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TAKE-HOME MESSAGE: While non-speculum and device-assisted VI techniqgues show promise in reducing patient discomfort, the current evidence base is highly heterogeneous and exploratory;
definitive conclusions regarding procedural superiority or safety cannot yet be drawn.

Introduction

 Intravitreal injections (IVIs) are rapidly increasing, with UK projections
suggesting 83,000 injections annually by 2029.

* The eyelid speculum is frequently cited as the most uncomfortable step
of the procedure, which can negatively affect patient adherence and
clinical workflow.

 Aim: To evaluate the safety, tolerability, and efficiency of non-
speculum IVI methods (manual retraction and device-assisted) versus
conventional speculums.

Methods

* Design: Systematic review and meta-analysis comparing non-speculum
techniques (manual and device-assisted) to conventional speculums.
*Total study screened: 265 records

* Included: 11 studies (7 RCTs, 4 observational cohorts) comprising 713
adult patients.

* Qutcomes: Primary outcomes were patient-reported pain (VAS) and
procedure-related safety.

Results (primary Outcomes)

Intervention (vs. Speculum) Patient Pain Reduction (SMD) Safety & Complication Profile (RR)

Figure A; Significant Reduction
(SMD —0.78; p < 0.0005)

Comparable to Speculum
(RR 1.82; p =0.29)

Manual Retraction

Significantly Reduced Hemorrhage
Figure B : Favorable but Non-Significant

(SMD —0.26: p = 0.39)

Device-Assisted
(RR 0.51; p = 0.005) & faster procedure

times

Non-speculum Speculum Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean sD Total Weight IV, Random, 95%CI IV, Random, 95%ClI
Alattas et al., 2016 0.31 0.54 34 1.6 1.5 12 22.5% -143[-2.16,-0.71] —a—
Raevis et al., 2020 0.86 1.02 66 1.56 1.28 33 375% -0.62[-1.05,-0.20] —m—
Chen et al., 2025 1.37 1.58 54 2.34 1.83 52 40.0% -0.56[-0.95, -0.18] —-
Total (Wald-) 154 97 100.0% -0.78 [1.22, -0.34] ’
Test for overall effect: Z = 3.49 (P = 0.0005) 5 1 0 1 2

Non-Speculum Methods Conventional Speculum Methods

Heterogeneity: Tau? (REML®) = 0.09; Chiz = 4.52, df = 2 (P = 0.10); P = 58%

Footnotes
*Cl calculated by Wald-type method.
"Tau? calculated by Restricted Maximum-Likelihood method.

Figure A: Pain outcomes comparing the manual non-speculum technique with the

conventional speculum method.

Device-Assisted Conventional Speculum Std. mean difference Std. mean difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%Cl IV, Random, 95%ClI
Ratnarajan et al., 2012 1.38 1.75 100 2.58 2.5 100 51.1% -0.55[-0.84,-0.27] _

Soh et al., 2020 2.13 2.2 70 2.03 1.73 70 48.9% 0.05[-0.28 , 0.38]

Total (Wald?) 170 170 100.0%  -0.26 [-0.85, 0.33]

Test for overall effect: Z=0.86 (P =0.39) _:1 05 0 O:.5 1

Device-Assisted Free Speculum Conventional Speculum Methods

Heterogeneity: Tau? (REML) = 0.16; Chi2 = 7.40, df = 1 (P = 0.007); P = 86%

Footnotes
°Cl calculated by Wald-type method.
"Tau? calculated by Restricted Maximum-Likelihood method.

Figure B: Pain outcomes comparing the device-assisted non-speculum technique with the
conventional speculum method.

Limitations

* Risk of Bias: Included non-randomised studies carry serious
confounding risks, and subjective pain outcomes lacked blinding.

« Statistical Power: Small pooled sample sizes increase the risk of
Type Il errors and restrict meaningful sensitivity analyses.

* Incomplete Safety Data: Variable, short follow-ups risk the under-
ascertainment of delayed or rare complications (e.g., endophthalmitis,
lens touch).

CLINICAL DECISION FRAMEWORK

First-Time or Anxious Patients: Favor manual lid retraction to
minimize tissue strain, maximize comfort, and reduce procedural
anxiety.

High-Volume Clinics / Repeated IVIs: Consider device-assisted
techniques to standardize the procedure, significantly reduce
hemorrhage, and improve time efficiency.

RCOphth Guideline Adherence: Regardless of the techniqgue chosen,
all methods must strictly adhere to core Royal College of
Ophthalmologists principles: rigorous asepsis, effective eyelid control,
and clear visualization of the injection site.

Conclusion

Caution Is warranted given the exploratory evidence, yet non-speculum
techniques offer a safe, patient-preferred alternative to conventional
methods. Manual retraction consistently minimizes patient discomfort,
while device-assisted methods significantly reduce subconjunctival
hemorrhage and streamline workflows in high-volume clinics.
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