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Figure 1 Fundus and macular OCT changes of one case in the combined group A: Preoperative, CRT: 470 um; B: 1mo after surgery, CRT:

430 pum; C: 6mo after surgery, CRT: 331 um; D: 12mo after surgery, CRT: 325 um.

Figure 2 Fundus and macular OCT changes of one case in the MIV only group A: Preoperative, CRT: 112 pm; B: 1mo after surgery, CRT:

432 pum; C: 6mo after surgery, CRT: 345 pm; D: 12mo after surgery, CRT: 285 pm.

Table 3 Comparison of CRT between the two groups before and

after surgery mean+SD, um
Time MIV only group Combined group t P
Preop. 451.94+118.88  464.36+111.53  -0.618 0.538
Postop. 1mo 397.65+£106.18"  388.88+108.68"  0.469 0.640
Postop. 3mo 338.75+85.22" 297.28+76.14" 2.294 0.004
Postop. 6mo 304.69+61.43" 274.56+50.76" 3.061 0.003
Postop. 12mo ~ 290.29+52.93" 255.07+44.3% 4.130 0.000

MIV: Minimally invasive vitrectomy; CRT: Central retinal thickness.

*P<0.05 compared with preoperative.

Table 4 Comparison of TMV between the two groups before and

after surgery mean+SD, mm’
Time MIV only group Combined group t P
Preop. 12.20+2.09 12.18+2.33 0.056 0.955
Postop. 1mo 11.74+1.93 11.69+2.18" 0.154 0.878
Postop. 3mo 11.1441.66° 11.0842.11° 0.177 0.860
Postop. 6mo 11.03+1.56" 11.00+£1.72° 0.114 0.909
Postop. 12mo 10.99+1.53° 10.92+1.46" 0.289 0.773

MIV: Minimally invasive vitrectomy; TMV: Total macular volume.

*P<0.05 compared with preoperative.

Macular Edema Severity Changes At 12mo, the CRTs of
13 eyes were less than 250 pum after surgery in the MIV only
group, which was significantly more than before surgery
($=10.757, P=0.029). Nearly half of the eye CRTs were less
than 250 um after surgery in the combined group, which was
significantly more than before surgery ( $=7.226, P=0.027).
There was no significant difference in the proportion of CRT
between the two groups before surgery ( $=1.932, P=0.381). In
terms of the proportion of CRT at 12mo, the combined group
was significantly better than the MIV only group ( $=16.170,
P=0.000; Table 5).

Correlation Analysis Between Visual Acuity and Observed
Indexes The related factors of BCVA after ILM peeling were
analyzed, including patient age, course of diabetes, BCVA,
degree of ME, CRT, and TMV before surgery, and CRT, and
TMYV at 12mo after surgery.

The results showed a moderate positive correlation between
preoperative CRT and postoperative degree of edema with
postoperative BCVA (7=0.430, 0.485, respectively; P<0.05).
The positive correlation between preoperative degree of

1761



Internal limiting membrane peeling for DME

edema and postoperative CRT with postoperative BCVA
was relatively weak (7=0.279, 0.313, respectively; P<0.05).
The thicker the preoperative and postoperative CRT, were
associated with worse postoperative visual recovery (Table 6).
Postoperative Complications and Adverse Reactions
During the follow-up period, there were no significant
differences in the incidence of macular membrane, ME
recurrence, transient IOP increase, vitreous rebleeding, or
tractional retinal detachment (TRD) after surgery between
the two groups (all P>0.05). There were no other serious
complications or adverse reactions, such as retinal tear or
endophthalmitis in either group (Table 7).

Postoperative Complications Management All eyes with
ME after surgery were treated with membrane peeling via
silicone oil extraction. In the next few years, the fundus was
more stable. Patients with higher IOP were given ocular
hypotensive agents after surgery, and those who still had
higher IOP were given an anterior chamber puncture. None of
the patients underwent glaucoma surgery because of higher
IOP. Patients with vitreous rebleeding of the eyes, due to
less bleeding, were advised to rest, and were given Yunnan
Baiyao orally to promote the complete absorption of blood
accumulation.

DISCUSSION

Significance of Vitrectomy Combined with ILM Peeling in
the Treatment of DME Lewis et al” first proposed in 1992
that the use of vitrectomy for the treatment of ME is effective.
The proposed mechanism is that surgery relieves retraction of
the posterior vitreous cortex (PVC) on the macula, promotes
fluid flow, reduces the blood flow rates of both the choroidal
and retinal vessels, increases oxygenation on the inner retinal
surface, and reduces the VEGF concentration in the vitreous
cavity!"”. Previous studies!® have shown that the PVC
remains on the surface of the inner boundary membrane in
the macular region, whether the posterior vitreous detachment
(PVD) existed before surgery or was induced by vitrectomy.
Vitrectomy combined with ILM peeling to treat DME not
only completely removes the inducing factors of mechanical
traction in the retinal macular, but also reduces the production
of vasoactive factors associated with DME and inhibits the
proliferation of retinal cells and ME recurrence!”. Other
scholars have found that abnormal thickening of the ILM can
hinder the diffusion of various cytokines, while ILM peeling
can avoid further blood-retinal barrier (BRB) destruction
caused by local accumulation of VEGF in the retina"¥. Bonnin
et al' suggested that exfoliation of the ILM is beneficial to the
osmotic effect of water-soluble oxygen in the vitreous cavity in
the retina, thus improving retinal edema in the macular region.
Effect of ILM Peeling on DME

Best-corrected visual acuity The results of this study showed
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Table 5 ME level changes before and at final follow-up eyes (%)
CRT MIV only group Combined group
Preoperative Postoperative Preoperative  Postoperative
>350 um 53(77.9) 9(13.2) 52 (81.2) 1(1.6)
250-350 um 13 (19.1) 46 (67.6) 12 (18.8) 32 (50)
<250 pm 2(2.9) 13 (19.1) 0 31 (48.4)

MIV: Minimally invasive vitrectomy; CRT: Central retinal thickness.

Table 6 Analysis of prognostic factors of visual acuity

Spearman correlation

Observed indexes coefficient (1) P

Age (y) 0.189 0.136
Course of diabetes (y) -0.094 0.459
Preoperative BCVA 0.084 0.510
Preoperative CRT 0.430 0.000
Preoperative TMV 0.196 0.120
Preoperative degree of edema 0.279 0.025
Postoperative CRT 0.313 0.012
Postoperative TMV -0.029 0.820
Postoperative degree of edema 0.485 0.000

BCVA: Best-corrected visual acuity; CRT: Central retinal thickness;
TMYV: Total macular volume. Linear correlation analysis with

postoperative BCVA by Spearman correlation analysis.

that BCVA at each time point after surgery in the MIV only
group and the combined group was significantly higher than
before surgery, and that the improvement was most apparent at
6mo after the operation. MIV with or without ILM peeling has
a benefit in improving the visual acuity of patients with severe
PDR and ME, which is consistent with previous literature

rep orts'"”

. We believe that peeling the ILM completely relieves
vitreoretinal traction, reduces vasoactive factor sources, such
as VEGF, and removes the residual PVC, effectively inhibiting
macular membrane growth and ME recurrence. Nevertheless,

%) believe that, after a follow-up of 12mo,

some scholars
combined surgery does not show superiority in improving
visual function. This may be because the BCVA of DME
patients is ultimately affected by factors such as a prolonged
course of the disease, postoperative medication, systemic
condition control, cataract progression, or small sample size. In
this study, the number of cases was moderate and patients were
followed up for two to three years. Patients were educated
to control and maintain blood glucose levels. All patients
underwent cataract surgery. Therefore, the conclusion of this
study is more accurate than conclusions of some previous
studies.

Central Retinal Thickness and Total Macular Volume
In this study, the average CRT and TMV of the affected
eyes at each time point after surgery in the two groups were
decreased to varying degrees compared with before surgery.
The decrease in CRT was most obvious at 1 and 3mo after the
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Table 7 Comparison of postoperative complications between the two groups at final follow-up eyes (%)
Group Macular membrane ~ Recurrent ME Transient IOP increase Vitreous rebleeding TRD
MIV only group 6 (8.82) 4 (5.88) 9 (13.24) 2(2.94) 2(2.94)
Combined group 0 0 6(9.38) 4(6.25) 0

MIV: Minimally invasive vitrectomy; IOP: Intraocular pressure; ME: Macular edema; TRD: Tractional retinal detachment.

operation, and then it decreased gradually, and the changing
trend was consistent with the BCVA after surgery. We believe
that the restoration of vision depends on the restoration of the
anatomical structure. When comparing the average CRT at
different times after surgery in the two groups, it was found
that the CRT of the combined group was significantly lower
than that of the MIV only group at all timepoints except
at Imo after surgery. We believe that combined surgery is
more effective in alleviating ME. The lack of a significant
difference in CRT at 1mo after surgery may be due to the early
postoperative inflammatory response caused by mechanical
stimulation of the retina which was caused by exfoliation of
the ILM, resulting in a transient aggravation of the swelling of

2021 However, this does not rule

the retinal nerve fiber layer
out the suggestion that the mean CRT before surgery in the
MIV only group was thinner than that in the combined group.
After surgery, there was no significant difference in TMV
between the two groups. The TMV level of the combined
group was lower than that of the MIV only group, and the
TMV trend of the two groups was consistent with that of CRT
and BCVA. The results showed that the combined group still
has a greater advantage in restoring the anatomical structure of
the macular area and alleviating retinal edema than the MIV
only group, which is similar to previous results of Hu et al*”.
Macular Edema Severity Several studies have shown"” that
there is a clear correlation between hard exudation under the
fovea of macula and vision in DME patients. Therefore, the
severity of ME as assessed by the range of hard exudation of
the posterior pole and thickening of the retina is an important
index with which to objectively evaluate the improvement and
prognosis of DME after surgery.

From the fundus condition of patients after surgery in this
study, we can see that the hard exudation gradually decreased
with time. At 12mo, the proportion of edema with CRT more
than 350 pum in both groups decreased significantly compared
with that before surgery, and the proportion of edema with CRT
less than 250 um was higher than before surgery, especially
in the combined group (48.4%). The proportion of ME with
CRT more than 350 pm was also significantly lower than that
in the MIV only group, but there was no significant difference
in ME severity between the two groups before the operation.
These results showed that 23G MIV with or without combined
ILM peeling can effectively improve ME. However, the ME of

the combined group decreased rapidly, and the hard exudation

decreased rapidly. This further suggests that ILM excision is of
great significance in the treatment of PDR merging refractory ME
with assisted vitrectomy after preoperative anti-VEGF injection.
In summary, DME patients who have complications of vitreous
hemorrhage and a large amount of preretinal proliferative
membrane before surgery may choose MIV combined with
ILM peeling treatment. The combined operation is an effective
method for the treatment of PDR with ME, and is helpful
for the recovery of anatomical structure and function in the
macular area and a reduction in the recurrence rate. There is
an absolute correlation between visual function after ILM
excision and CRT before and after surgery in DME patients.
It is essential before and after the operation to fully assess
the patient’s condition, as reasonable selection of cases and
appropriate operation times can achieve a better curative effect
in the surgical treatment of DME.

This study has a few of shortcomings. First, it is difficult
to peel the membrane, and the operator therefore needs
excellent surgical techniques. Second, it remains controversial
whether the toxic effect of dye on the retina is an important
factor affecting postoperative BCVA recovery. Along with
our long-term follow-up and continuous improvement of
surgical protocols, combined therapy has become a routine
treatment for PDR patients. Intravitreal injection of anti-
VEGF drugs within 1wk before operation can better repel
neovascularization and reduce bleeding caused by exfoliation
during the operation, can shorten the operation time, and will
produce a better postoperative effect.
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