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Long-term Changes in the Peripapillary RNFL and Macular GCIPL Thicknesses
after Panretinal Photocoagulation in Diabetic Retinopathy Patients
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Purpose: To investigate longitudinal changes in the thicknesses of the peripapillary retinal nerve fiber layer (pPRNFL) and the
macular ganglion cell-inner plexiform layer (mGCIPL) in patients with diabetic retinopathy 3 years after panretinal photo-
coagulation (PRP).

Methods: We retrospectively reviewed the medical records of 60 eyes of 35 patients who were diagnosed with diabetic retinop-
athy and treated with PRP. The pRNFL and mGCIPL thicknesses were measured by optical coherence tomography at baseline,
and then at 1, 3, 6, 9, 12, 24, and 36 months after PRP.

Results: The pRNFL and mGCIPL thicknesses (average and all sections) at 1 year after PRP increased significantly from base-
line (p < 0.05, respectively). The average pRNFL and mGCIPL thicknesses showed a tendency to decrease continuously from 2
years after PRP (p < 0.05, respectively). There was no statistically significant difference in the average thicknesses of the pRNFL
and the mGCIPL between pre-PRP (92.27 + 7.76 uym, and 85.00 + 4.80 um, respectively) and 3 years after PRP (93.93 + 7.49 um,
and 81.87 + 14.00 ym, respectively) (p = 0.121, and p = 0.622, respectively).

Conclusions: Although the pRNFL and the mGCIPL thicknesses increased at 1 year after PRP, there was no statistical differ-
ence in the average thicknesses of the pRNFL and the mGCIPL between pre-PRP and 3 years after PRP. These results should
be considered with respect to the diagnosis and progression of glaucoma in patients with diabetic retinopathy who undergo PRP.
J Korean Ophthalmol Soc 2018;59(10):938-945
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j:42mmHg, %HJ" 56°J,‘ﬂ 2 43k A3t
H|SA Gy 20 569k LT F4d ety

2.9 49to]gitHTable 1).

PRNFL B3} 47§ g 2+2+9] F7li= PRP AJ3) Ak
o A3 170 - S7FsEl Sk (p<0.05, 25F) o] % X554
© & 7F4dlod(p<0.05, ®5), PRP A3 1 % pRNFL ¥
o 79727 + 8.03 um)= PRP Z(92.27 + 7.76 um)it
v Wale] 2715k AElE 9-R 5 thp=0.014) (Table 2). PRP
AlgY 2d &, A5 AREES A9)gE U A] RNFL £ 9
B4t RNFL F7= Al A} vlaste] $AH 2 §ogh
ApolE Kol gkal(p>0.05, Zt7}), PRP A3 3d 59
PRNFLO] B4t W A5 AREAE A 9%k U 2] pRNFLO
%ﬂﬂE Al Aip vludd of $AHCR {3t Afol5 K

A AUTHp>0.05, Z2H). PRP A3l 2d $-°] pRNFL H+f
- 1-: PRP Alf 1 &e} uwst uf] 744319 1(p=0.019),
PRP A|3§ 3 o= PRP AJ3Y 2\d F-of H|s}o] 7H45}3)
O 1Kp=0.026), PRP A3 Hef H|slo] FAHO = {-ogt
ZpolE HolA| erkth(p=0.121) (Fig. 2).
mGCIPLO] H} &84 717}9] 7= PRP A3 170€
%7}6}3-13(%0 05, =5), PRP A8} 1'd & mGCIPL

F7(91.10 + 7.40 pm)= A& A F7(85.00 + 4.80 pm)

]OH Z7be AR 82 2 thp=0.019) (Table 3). ©]

37t mGCIPLY] i+ 2 %—‘?—%:;! 7‘7“4 A= A54
Hassto], PRP Al 31 &, olH|SS A3 YA
-::_M mGCIPL 579} 4 mGCIPL F71= A3 #x}
|ush ) FAA R {oJgt ApolE HolX| EUTHp>0.05,
W#) (Fig. 3).
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Table 1. Demographics and clinical data

Characteristics Values
Number of eyes

OD 28 (46.7)

(0N 32(53.3)
Gender

Male 44 (73.3)

Female 16 22.7)
Age (years) 58.0 + 8.7
Systemic HTN (n) 20
Duration of DM (years) 155+ 5.8
HbAlc (%) 79 + 2.1
BCVA (logMAR) 0.06 +£ 0.73
IOP (mmHg) 155 £ 43
Lens status

Phakia 56 (93.3)

Pseudophakia 4(6.7)
Status of DR

Severe NPDR 56 (93.3)

Non-high-risk PDR 4(6.7)

Values are presented as mean + SD or n (%) unless otherwise
indicated.

OD = oculus dexter; OS = oculus sinister; HTN = hypertension;
DM = diabetes mellitus; HbAlc = hemoglobin Alc; BCVA =
best-corrected visual acuity; IOP = intraocular pressure; DR = di-
abetic retinopathy; NPDR = non-proliferative diabetic retinop-
athy; PDR = proliferative diabetic retinopathy.

OD pm OS um
Average GCL + IPL thickness 86 98
OD sectors Asian: OS sectors

v Distribution of normals
84 87 95 w 26

8690 141 a 85

Figure 1. Peripapillary retinal nerve fiber layer (RNFL) and macular ganglion cell-inner plexiform layer (GCIPL) thickness in
Cirrus optical coherence tomography (OCT). (A) OCT shows the RNFL thicknesses of average and four-quadrant in both eyes. (B)
OCT shows GCIPL thicknesses of average and six-sector in both eyes. OD = oculus dexter; OS = oculus sinister; GCL = ganglion
cell layer; IPL = inner plexiform layer; S = superior; T = temporal; N = nasal; I = inferior; NA = non-available.
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Table 2. Longitudinal changes in peripapillary retinal nerve fiber layer thickness after panretinal photocoagulation

Baseline 1 month 3 months 6 months 9 months 1 year 2 years 3 years

Average (um)

Superior (um)

Inferior (um)

Nasal (um)

Temporal (um)

9227+ 7.76  101.80 £ 9.03 9953 + 7.05  98.76 + 7.50  98.80 + 8.39  97.27 + 8.03  95.40 + 7.86  93.93 + 7.49
p < 0.001" p=0.007" p = 0.003" p=0015 p=0.014" p=0073 p=0121"
p < 0.001" p=0.250" p = 0.418" p=0.975 p = 0.014" p=0.019" p=0.026"
119.47 +3.72 128.93 + 473 12641 + 11.50 125.93 + 12.30 126.33 + 14.49 124.53 + 1522 117.07 + 3.99 113.07 + 6.25
p = 0.005" p=0.02 p=0.020 p =0.003" p=0.010" p=0.013 p=0.025
p = 0.002" p=0.139" p =055 p = 0.909" p =0.284" p =0.013" p =0.018"
114.53 + 4.69 12547 +5.19 121.87 + 17.60 122.40 + 15.47 121.80 + 17.93 120.47 + 20.25 119.73 + 20.15 116.80 + 22.03
p=0.014" p =002 p=0.104" p = 0083 p=0.034" p = 0.094" p=0.091"
p =0.013" p =0.032" p=0779" p = 0.400° p=0.123" p=0.019" p=0.021"
6433+ 6.14 7147 +7.55 7041 + 7.60  68.53 + 8.29  68.60 + 7.08  66.67 + 7.68  67.33 + 11.96  66.73 + 8.46
p=0.039" p=0012" p = 0.006" p =002 p=0.023 p=0119 p=0.117
p < 0.039" p = 0.505" p=0077" p=0797" p=0.020 p=0.925 p = 0.299"
70.93 + 1028 81.33 + 10.91 7830 + 13.00 77.93 + 13.14 7893 + 12.94 77.40 + 13.45 78.87 + 18.05 76.97 + 20.28
p < 0.001° p < 0.001" p < 0.001° p < 0.001" p < 0.001° p = 0.069" p=0.115
p < 0.001° p = 0.046' p = 0.441" p = 0.309" p = 0.046" p=0.320" p=0.801"

Values are presented as the mean + standard deviation.
*Repeated-measures analysis of variance corrected by the Bonferroni methods; "Paired #-test compared with the previous observation period.
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Figure 2. Longitudinal changes in the average and four-quadrant thicknesses (um) of the peripapillary retinal nerve fiber layer
(RNFL) after panretinal photocoagulation (PRP). The RNFL thicknesses (average and four-quadrant) increased at 1 month after
PRP and had declined continuously since then (A-E). Repeated-measures analysis of variance corrected by Bonferroni method
showed that the RNFL thicknessess (average and four-quadrant) increased at 1 year after PRP (all p < 0.05), but there was no stat-
istically significant difference of the average, inferior, nasal and temporal thicknesses of the RNFL between pre-PRP and 3 years af-
ter PRP (A, C-E). The superior RNFL thickness (93.93 + 7.49 um) decreased at 3 years after PRP from the thickness (92.27 + 7.76
um) before PRP (p = 0.442) (B). 'p < 0.05 by repeated-measures analysis of variance corrected by the Bonferroni methods; 'p <
0.05 by paired r-test.
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Table 3. Longitudinal changes in macular ganglion cell-inner plexiform layer thickness after panretinal photocoagluation

Baseline 1 month 3 months 6 months 9 months 1 year 2 years 3 years
Average (um) 85.00 + 4.80  90.60 + 6.90  89.30 + 7.54  90.30 + 6.74  90.40 + 7.25  91.10 + 7.40  87.33 + 7.31  81.87 + 14.00
p<0001"  p=0010" p=0004 p=0027 p=0037  p=009%  p=062
p<0001"  p=0195"  p=0215  p=0341"  p=0245  p=003%  p=0.045
Superior (um) 85.53 +4.21  90.53 +5.71 89.80 + 637 89.21 + 6.75  90.10 + 6.63  90.53 + 7.25  86.03 + 7.34  80.53 + 10.21
p <0001  p<000° p<000"  p=0019 p=0017 p=06711"  p=10588
p<000l"  p=0377"  p=0417  p=0205 < p=0725"  p=0038  p=0.040"
Superonasal (um) ~ 86.00 £ 577 9333+ 772 91.60 +7.28 91.04 + 734 9173+ 7.88 91.53 4 8.65 88.27 + 13.71 81.27 + 15.46
p=0005  p<0001° p<000° p<000° p<000l° p=0208  p=0937
p=0002"  p=0073" p=019"  p=075" p=0719" p=0752"  p=0.040
Inferonasal (jum) 87.67 + 15.10 93.53 + 18.87 9273 + 15.47 93.30 + 17.25 90.27 + 11.27 88.40 + 14.29 87.61 + 16.45 82.80 + 15.48
p <0001  p<000" p<000" p<0001°  p=0023 p=0308  p<o0.00
p<000"  p=0591"  p=0512"  p=0027  p=093"  p=0655  p=0.039
Inferior (um) 80.87 + 1.73  85.20 +2.06 8573 +2.16 87.01 +2.70 8530 + 2.60  86.53 + 2.84  81.33 +3.80 77.13 + 5.52
p<0001"  p<000" p=0020  p=0017 p=0017 p=0242  p=059%2
p<0001"  p=0320"  p=0251"  p=0090 < p=025"  p=0027  p=0.049"
Inferotemporal (um) 84.46 + 122 90.07 + 1.47  90.00 + 1.46  90.60 + 1.54  91.29 + 2.03 91.80 + 1.96  90.87 + 4.95  81.73 + 7.50
p<0001"  p=0005  p=0006  p=0038  p=0011"  p=0120  p=0071"
p<0001"  p=0418  p=0719"  p=0541" p=0135"  p=0188"  p=0.034
Superotemporal 84.60 +3.16  91.27 + 4.01 9120 + 418  91.00 + 3.93  91.93 +5.93 9273 +7.33  90.07 + 7.44  83.93 + 17.17
(um) p=0007  p=0035  p=0020" p=0179"  p=0463  p=0851  p=0679
p<0001"  p=0849" p=0642" p=050  p=020" p=0037  p=0.160

Values are presented as the mean + standard deviation.

"Repeated-measures analysis of variance corrected by the Bonferroni methods; "Paired #-test compared with the previous observation period.
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Figure 3. Longitudinal changes in the average and six-sector

Time (months)

thicknesses (um) of the macular ganglion cell-inner plexiform layer

(GCIPL) after panretinal photocoagulation (PRP). Repeated-measures analysis of variance corrected by Bonferroni method showed
that macular GCIPL thicknesses (average and 6-sector) increased in 1 year after PRP (all p < 0.05). The average GCIPL thickness

showed a tendency to increase until 1 year, but to decrease con

tinuously from 2 year after PRP. There was no statistically significant

difference of the average, superior, superonasal, inferior, inferotemporal and superotemporal GCIPL thicknesses between pre-PRP
and 3 years after PRP (A-C, E-G). The inferonasal GCIPL thickness (§81.87 + 19.0 um) decreased at 3 years after PRP from the
thickness (85.00 + 4.80 pm) before PRP (p = 0.544) (D). *p < 0.05 by repeated-measures analysis of variance corrected by the

Bonferroni methods; Tp < 0.05 by by paired t-test.
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