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[ Abstract] Objective To explore the damage of panretinal photocoagulation (PRP) to the subbasal nerve
plexus (SNP) and its related mechanisms by comparing SNP changes in wide-field mosaic between before and after
PRP treatment in diabetic patients. Methods A randomized controlled study was conducted. Fifty-seven patients
(114 eyes) with type 2 diabetes mellitus and binocular diabetic retinopathy (DR stage IV to receive PRP treatment
in Shanxi Eye Hospital from April to November 2019 were enrolled. The subjects were randomly divided into
horizontal-vertical laser group and vertical-horizontal laser group according to a random number table. Twenty-nine

eyes from 29 patients were assigned to the horizontal-vertical laser group with the photocoagulation sequence of
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temporal -nasal-inferior-superior. Twenty-eight eyes from 28 patients were assigned to the vertical-horizontal laser group
with the photocoagulation sequence of inferior-superior-temporal-nasal. The severer eyes of each subject were chosen
as the treatment eye and the contralateral eyes were chosen as the control eye. Corneal confocal laser scanning
microscopy (CCM) was performed before PRP treatment, 1 week after each photocoagulation,and 1 month after the
completion of PRP treatment to collect images of the SNP over an area of 2—3 mm around the whorl-like pattern.
Captured images at each time were merged into one image by using the Photoshop CC 2017 image processing software ,
and then the nerve fiber length ( NFL) of whorl-like pattern was measured by Neuron ] image analysis software.
McGill pain questionnaire was used to investigate the pain of patients after each photocoagulation. The NFL changes of
SNP at different time points were compared between different eyes and different photocoagulation sequence groups.
The study protocol adhered to the Declaration of Helsinki and was approved by an Ethics Committee of Shanxi Eye
Hospital ( No.201804b ). Written informed consent was obtained from each patient prior to entering the study
cohort.  Results After PRP treatment,there were different degrees of neural structure loss of SNP nerve fibers in
11 treatment eyes,but there was no significant change in SNP nerve fibers in the control eyes. There were significant
differences in NFL between the treatment eyes and the control eyes at various time points ( F,, =2.020,P=0.039;

F..=4.062,P=0.001). In the horizontal-vertical laser group, different degrees of neural structure loss on the

photocoagulation side were found in SNP nerve fibers after the first and second photocoagulation. In the vertical-
horizontal laser group, different degrees of neural structure loss on the photocoagulation side were found in SNP nerve
fibers after the third and fourth photocoagulation. There was no significant difference in NFL of treatment eyes between
=0.099,P=0.754) ,but there was a significant difference in NFL at various time points before
=5.231,P<0.001). There were 9 (9/57) patients who complained of pain after PRP,

which occurred at the first time of photocoagulation in 7 of them.  Conclusions SNP damage may occur after PRP

the two groups (F

group

and after treatment (F
in patients with DR, and SNP is prone to be damaged on the photocoagulation side when performing horizontal
photocoagulation.

[ Key words] Diabetic retinopathy; Cornea; Nerve damage; Panretinal photocoagulation; Corneal subbasal
nerve plexus; Whorl-like pattern; Wide-field mosaic

Fund program: Shanxi Eye Hospital Fund for Young Scholars ( q201804)

DOI:10. 3760/ cma. j. cn115989-20200615-00436

+ 969 -

B DR 2 Mk PR 5 AL 4 48 R A P , AT 5 |k 4
SZMALBEORE, EPEEREALN
11.6% " J BR %% WL W B 3% 75 ( diabetic retinopathy ,
DR) J& Wl R i 1™ F 114 R 08 5 & A, G AE A PR A v
) B 56 3k 23% % 4 WL B OE 3 AR ( panretinal
photocoagulation , PRP) 1] 75 &4 B 1+ DR 1y @ . A
J& , PRP 18 & #5360 Y7 /E T [R) i o 2 %6 R 4H 20 0
S5 K R ) 8 3 B — 52 R WA, AN R TR R T S 2R
Bruch [k 24 . ik 4% M6 A0 b 28 2F 4 24005 L S AR
ok, PRP X HR Hij 15 (9 52 il s H 45 32 3 56, WFoE 3k
B, OGOt EE 2 W W0 B 5 2R 5] DRARE (Y £ J b
B (WA BT A B PRP AT IR 6 A H ALk
3% PRP IGYT A I A= 1) DR GG 3 A b she X £ B 1
Jiz 3 JiS 44 28 M\ (subbasal nerve plexus, SNP) %5 & 3 G
Wi 2% 7. A ROk 1 38 £ B 3B (comneal
confocal laser scanning microscopy, CCM ) 2 Vi 14 £ 5 fft
ZRRI ) E T B, CCM WY /N Hodik = % {57 2
RE , AN RE DR UE XS 7] — 0L 5 A7 H S AG 2,y G AR A A b
GSRAA B EAHEN, BT 3L CCM A A i1
FE LR 2%, LA ORTIE DN ] BIF 50 o IR AR R 4R Y — Btk

SNP i 25 252k 52 505 bR 1) v o SR AR e 2 AE A T 0
R 1~2 mm A RETE B — IR A RN A
RS L X — S5 T SRR, A 5 B, T RE R
CCM o 9 BEAR 5E AR 5 . Edwards 2857 DL AR
S5 R b M AR BT T CCM EGCRE L,
FER TSR0 e 2 15 30 1) Bk R P 3 B R
J %) SNP 25 44 P &, 76 0L FE fill b R 47 2 8090 #r
RN T EAANY K TSR (b5 H R 2 1
TE A5 8., i H AT £ X 6] — DX 3k itk 17 8 52 0 &, o 4
G R BT B T v R A E T T A K
ek T CCM K 2 15 & 19 Ry B o AW 5% 480Kk F SNP
it PR LS PRP YT HT S SNP (19748 £k JF #R 1+ H:
RIFALEL, o PRP IG5 7 o A5 Hh A 5 bt 28 453 49 1) I DR T3
Bii FIIGITAH G IR R B 48 =%
1 ARSFE
11 —fgws

K BEALAT BRI 58 J5 5, A 2019 4F 4—11 F 7E

L PG HR A R B sl 12 | 22 9O 2 R I L A% 36 52 W 12
2 UM PR & JF AR DRIV A 83 57 4 114 1R, H



. 970 - A SIS IR B AR AR 2021 4F 11 HEE 39 %% 11 8] Chin J Exp Ophthalmol , November 2021, Vol. 39 ,No. 11

T 24 1] 48 BR, 4 33 f5i] 66 HR . SR B AL 7 % ik
W B oy Ry KO — 2 T OE 41 R R B - KO OB AL
K- -3 B oG4 29 1 58 R, Hirp B 11 4] 22 R, &
18 f4i] 36 HR ;P34 4F 8 (55. 01+4. 49) % 5 F- 50 IR o5 95
FE(12.92+2.80) 4, I H -/K -0t 4 28 i 56 R,
Hor 513 7] 26 BR , 22 15 ] 30 HR ;7 ¥ 4F #% (54. 94+
4.15) % - IR i B2 (12, 74 £2.67) 4, 94 Abr
Wi (1) R AR WG A5 454 DR IV Wibr e, B0 7
3 A= 3 DR, A0k sh kR 40 0 JE A 1 9 L i A
iR 7 A~ I s e T o 1 = V=< o 1
5 (2) 4% 50~65 % 5 (3) &N W FHIf 2 o 2 bk
PRI, ELR AR R 10 ~ 15 455 (4) Bl I 21 26 F K P28
6.5% ~7.0% ;5 (5) % HOM J1 L AR F7>0. 15 (6) B R
WEH s (7) R 3R T W] R RE B, OGN L B W
(8) ) 12 % K A5 I Al 42 i) 58 B 15 4 o HEBR A o
(1) B i AL b /0 B 3% 55 R BRI 2% 56 i PRP &
(2) A I B BEK b 8 A 1 8 1 5 R IR 5 (3) A 3
b R P65 4 2 9 R S R S o (4) A IR A IR
FARBRHOGIBYT L& (5) A TR A BEEE 3R %5
PR I A B g I R A O A R R SR A 45
ROHEB R HFCR BRI RS L & (6) A
FERC A i B8 R S sk 35 (7)) A RO PR s LA A B A 5% g
FZE T RE 1 2R G0k B T AR DGR YT S 5 (8) 1 AUBE IR
o S LA R B 25 TR 1 DR SR 5 (9) B DR S £ T T
RE R BE K R B LE A AE R 5 (10) 7 45 45 4 200 &
CL1) A5 48 T IR =58 R 35 & 5 (12) PRP 5 i 7 19 1]
BZimENEERKE TS NRFRIGITH:
(13) Bt iy B ) 75 B4 SR ORIR T # o 2 D ALR A & 2k
LRARAE LB 22 R LG4 8 L (3 P>0.05) (£ 1)
AW RGO IR L ), 48 1L VG 4 IR R} BB B s 2
e BE 2% 51 45 R AL vfE (AL 305 :201804b) |, T 2 46 4
XEABFSE H 0 A5 35 A G O B B S A5, i %
i ¥ g R

R1 2NAZHREERFLELR
Table 1 Comparison of the baseline characteristics between
the two groups

A (e @ﬁiﬂy- (meafsﬂﬁ,; )’ <m*iiiﬁf If )"
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(a:X® Ko 85 b g7 BEA ¢ K0
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Table 2 Comparison of NFL at various time points between treated eyes and fellow eyes (mean+SD, mm/mm’)

AN i i) 25 NFL

R 531 AR %4

TBIT R BIT 1 BT 2 8 iBI7 3 8 BT 4 wIrE 1A
Xif HE R 57 14.90+3.03 14.82+3.09 14.76+2. 94 14.71+2.96 14.83+3. 06 14.73+2.83
TRIT IR 57 15.27+3.48 14.27+3. 32" 14.45+3. 45" 14.35+3. 28" 14.33+3. 34" 14.54+3. 41

T Figgy =2.020,P=0.039;Fyy =4. 062, P=0.001; F oy = 2. 591, P =0.025. 5457 §i NFL 48, " P<0. 055 55 4 i i £ 6k B IR NFL [, P<

0. 05 ( A 4k P [H 3Ky 22 0, Tukey A5 50)  NFL. 22 27 4 1 2

Note: F,,, =2.020,P=0.039; F, =4.062,P=0.001; F,.in = 2- 591, P =0.025. Compared with pretreatment NFL of treatment eyes,“P<0.05;

compared with NFL of fellow eyes at corresponding time p(]inls,hP<0. 05 ( Repeated measurement two-way ANOVA Tukey test) NFL:nerve fiber length
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Figure 1 CCM images of the whorl-like region at various time points in the vertical-horizontal
laser group (X800, view field:1.0 mmX1.0 mm) The loss of the temporal nerve fiber was found after
the third photocoagulation A ;Before treatment B:One week after the first PRP  C:One week after the
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second PRP  D:One week after the third PRP E.One week after the fourth PRP  F:One month after

PRP treatment
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Table 3 Comparison of NFL at various time points between the two groups

(mean=SD ,mm/mm?)
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Note: F,,,,, =0.099, P =0.754; F, =5.231, P<0.001; F{,cion = 2. 894, P =0.015. Compared with respective

in

pretreatment NFL, *P<0. 05 ; compared with NFL of the vertical-horizontal laser group at corresponding time points,”P<
0. 05 ( Repeated measurement two-way ANOVA ,Tukey test) NFL:nerve fiber length
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AMD ; 4 & AH 56 11 35 BEAE 14 (age-related macular degeneration)

ANOVA ;. B[R & Jy 2247 ¥ (one-way analysis of variance)

BUT : JH i ik 2L 5} [8] ( breakup time of tear film)

DR ;% R 9 40 ) i 955 4% ( diabetic retinopathy)

EAU . 5256V [ B G 58 75 25 I R (experimental autoimmune uveitis )

EGF . % ¥ 4 K [F ¥ (epidermal growth factor)

ELISA . Fif§ B¢ 5 33 W B 0 %€ ( enzyme-linked immunosorbent assay)

ERG : 4%} i H, [4] ( electroretinogram )

FFA .5 Y6 R IR Il 4% 1 52 (fundus fluorescein angiography)

FGF: Ji 21 4k 2 it £ 4 Al ¥ (fibroblast growth factor )

GFP . 56,5 ). 25 4 ( green fluorescent protein )

IFN-vy .y T4 & (interferon-y)

IL: [ 40 ffs /v 3 (interleukin)

I0OL: A\ T 54 R A4& (intraocular lens)

IRBP ;5 [a] 32 14 W 85 25 W i 45 4 25 1 (interphotoreceptor retinoid
binding protein)

LASIK : #3110t £ 5 J5 37 BE 88 K (laser in situ keratomileusis)

ICGA . 5| W35 2% (145 & 3¢ (indocyanine green angiography)

LECs: iR 4 I Bz 4l if (lens epithelial cells)

miRNA ; §# /) RNA ( microRNA)

MMP . 3£ i 4> J& & H B ( matrix metalloproteinase )

mTOR Il Z 3 4 28 &5 1 % X ¥ & [ ( mammalian target of

rapamycin )

MTT . P4 F 56 8 % e 5 ( methyl thiazoly] tetrazolium )

NF . #% 5 5% Il T ( nuclear factor)

OCT : &4 F Wi )2 F1 # (optical coherence tomography )

OR :fl; #4 H. ( odds ratio)

PACG . J5 & 1 4] #8780 35 LR ( primary angle-closure glaucoma)
PCR : 3 4 it 5% 2 )2 IV ( polymerase chain reaction)

RGCs ; #) ’¥ JI5 45 21 Jifd, ( retinal ganglion cells)

POAG . J5i & 1 FF /1 %4 5 6 IR ( primary open angle glaucoma)
RB : #, % 5 £ 41 e J8 ( retinoblastoma)

RPE : ¥ /9 Ji& €6, 2% | J (retinal pigment epithelium)

RNV . ¥ % i 8 A= 1L 45 ( retinal neovascularization )

RP : #0  JIi £6, 25 A% 1 ( retinitis pigmentosa)

STt JEAli JH R 43 Wi B (Schirmer 1 test)

shRNA ; /N % & RNA (short hairpin RNA)

SIRNA : /N T4 RNA (small interfering RNA)

a-SMA : a3 L3N 3 1 ( a-smooth muscle actin)

TAO ; H R i A1 5 IR 97 ( thyroid-associated ophthalmopathy )
TGF . 544k 4= K [ F ( transforming growth factor)

TNF : ifr983 B8 %E [H 7 ( tumor necrosis factor)

UBM ;#7554 ¥ 18 535 5% (ultrasound biomicroscope )

VEGF: Il %8 N & A4 K A F (vascular endothelial growth factor)
VEP . #1915 & Hi /37 ( visual evoked potential )
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