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[ Abstract] Objective To explore the long-term influence of donor central graft thickness (CGT) and donor
graft size on corneal endothelial cell density ( ECD) after Descemet stripping automated endothelial keratoplasty
(DSAEK). Methods An observational case series study was conducted. One hundred and forty-four eyes of 134
patients who underwent DSAEK in Peking University Third Hospital from January 2013 to December 2017 with at
least 24-month follow-up were enrolled. Preoperative donor ECD was evaluated by specular microscopy,and ECD was
determined by in vivo confocal microscopy at 1,3,6,12,and 24 months postoperatively. Donor CGT was measured by
anterior segment optical coherence tomography. According to the 3-month postoperative donor CGT, the subjects were
divided into thinner graft group (45 eyes with CGT<100 pm) , medium-thick graft group (66 eyes with CGT = 100-<
150 wm) and thicker graft group (33 eyes with CGT = 150 wm). According to the donor trephination size, the

subjects were divided into smaller graft group (31 eyes with trephination size=7-<8 mm) and larger graft group
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(113 eyes with trephination size=8-<9 mm). The changes of the donor CGT and corneal endothelial cell loss rate
were compared at different time points after surgery. The relationships between 24-month postoperative ECD and donor
ECD,donor graft size and donor CGT were analyzed. This study adhered to the Declaration of Helsinki. The study
protocol was approved by the Ethics Committee of Peking University Third Hospital ( No. IRB00006761-2008025 ).
Written informed consent was obtained from each subject prior to any medical examination. Results The donor
CGT was 129.0 (90.8,160.8),115.5 (93.0,146.0),115.5 (89.0,151.0),112.5 (94.3,146.8) and 114.0
(89.0,144.5) pm at 1,3,6,12 and 24 months after surgery, showing a statistically significant difference ( H =
37.369,P<0.001). There was a statistically significant difference between 1-month and 3-month postoperative CGT
(P<0.001). There was no statistically significant difference in the endothelial cell loss rate among the three different
donor CGT groups and between the two different donor graft size groups at any postoperative time points (all at
P>0.05). Spearman correlation analysis showed that the 24-month postoperative ECD was strongly positively
correlated with the preoperative donor ECD(r =0. 783 ,P<0. 001 ) ,which was not associated with donor graft size and
donor CGT (r,=0.141,P=0.093;r,=-0.044,P=0.600). Conclusions Larger postoperative ECD is correlated

with larger preoperative ECD of donor graft. Lower long-term corneal endothelial cell loss rate after DSAEK is
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associated with thinner and larger diameter of donor graft.
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N E R BN R RERE Sy CCT, W E B ARG,
HARFE M 7 5 2 MR Z R AE i ROG S o [ RERE
I bR RS 2 T p e (0,0) o 8, Bk SOt Bt
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151.0), 112.5 (94.3, 146.8 ) F1 114.0 ( 89.0,
144.5) pm, SRR Z S G G248 L (H=37.369,
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*1 ARE&EMESECD MARANEMARERE[(M(Q,,0,)]
Table 1 ECD and endothelial cell loss rate at different
time points after the surgery (M[Q0,,0,])

fit i) iR %% ECD(4/mm”) 11 P9 B 40 2k 5 (%)
ARE14MA 144 1931.5(1487.5,2330.0) 23.0(13.0,34.4)
RG34 A 144 1874.0(1416.5,2 245.8) 25.2(14.7,36.5)
AJ5 6 4 A 144 1803.0(1385.3,2199.3) 28.7(19.6,42.7)
RIE124H 144 1524.5(1188.3,2104.0) 37.0(23.9,47.1)
ARJG244H 144 1375.0(1033.5,1892.8) 45.9(31.3,54.7)

11 ECD : Y B 40 i % B2
Note: ECD : endothelial cell density
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R RN B A COT A1 S
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CGT ¥y JE W] S A0 &1 (r, = 0.141, P = 0.093; r, =
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Figure 1 Correlations between 24-month postoperative ECD and donor graft ECD,donor graft size and

positively correlated with the donor ECD (r,=0.783,P<0.001)
size and the 24-month postoperative ECD (r =0. 141 ,P=0.093)

associated with donor CGT at postoperatively 3 months (r, =—

CGT:central graft thickness

2.4 AR EAE CCT 4 AR
ECD FIA & #f IR P Bz 40 il 25 2k R
RR3

*3 A

0.044,P=0.600)

A: ECD at postoperatively 24 months was strongly

B:There was no correlation between donor graft

C:The 24-month postoperative ECD was not

ECD : endothelial cell density;
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N R LKA R Al
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ARG 3 4 H Btk CGT
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Table 3 Comparison of preoperative ECD and postoperative CGT
between two groups (M[Q, ,0,])

VR H 2 v T 4 A 28 51 MR %% A Hi ECD(4/mm?) AJG 34 H CCT(pm)
N 2 31 2329.5(2 252.3,3 033.0) 107. 0(88.0,139.0)
JEAE Y 2 IR CGT 4351 72.0
¥62 0. 895 118.5 ( 111. 8 KM A 113 2 490.0(2 250.0,2 765.6) 117.0(93.0,151.5)
(62.0, 5D -5 ( R A -0. 002 -1.648
135.3 ) F1 171.0 ( 164.0, P 0. 998 0. 099
209.0) pmo 3 NAIARFT ECD 73 3, (Mann-Whitney U KeB2)  ECD py i 411 5 5 £ CGT o 5 A8 F JL 1
%[J ﬂ\j 2 499.8 ( 2 251.1 , Note: ( Mann-Whitney U test) ECD:endothelial cell density; CGT;central graft thickness
3033.0).,2 458.5 (2 250.0,
3013.0) Fl 2424.0 (2 254.9, *4 ARAEEERANIAARGEREOSAENEARERELE(M(Q,,0,),%]
Table 4 Comparison of endothelial cell loss rate between two groups
AN =X
2713.9)7 /mm’ R B S at different time points after the surgery (M[Q,,0,],%)
2 =S - H = 0.368,
P% f 8;? . i{%* Capr T WO RGN ARG KBGO AGRPA AENA
=0V. H
o T A e 2 2 5 e N 3 19.7(11.5,29.6)  23.5(12.9,31.5)  30.9(20.9,43.7)  41.4(24.4,52.2)  49.0(36.3,57.2)
PN P
LR TS V(5 2) KHERA 113 23.9(13.4,35.4)  27.1(15.5,36.8)  28.0(18.8,41.3) 35.7(21.9,45.3)  45.4(30.0,54.2)
2.5 Z:lgj'fit‘&l:*EH_j(/J\ éﬂj—\\ﬁﬁ. VA -1.091 -0.770 -0.911 -1.429 -1.726
Py 0.275 0. 441 0.362 0.153 0.084
ECD AR J5 fit{& CGT KX ff B
7k E‘T Z[:)A ﬁ Ij:‘l EZ 7 : (Mann-Whitney U ¥ 56 )
éﬂiﬂ@%éﬁ@ﬂiiﬁ Note : ( Mann-Whitney U test)
%2 FAEEGE CCT ARGEHEASAENRAMELRILK(MQ,.0,),%] 3 itig
Table 2 Comparison of endothelial cell loss rate among three groups at different time .
2% |
point after the surgery (M[Q,,0,],%) A WF 52 % B DSAEK
i TR YN, R0 641 KR AR AT, P PRAR F 277 A K
i 4 45 24.6(13.038.1)  28.1(15.9,41.7)  28.0(17.1,42.0)  34.3(19.6,47.4)  40.8(31.3,55.5) Jib, G 2 B TR A R A A
PEERAEA 66 22.4(13.8,31.4)  21.3(12.3,31.1)  28.4(21.1,41.7)  36.8(25.0,44.3)  47.3(31.6,54.0) e SEAT VI, A R IR i
JEAE R4l 33 24.1(12.4,40.3)  31.0(17.8,39.3)  30.2(16.0,43.9)  41.5(16.6,53.6)  49.1(30.1,54.8) TR W IR T
H 1.630 4. 405 0.233 1.184 0.079 e ,

. FAE L B2 TR R 1
Py 0.443 0. 111 0. 890 0.553 0.961 *ﬁ H_ A Z% i:E « { 7J( HFF . /ﬁE
VE : (Kruskal-Wallis H 555 ) CGT. i H JE B (10]

Note; ( Kruskal-Wallis H test) CGT:central graft thickness FH }j\ﬁﬁ'fﬁ J__ﬂlr%
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AMD ; 45 /& H 56 11 35 BEAE 14 (age-related macular degeneration)

ANOVA ;. B[R % Jy 2243 1 (one-way analysis of variance)

BUT . JH i ik 24 B5) [a] ( breakup time of tear film)

DR : 4 JR 955 A I 55955 A2 ( diabetic retinopathy )

EAU : SE5G 1 A B e 5 1445 % I 4% (experimental autoimmune uveitis )

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

ELISA ; B BX £ 9% W ffF ) %2 ( enzyme-linked immunosorbent assay )

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

FFA .56 IR I 45 3 52 (fluorescein fundus angiography)

FGF . Jii £ 4 20 Jfd A= < P 7 (fibroblast growth factor )

GFP . 4 {4, %¢ ) 25 H ( green fluorescent protein)

IFN-y:y T4k 2 (interferon-y)

IL: [ 46l }fs 5 % (interleukin)

I0L: A\ T 5 R 4K (intraocular lens)

IRBP ; 5 [a] 52 {4 400 25 2 ¥ J[fi 45 45 & 1 (interphotoreceptor retinoid
binding protein)

LASIK : 43T 30 £ B A7 5 438 R (laser in situ keratomileusis)

ICGA . 5| W35 &% 145 1% 52 (indocyanine green angiography)

LECs: FIRAK | B2 40 0 (lens epithelial cells)

miRNA : ff /N RNA (microRNA)

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

mTOR W 7L 2 % 2¢ & 1A %5 R # &H 1 ( mammalian target of

rapamycin )

MTT ; Y F JE A %k £8 ( methyl thiazolyl tetrazolium)
NF : 1% % 5% A 7 ( nuclear factor)
OCT ;&4 F Wi 2 F1 i (optical coherence tomography )
OR . fli # Lt (odds ratio)
PACG . Jf & 1 4] f8 0 35 G IR ( primary angle-closure glaucoma)
PCR : 3 & i 5% X [ h; ( polymerase chain reaction)
RGCs : #8455 41 iy, (vetinal ganglion cells)
POAG : 5t & P HF #1235 DG IR (primary open angle glaucoma)
RB : #, % 5 £ 41 U J8 ( retinoblastoma)
RPE : #1L i 4, 2 | J (retinal pigment epithelium )
RNV . ¥ W i 5 A= 1L 45 ( retinal neovascularization )
RP : #0 9 Ii €53, 25 4% 1 ( retinitis pigmentosa)
STt JEAliTH M 53 W 55 ( Schirmer 1 test)
shRNA ;%5 % & RNA (short hairpin RNA)
SIRNA : /N F4 RNA (small interfering RNA)
a-SMA : a3 L3N 3 1 ( a-smooth muscle actin)
TAO ; FIR IR #H ¢ AR 9% ( thyroid-associated ophthalmopathy)
TGF . #: fk 4 K [ F (transforming growth factor)
TNF : ifr982 ¥ %E [H 7~ ( tumor necrosis factor)
UBM ;75 A= ) B 535 5% (ultrasound biomicroscope )
VEGF: Il % N % A4 K A F (vascular endothelial growth factor)
VEP . #1925 & i /i ( visual evoked potential )
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