tobradex) eye drop only. Pars
plana vitrectomy was performed using standard 23-gauge vitrectomy
with a single 10-0 Nylon sutured incision site for the treatment of
epiretinal membrane, vitreous hemorrhage, macular hole,
rhegmatogenous and tractional retinal detachment repair, and
silicone oil removal. Patients in Group 1 underwent pars plana
intravitreal injection of triamcinolone acetonide-moxifloxacin (0.1
mL total of Tri-Moxi, for total drug delivery of 15 mg/mL of
triamcinolone acetonide and 1 mg/mL of moxifloxacin) 4.0 mm
posterior to the limbus in either the superotemporal or
inferotemporal quadrant after completion of the case (Image 1).
Medication was injected using a 30-gauge needle (4 mm length) on a
tuberculin syringe. Group 2 received a steroid antibiotic (Tobradex) eye
drop with instructions to administer one drop every four hours while
awake for the first week with a subsequent taper over the next 5 weeks
(6 weeks total).

Assessment

Outcome assessments were performed via a chart review of the
subjects’ medical records. The operative surgeon served as the
evaluator at the post-operative visits. Demographic and clinical
data were collected at baseline (preoperative) and 1 day, 6 weeks,
and 3 months postoperatively. The assessments included distance
visual acuity, intraocular pressure (IOP), standard anterior and
posterior segment slit lamp examination, and indirect
ophthalmoscopy fundus examination. The anterior chamber cell
inflammation was graded from 0 to 4. IOP elevation was defined as
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an IOP > 24 mmHg. OCT of the macula was performed for all
patients preoperatively and at each postoperative visit.
Postoperative complications were also recorded. (Image 2)

Statistical analysis

Statistical analyses were performed using GraphPad software.
The chi-square test was used to compare categorical variables.
Statistical significance was set at P < 0.05.

Results

Our study included 162 patients (81 in each group). Group 1 was
the study group (Table 1) that received Tri-Moxi intravitreal
injection, whereas Group 2 was the control group that received the
standard eye drop regimen. All patients had complete follow-ups on
days 1, 6, and 90. Efforts were made to minimize confounding by
excluding patients with preoperative elevation in intraocular pressure
or glaucoma and vitreoretinal pathology necessitating vitrectomy
surgery. Patients were selected into groups 1 and 2 based on
consecutive sampling, and systemic disease was not factored in.

The average age (Table 1) was 68.2 for Group 1 and 65.8 for
Group 2 (p = 0.77). Group 1 included 43 females and 39 males,
while Group 2 included 38 males and 42 females (p = 0.82, females
= 0.86). Within Group 1, 39 patients were phakic; in Group 2, 41
were phakic (p = 0.86). 42 patients were pseudophakic in group 1
and 40 in group 2 (p = 0.99). Group 1 included 51 patients with an
epiretinal membrane compared with 46 in Group 2, 11 with a non-
clearing vitreous hemorrhage (secondary to proliferative diabetic

TABLE 1 Demographic Characteristics of Study Population.

Group 1 (81 eyes) Group 2 (81 eyes)

Age (y) 68.2 65.8
Gender

Male 43 39
Female 38 42

Lens Status

Phakic 39 41
Pseudophakic 42 40
Diagnosis

ERM 51 46
NCVH 11 12
MH Repair 9 5
RRD Repair 5 14
SIO Removal 5 4

Group 1 - Control (Standard topical eye drop).

Group 2 — Tri-Moxi (Intravitreal injection).

ERM, Epiretinal Membrane; NCVH, Non-Clearing Vitreous Hemorrhage; RRD,
Rhegmatogenous Retinal Detachment; MH, Macular Hole; SIO, Silicone oil.
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retinopathy, retinal vein occlusion, and sickle cell retinopathy)
compared with 12 in Group 2, 9 with a macular hole vs. 5 in
Group 2, and 5 with silicone oil in the eye compared with 4 in
Group 2 (Figure 1).

There was no statistically significant difference between the
groups for most of the variables of interest, including the rate of
infection, rise in postoperative intraocular pressure, and change in
postoperative visual acuity (Table 2). The lack of statistically
significant difference held across the underlying etiologies as well.
The rate of infection was 0 in both groups. The mean IOP (mmHg)
for Group 1 pre-operatively was 15.8 +/- 2.7 and 15.11 +/- 3.5 at 3
months post-op compared to Group 2, the IOP was 16.59 +/- 5.1
and 15.89 +/- 3.4 pre-operatively and at 3 months post-op,
respectively. These differences were not statistically significant
either preoperatively (p = 0.98) or 3 months postoperatively (p =
0.91). In terms of visual acuity (logMAR) in Group 1, preoperative
visual acuity was 0.92 (0.66) compared to 0.92 (0.75]) in Group 2
(p = 1), while at 3 months, the visual acuity was 0.61 (0.3) and 0.57
(0.3), respectively (p = 0.46) (Figure 2).

Group 1 showed superior outcomes concerning the central
foveal thickness on OCT. The mean average central foveal
thickness (CFT, um) in Group 2 preoperatively was 423 (95) and
348 (63) at 3 months postoperatively compared to 526 (109) and
306 (108) in Group 1 preoperatively and 3 months postoperatively,
respectively. This difference in thickness between the groups at 3
months was statistically significant (p = 0.042) (Figure 2).

The postoperative anterior chamber cell reaction severity was
lower by 35.0% and 35.7% at 1 day and 3 months after PPV in Group
1 compared with Group 2 (P =0.42). The intraocular inflammation
severity was not statistically significantly different (Figure 3) between
the two groups on postoperative day 90 (P = .57).

Discussion

Control of intraocular inflammation, normal postoperative
intraocular pressure, and infection prevention are common goals
of postoperative care after vitreoretinal surgery. To our knowledge,
our study is the first to compare the effect of Tri-moxi intravitreal
injection with standard topical eye drop usage after
vitreoretinal surgery.

These results indicate that Tri-Moxi intravitreal injection is an
effective method for controlling intraocular inflammation after
vitrectomy surgery. Postoperative inflammation decreased quicker
in the Tri-Moxi group than in the standard topical eye drop therapy
group, without a statistically significant difference in intraocular
pressure at all visits between the two groups. Additionally, no
secondary postoperative IOP elevation was observed in either
group. It is possible that no pressure spike was noted in the study
group due to using a 15 mg/ml dosing as opposed to the traditional
40 mg/ml intravitreal triamcinolone dosage. None of the patients
developed postoperative infections. Overall, there was no
statistically significant difference between the two groups outside
of the change in central foveal thickness, which was more favorable
in patients in Group 1. This difference may be due to the long-acting
nature of intravitreal steroids.
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FIGURE 1

[llustration of Trimoxi intravitreal injection into inferior vitreous cavity at the end of pars plana vitrectomy.

The data regarding using an intravitreal ‘dropless’ regimen in
vitreoretinal surgery remains limited. Secondary ocular hypertension
is a commonly recognized complication of intravitreal steroid use. It
is well known that topical steroids can induce an elevation in IOP;
however, drops can easily be discontinued, whereas intravitreal
steroid agents would require vitrectomy to remove the offending
agent. Our study found no difference between the Tri-Moxi and
standard topical eye drop regimen groups regarding elevated
postoperative IOP. None of the patients required IOP-lowering

TABLE 2 Description of primary and secondary outcomes of various
parameters.
Group 1 (81 Group 2 (81 P-
eyes) Value

eyes)

Rate of Infection

(%) 0 0
IOP (mmHg)
Pre-op 158 £2.7 1659 £ 5.1 0.98
Post-op (3 mo) 15.11 + 3.5 15.89 + 34 091
Visual Acuity (logMAR)
Pre-op 0.92 (0.66) 0.92 (0.75)
Post-op (3 mo) 0.61 (0.3) 0.57 (0.3) 0.46
OCT (CFT, um)
Pre-op 423 (95) 526 (109)
Post-op (3 mo) 348 (63) 306 (108)
0.001 0.001 0.042

Group 1 - Control (Standard topical eye drop), Group 2 — Tri-Moxi (Intravitreal injection).
OCT, Optical Coherence Tomography; CFT, Central Foveal Thickness.
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therapy for elevated IOP postoperatively. In a meta-analysis by
Jonas et al., IOP readings >21 mmHg were measured in 41.2% of
patients after intravitreal injection of 20 mg triamcinolone acetonide
(8). However, studies have shown that the injection of low-dose
triamcinolone acetonide up to 3 mg has a lower incidence of IOP
spikes than those seen with postoperative eye drops (9). In line with
our study, Nassiri et al. did not find a difference in IOP between Tri-
Moxi and standard topical therapy groups after cataract surgery (10).
Various topical steroid agents may also cause steroid responses at
varying rates depending on the specific steroid agent used. Although a
significantly higher mean IOP has been observed with topical
dexamethasone use, Laurell et al. reported that no patient exhibited
an increase in IOP of >10 mmHg (11). In another meta-analysis by
Kiddee et al, 32% of individuals developed secondary ocular
hypertension following 4 mg intravitreal triamcinolone use (12).
Other potential concerns regarding the use of an intravitreal
dropless’ regimen in vitreoretinal surgery include compounding
errors, unclear pharmacokinetics of the intravitreal agent,
development of antimicrobial resistance, steroid-induced ocular
hypertension, technical or mechanistic issues associated with
intravitreal injections, and postoperative foggy vision and floaters
(13). There were reports of temporary floaters in our patient
population attributable to Tri-Moxi injection; however, it did not
affect long-term visual outcomes. None of the patients with floaters
had vitreous cells or signs of sterile inflammation. All injections
were performed using the pars plana approach without any
complications. We found that injection of Tri-Moxi via the
inferotemporal quadrant allowed for better visibility of the
macula on postoperative day 1 compared to those who received
the injection via the superotemporal quadrant. We also found the
utility of a 4 mm length 30-gauge needle to be beneficial in allowing
for proper evaluation of the macula and posterior pole on the day
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FIGURE 2

perative day #1

Fundus photograph showing Tri-Moxi deposition in the inferior vitreous cavity on post-operative day #1

after surgery. Although concerns exist regarding the possible risk of
retinal tear or detachment with the addition of intravitreal injection,
we did not observe any such complications in our study.
Intravitreal delivery of antibiotic-steroid combination
medications is an alternative to the standard eye drop regimen for
postoperative care in ocular surgery. Other alternatives include
subconjunctival drug delivery. Atchison et al.’s retrospective
consecutive case series found that a single subconjunctival 4 mg
triamcinolone acetonide injection at the end of vitreoretinal surgery
may represent a reasonable alternative to steroid eye drop taper (14).
Reports in the literature have found that the relative effectiveness of
Tri-Moxi-Vanc injected transzonularly into the vitreous had similar
outcomes compared to the standard prophylactic approach of topical
therapy, including similar rates of infection and inflammation with

greater convenience and no apparent difference in therapeutic effect
(4, 5). Another recent retrospective study by Garcia-O’Farrill et al.
used a subconjunctival injection of cefazolin-dexamethasone and
sub-Tenon’s Kenalog at the time of 25- or 27-gauge vitrectomy
surgery in 89 eyes and found no cases of postoperative
endophthalmitis, also suggesting an alternative to topical eye drops
(15). Compared to the subconjunctival injection of a drug, posterior
segment drug delivery methods through a pars plana approach
directly provide sustained drug transfer to the surgery site.
However, these studies evaluated the outcomes after cataract surgery.

Reports in the literature regarding the incidence of
postoperative infectious endophthalmitis following pars plana
vitrectomy remain low (0.02-0.05%) compared to other
intraocular surgeries (16, 17). The intraoperative use of steroids

Anterior chamber cell grade at various time points

Day 90

Control
Trimoxi

day 42

Time Points

day 1

Preoperative

0 0.5 1

15 2 25 3

Mean anterior chamber cell grade

FIGURE 3
Comparison of Anterior Chamber Inflammation.
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was previously controversial as a potential risk factor for developing
a postoperative infection. In a retrospective multicenter study of
1,886 eyes that underwent triamcinolone-assisted vitrectomy, only
one patient (0.05%) had acute endophthalmitis (18). In our study,
there were no cases of endophthalmitis in either study group;
however, a larger sample size is warranted for a definitive
conclusion regarding the rate of endophthalmitis.

Previous studies have consistently found a significant
correlation between visual acuity and central macular thickness
(18). Postoperative control of intraocular inflammation is vital for
preventing cystoid macular edema (CME) and obtaining good
visual outcomes. The incidence of post-vitrectomy macular edema
ranges from 5-47%; however, it depends, in part, on pre-existing
retinal conditions (19, 20). Prophylactic treatment with CME is
geared towards therapeutic targets against these inflammatory
mediators. Regarding control of post-operative inflammation and
edema, underlying etiology contributes to outcomes. In our study,
however, subgroups did not differ significantly concerning the
postoperative inflammatory course.

Alam et al. showed that the incidence of CME after vitrectomy
and epiretinal membrane peel was 12.8%, while Merad et al. found
the incidence was 28% after rhegmatogenous retinal detachment
repair (21, 22). They also showed that the injection of intravitreal
triamcinolone acetonide resulted in a significant decrease in CME
and improved vision after 1 month. In our study, there was a
statistically significant difference in the central foveal thickness
(CFT) on optical coherence tomography (OCT) 3 months post-
vitrectomy between the triamcinolone acetonide-moxifloxacin
group (CFT 306 pm) and the standard eye drop regimen group
(348 um) (Figures 4, 5). There was a difference in visual acuity at the
3-month postoperative visit between the two groups (VA 20/70 in
group 1 and 20/100 in group 2; however, this difference was not
statistically significant.

10.3389/fopht.2023.1215968

The current study had some limitations. The assessment of
cellular reactions in the anterior chamber helps evaluate the severity
of inflammation postoperatively. Although our grading system was
based on the assessment by one provider, grading of the cells in the
anterior chamber during slit-lamp examination is subjective and
prone to intra-observer variability and measurement error. A laser
flare cell meter may provide a noninvasive in vivo imaging and
quantification tool by objectively measuring scattered light (22). In
addition, we included patients who had undergone vitreoretinal
surgery for all types of retinal disorders. A study stratifying the
postoperative results of Tri-Moxi in specific retinal conditions with
a larger patient population may better control for possible
confounders and is suggested for future analyses. It is also
unknown if patients were actually compliant with their
postoperative eye drop regimen, which could skew the results of
our study. Another limitation is that our current analysis is limited
to data until the postoperative month 3 visit. Longer-term follow-up
data is the focus of another analysis. Lastly, this was a single surgeon
study, and the operative surgeon knew which patients received
intravitreal Tri-Moxi versus standard drop therapy.

The advent of ‘dropless’ surgery is on the rise as a more practical
technique for intra-operative delivery of a combination of an
antibiotic and steroid. This may eventually completely mitigate
the need for postoperative topical medication use. In theory, the
concept behind the use of Tri-Moxi is attractive to both physicians
and patients. Postoperative drops may be toxic to the corneal
epithelium, resulting in ocular surface irritation and blurred
vision. Associated expenses, application techniques, and potential
patient noncompliance with topical drops for many weeks
postoperatively can burden patients and physicians.

In conclusion, intravitreal injection of triamcinolone acetonide-
moxifloxacin during vitreoretinal surgery appears to be non-
inferior to standard topical eye drop therapy in terms of post-

Preoperative OCT scan depicting Epiretinal membrane
with intraretinal edema

FIGURE 4

Preoperative OCT image of an epiretinal membrane associated with severe intraretinal edema.
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Complete removal of Epiretinal membrane
and resolution of retinal edema three
months after trimoxi injection

FIGURE 5

Postoperative OCT image depicting complete removal of epiretinal membrane along with the resolution of retinal edema at three-month follow-up

time point.

operative inflammation control, the rate of secondary ocular
hypertension, improvement in central macular thickness, and
prevention of postoperative infection. Therefore, Tri-Moxi
injections can be considered a favorable substitute for standard
topical therapy, modernizing postoperative care and improving
outcomes and patient satisfaction.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Loma Linda University IRB. Written informed consent
from the participants’ legal guardian/next of kin was not required to
participate in this study in accordance with the national legislation
and the institutional requirements.

References

1. Mohamed YH, Ono K, Kinoshita H, Uematsu M, Tsuiki E, Fujikawa A, et al.
Success rates of vitrectomy in treatment of rhegmatogenous retinal detachment.
] Ophthalmol (2016) 2016:2193518. doi: 10.1155/2016/2193518

2. Rhee MK, Mah FS. Cataract drug delivery systems (Dropless vs. Nondropless
cataract surgery). Int Ophthalmol Clin (2016) 56(3):117-36. doi: 10.1097/
110.0000000000000122

3. Assil KK, Greenwood MD, Gibson A, Vantipalli S, Metzinger JL, Goldstein MH.
Dropless cataract surgery: modernizing perioperative medical therapy to improve
outcomes and patient satisfaction. Curr Opin Ophthalmol (2021) 32:S1-S12.
doi: 10.1097/ICU.0000000000000708

Frontiers in Ophthalmology

Author contributions

KC designed the study, analyzed the data, and wrote the
manuscript. HA collected the data and prepared the figures and
tables. All authors contributed to the article and approved the
submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. Tyson SL, Bailey R, Roman JS, Zhan T, Hark LA, Haller JA. Clinical outcomes
after injection of a compounded pharmaceutical for prophylaxis after cataract surgery:
A large-scale review. Curr Opin Ophthalmol (2017) 28:73-80. doi: 10.1097/
1CU.0000000000000329

5. Fisher BL, Potvin R. Transzonular vitreous injection vs a single drop
compounded topical pharmaceutical regimen after cataract surgery. Clin Ophthalmol
(2016) 10:1297-303. doi: 10.2147/OPTH.S112080

6. Bardoloi N, Sarkar S, Pilania A, Das H. Efficacy and safety of dropless
cataract surgery. Indian ] Ophthalmol (2020) 68(6):1081-5. doi: 10.4103/
ijo.]JO_1186_19

frontiersin.org


https://doi.org/10.1155/2016/2193518
https://doi.org/10.1097/IIO.0000000000000122
https://doi.org/10.1097/IIO.0000000000000122
https://doi.org/10.1097/ICU.0000000000000708
https://doi.org/10.1097/ICU.0000000000000329
https://doi.org/10.1097/ICU.0000000000000329
https://doi.org/10.2147/OPTH.S112080
https://doi.org/10.4103/ijo.IJO_1186_19
https://doi.org/10.4103/ijo.IJO_1186_19
https://doi.org/10.3389/fopht.2023.1215968
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

Chalam and Ahmed

7. Nouraeinejad A. Factors of noncompliance with prescribed eye drops in patients
undergoing cataract surgery. ] Med Access. (2023) 7:27550834231152341. doi: 10.1177/
27550834231152341

8. Jonas JB, Degenring RF, Kreissig I, Akkoyun I, Kamppeter BA. Intraocular
pressure elevation after intravitreal triamcinolone acetonide injection. Ophthalmology
(2005) 112:593-598 29. doi: 10.1016/j.jcrs.2005.07.023

9. Gills JP, Gills P. Effect of intracameral triamcinolone to control inflammation
following cataract surgery. J Cataract Refract Surg (2005) 31:1670-1671. doi: 10.1016/
1jcrs.2018.12.019

10. Nassiri S, Hwang FS, Kim ], LeClair B, Yoon E, Pham M, et al. Comparative
analysis of intravitreal triamcinolone acetonide-moxifloxacin versus standard
perioperative eyedrops in cataract surgery. ] Cataract Refract Surg (2019) 45(6):760—
5. doi: 10.1136/bjo.86.12.1380

11. Laurell CG, Zetterstrom C. Effects of dexamethasone, diclofenac, or placebo on
the inflammatory response after cataract surgery. Br ] Ophthalmol (2002) 86:1380-4.
doi: 10.1016/j.survophthal.2012.08.003

12. Kiddee W, Trope GE, Sheng L, Beltran-Agullo L, Smith M, Strungaru MH, et al.
Intraocular pressure monitoring post intravitreal steroids: a systematic review. Surv
Ophthalmol (2013) 58:291-310. doi: 10.1016/j.aj0.2016.02.001

13. Stringham JD, Flynn HW, Schimel AM, Banta JT. Dropless cataract surgery:
what are the potential downsides? Am ] Ophthalmol (2016) 164:8-10. doi: 10.1177/
2474126419869587

14. Atchison EA, Gilca M, Civantos JM, Pollack JS. Elimination of steroid drops
after vitreoretinal surgery. J VitreoRetinal Diseases. (2019) 3(5):324-7. doi: 10.1177/
2474126419869587

Frontiers in Ophthalmology

08

10.3389/fopht.2023.1215968

15. Garcia-O'Farrill N, Brown GT, Hunter AA. Modified-dropless protocol (nil
intraocular) for Micro-incision Vitrectomy Surgery (MIVS). Invest. Ophthalmol Vis Sci
(2021) 62(8):3655. doi: 10.1016/j.2j0.2004.02.072

16. Sakamoto T, Enaida H, Kubota T, Nakahara M, Yamakiri K, Yamashita T, et al.
Incidence of acute endophthalmitis after triamcinolone-assisted pars plana vitrectomy.
Am ] Ophthalmol (2004) 138(1):137-8. doi: 10.1186/s12886-018-0678-5

17. Lin Z, Feng X, Zheng L, Moonaser N, Shen L, Wu R, et al. Incidence of
endophthalmitis after 23-gauge pars plana vitrectomy. BMC Ophthalmol (2018) 18:16.
doi: 10.1186/512886-018-0678-5

18. Kim J, Rhee KM, Woo SJ], Yu YS, Chung H, Park KH. Long-term temporal
changes of macular thickness and visual outcome after vitrectomy for idiopathic
epiretinal membrane. Am ] Ophthalmol (2010) 150(5):701-709.el. doi: 10.1016/
j.ophtha.2009.02.008

19. Kim §J, Martin DF, Hubbard GBIII, Srivastava SK, Yan J, Bergstrom CS, et al.
Incidence of postvitrectomy macular edema using optical coherence tomography.
Ophthalmology (2009) 116:1531-7. doi: 10.1007/s00417-012-2205-3

20. de Nie KF, Crama N, Tilanus MA, Klevering BJ, Boon CJ. Pars plana vitrectomy
for disturbing primary vitreous floaters: clinical outcome and patient satisfaction. Graefes
Arch Clin Exp Ophthalmol (2013) 251(5):1373-82. doi: 10.1097/IAE.0000000000000892

21. Alam MR, Arcinue CA, Mendoza NB, Freeman WR. Recalcitrant cystoid
macular edema after pars plana vitrectomy. Retina (2016) 36:1244-51. doi: 10.3390/
jem11164914

22. Merad M, Verité F, Baudin F, Ghezala IB, Meillon C, Bron AM, et al. Cystoid
macular edema after rhegmatogenous retinal detachment repair with pars plana vitrectomy:
rate, risk factors, and outcomes. J Clin Med (2022) 11(16):4914. doi: 10.3390/jcm11164914

frontiersin.org


https://doi.org/10.1177/27550834231152341
https://doi.org/10.1177/27550834231152341
https://doi.org/10.1016/j.jcrs.2005.07.023
https://doi.org/10.1016/j.jcrs.2018.12.019
https://doi.org/10.1016/j.jcrs.2018.12.019
https://doi.org/10.1136/bjo.86.12.1380
https://doi.org/10.1016/j.survophthal.2012.08.003
https://doi.org/10.1016/j.ajo.2016.02.001
https://doi.org/10.1177/2474126419869587
https://doi.org/10.1177/2474126419869587
https://doi.org/10.1177/2474126419869587
https://doi.org/10.1177/2474126419869587
https://doi.org/10.1016/j.ajo.2004.02.072
https://doi.org/10.1186/s12886-018-0678-5
https://doi.org/10.1186/s12886-018-0678-5
https://doi.org/10.1016/j.ophtha.2009.02.008
https://doi.org/10.1016/j.ophtha.2009.02.008
https://doi.org/10.1007/s00417-012-2205-3
https://doi.org/10.1097/IAE.0000000000000892
https://doi.org/10.3390/jcm11164914
https://doi.org/10.3390/jcm11164914
https://doi.org/10.3390/jcm11164914
https://doi.org/10.3389/fopht.2023.1215968
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

	Efficacy and safety of ‘dropless vitrectomy surgery’ and comparison of outcomes to standard of care topical therapy
	Introduction
	Methods
	Study participants
	Procedure
	Assessment
	Statistical analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


