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Abstract

* AIM.To systematically evaluate the effect of trypan blue
capsule staining on corneal endothelial cells in
phacoemulsification.

¢ METHODS: RCTs on the use of trypan blue for capsular
staining in phacoemulsification were retrieved from China
Knowledge Network ( CNKI), Wanfang Database, Weipu
Database, SinoMed, PubMed, SpringerLink, Clinicalkey,
Medline, Cochrane Library, Web of Science, OVID,
Embase. The search time was from the establishment of
the databases to April 2019. The Meta - analysis of the
included literature was made by Revman 5.3 and R 3.7.

¢ RESULTS: Eight trials included 378 eyes were selected.
Meta - analysis showed that the number of corneal
endothelial cell loss between 0.02%, 0.06% or 0.1% trypan
blue capsule staining group (193 eyes) and non-stained
or placebo staining group (185 eyes) changed without
statistical significance [ Within 1Tmo after operation ( WMD-=
-10.47, 95% Cl=-26.44-5.61, P=10.20); 1mo after
operation (WMD=-60.72, 95% Cl=-170.92-49.49, P=
0.28) |. The percentage of corneal endothelial hexagonal
cell loss at Tmo after operation changed without statistical
significance ( WMD=0.50, 95% CI=-2.09-3.09, P=0.71).
The central corneal thickness ( CCT) at 1mo after
operation changed without statistical significance ( WMD=
3.10, 95% CI=-5.77-11.98, P=10.49). The coefficient of
variation ( CV) changed without statistical significance
(WMD=-1.00, 95% CI=-2.86-0.86, P=0.29).

e CONCLUSION; 0.02%, 0.06% or 0.1% trypan blue
capsule staining in phacoemulsification have no
significant effect on the number and function of corneal
endothelial cells.

e KEYWORDS.: cataract; phacoemulsification;
blue; corneal endothelial cells; Meta-analysis
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Random sequence generation (selection bias) _

Allocation concealment (selection bias) _:l

Blinding of participants and personnel (performance hias) _:]
Blinding of outcome assessment (detection hias) _:l
Incomplete outcome data (attrition bias) _:I

Selective reporting (reporting bias) _:l

omervias [ NG |

50% 75%  100%

0% 25%
B Low risk of bias [CJunclear risk of bias Bl Hioh risk of bias
2 NEREITFME,
FT1 PNTEERBE
YR 215 n (%) T it
B AEER 2010 Vs 22 70.5 0. ImL 0. 02% & By ()M 58k
Xif 20 71.8 ARG
I AESEY /2008 R 24 67.2+4.8 0. ImL 0. 1% 15 W& (fif = IRFHIFFE A7)
Xif B 18 65.2+6. 1 ARG
Fritk " /2005 R 15 71.6 0. ImL 0. 1% 15 By ()7 M0
Xof HR 15 71.6 ES/ul
Chung 2511 /2004 R 14 66.4+10.0 0.5mL 0. 1% Trypan blue( Vision Blue)
X AR 15 71.5+9.6 Not dyed
Nagashima %51%7 /2017 56 36 REEH 0. ImL 0. 1% Trypan blue( Vision Blue, DORC,Zuidland , Netherlands )
X AR 35 RAEH| Not dyed
Abdelmotaal 25 /2019 46 62 50. 8 0. ImL 0. 1% Trypan blue( Vision Blue, DORC,Zuidland , Netherlands )
X iR 62 50. 8 Not dyed
Yamamoto 251 /2005 §7 Y102 10 64+6.5 0.1 mL 0.06% Trypan blue ( Vision Blue, DORC, Zuidland, Netherlands)
X R 10 64+6.5 Not dyed
Dada %1% /2004 Wi 10 51+2.0 0. ImL 0. 1% Trypan blue( Vision Blue)
papit] 10 49.8+3.6 the patient’s autologous blood
F2 MAXEHKAREEN
Y4 A SCHR P A 53 e B Hik o/ #ER Jadad #7453 (43)
HHASE /2010 1 1 1 1 4
PN S /2008 1 1 1 1 4
FrAE" /2005 1 1 1 1 4
Chung %' /2004 2 1 2 1 6
Nagashima %51%7 /2017 1 1 2 1 5
Abdelmotaal 251 /2019 2 1 2 1 6
Yamamoto Z£1 /2005 1 1 2 1 5
Dada %1% /2004 1 1 1 1 4
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Trypan blue Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Fixed, 95% CI IV. Fixed. 95% CI
Chong Fai Chung2004 657 558 14 950 682 15 01% -293.00[-745.27,159.27] =
Hazem Abdelmotaal2019 2001 509.77 62 28714 58476 62 07% -87.04[-280.14,106.06] DR T
Vijay K. Dada2004 186.1 19571 10 1691 81.02 10 15% 17.00[114.28,148.28] S
I TEE2009 66.87 19244 24 22475 19871 18 1.8% -157.88[-277.69,-38.07) 2
EitA2010 12026 269 22 13648 272 20 956% -7.22-23.60,9.16] I
Fritf;2005 2754 4154 15 2656 43153 15 03%  9.80[293.32 312.92) —=E
Total (95% Cl) 147 140 100.0% -10.41[-26.44,5.61] 4
Heterogeneity: Chi*= 8.25, df= 5 (P = 0.14); F= 39% _5500 _2450 2%0 560

Testfor overall effect: Z=1.27 (P = 0.20)

B Trypan blue Control
Study or Subgrouj Mean SD_Total Mean
Chong Fai Chung2004 526 404 14 658 614 15
Narumichi Yamamoto2005 107 155.88 10 181 231.23

Takamitsu Nagashima2017 61 310.04 36 99 353 35

Total (95% CI) 60
Heterogeneity: Chi*= 0.24, df= 2 (P=0.89); F= 0%
Testfor overall effect. Z=1.08 (P = 0.28)

SD Total Weight

60 100.0%

Trypan blue Control

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed. 95% CI

8.6% -132.00[507.94, 243.94]
10 40.7%

-74.00 [-246.84, 98.84]

50.7% -38.00[192.71,116.71]

-60.72 [-170.92, 49.49]

500 -250 0 250 500
Trypan blue Control

3 RMABRERFABRARAMIXBILBEHHRAE ARG Imo ;B ASE 1mo J5,

Trypan blue Control
Study or Subgrou Mean SD Total Mean SD Total Weight
Hazem Abdelmotaal2019 4 9 62 3 6 62 929%
I AAEE2009 3 17 24 9 15 18 71%
Total (95% CI) 86 80 100.0%

Heterogeneity: Chi*=1.85,df=1 {P=017); F= 46%
Test for overall effect Z=0.38 (P=0.71)

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

1.00 [-1.69, 3.69]
-6.00[-15.71,3.71]

0.50 [-2.09, 3.09]
10 5 0 & 10
Trypan blue Contro

B4 FWARBERE 1mo AIENKRABHMEMERL LG LLRHFRMKE,

Trypan blue Control
Study or Subgrou| Mean SD Total Mean
Hazem Abdelmotaal2019 504.57 30.22 62 50569 33.74

Takamitsu Nagashima2017 5338 315 36 5236 343 35
536.9 6569 10

Vijay K. Dada2004 5453 1576 10

Total (95% ClI) 108

Heterogeneity: Chi*=1.42, df= 2 (P = 0.49), F= 0%
Test for overall effect: Z= 069 (P = 0.49)

5 WHEEEARG 1mo CCT thBEMARME,

SD_Total Weight
62 62.0% -1.12[12.39,10.15]
335% 10.20[-5.13, 25.53] N e
45% B8.40[-33.47,50.27]

107 100.0%

Mean Difference
IV, Fixed, 95% CI

o

Mean Difference
IV, Fixed, 95% CI

3.10 [-5.77, 11.98] ?

50 25 0 25 50
Trypan blue Control

Trypan blue Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
Hazem Abdelmotaal2019 38 6 62 38 6 62 77.7% -1.00[3.11,1.11]
I AAEE2009 23 724 24 6 18 223% -1.00[4.94 2.94]
Total (95% CI) 86 80 100.0% -1.00[-2.86, 0.86] q

Heterogeneity: Chi*= 0.00, df= 1 (P = 1.00); F= 0% /T G : 1
Test for overall effect: Z=1.05 (P = 0.29) Trypan blue Control
N a1y 3 zs
Ele RMABRERGERAELZRRL(CV)LEHZRKE,
Typan Blue Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chong Fai Chung2004 657 558 14 950 682 15, -293.00 [-745.27,159.27]
Hazem Abdelmotaal2019 2001 509.77 62 28714 58476 62 -87.04 [-280.14, 106.06] SR A
Vijay K. Dada2004 186.1 19571 10 1691  81.02 10 17.00[114.28,148.28] o
mitA2010 129.26 269 22 136.48 27.2 20 97.4% -7.22[-23.60,9.16] .
Frifz2005 2754 4154 15 2656 43153 15 9.80 [-293.32, 312.92] = =P =
Total (95% CI) 123 122 100.0% -7.73[-23.90, 8.44] L

it Chiz= 2 i cR= + + + +
Heterogeneity: Chi*= 2.33, df= 4 (P = 0.68); F=0% 500 -250 250 500

Test for overall effect: Z=0.94 (P = 0.35)

7 RJE1mo WARKKAME KRB RESTHRME,

2.4.3CCT 3 MWFge "™ 4% T RJG 1mo CCT,3 4>
M7 AR AN K] 5 BToR . #5F5E [8) G i 2 5
(I’=0%,P=0.49) , >R F [ 50 AT 0 Hr . 25 R 1
N HEFA NS LT AR, G B GL 5 R e A L
ER G E X (WMD=3.10,95%CI;-5.77 ~11. 98,
P=0.49)

2.4.4CV 2N AR T ARG €V, 2 AN SLAFSE
HIARAREIANE 6 TR, 05 (A 0 2 5 it (1P = 0%,
P=1.00) , R JHE e 2 B 45504, 25 R s, A
B AT AR, SR e 0 5 oR e (A H L 22 = T4
P28 L (WMD=-1.00,95%CI.-2.86~0.86,P=0.29) ,
2. 4. 5 BB X T ARG Lmo AR N Rz 41 i 25 2%
B—T01, SR 138 R 550 A 15 0 i ML 355 1 A 5 2 e S 0 £
meta 7P AT, G5 R I G T 252 F L (WMD = -45.70,95% CI .

Favours [experimental] Favours [control]

-114.23~22.84,P=0.19) [ [HFESHEME(P=0.14,I =
39%) , HIBRININEE ST I, 25 R TC G 24 L (WMD =
~7.73,95%CI.~23.90~8. 44, P=0.35) ,{H 5 i 4 B 5 f&
K(F=0%,P=0.68), UWLIA 7, Vi W % 30 1Y S5 o 1 3 %ok
VEFAZAE5E . KA 4 TV 58 SR FH [ A% 0 455 78 1 Bt AL
2RO RS TR A 3 B AT Meta 23 HT, RS Tmo J5 (135 3,
6mo) i B PN Bz 40 il % K B (WMD = -60.72,95% CI .
-170.92~49.49,P=0.28) (& 8) , RJ5 1mo &N K 7
FAIE 20 52 A5 ( WMD = -0. 88,95%CI: —6.96~5. 20,
P=0.78) (& 9), RJ5F 1mo CCT ( WMD = 3.10,95% CI;
-5.77~11.98,P=0.49) (& 10) , KJ5 CV(WMD=-1.00,
95%CI:-2.86~0.86,P=0.29) (Kl 11) ,45 R B/x 4 Wik
JRFR ARG A AT i B R A W AR A R IR AT 4
S FERRE N
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Typan Blue Control Mean Difference Mean Difference
Study or Subgrouy Mean SD Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chong Fai Chung2004 526 404 14 658 614 15 8.6% -132.00[-507.94,243.94]
Narumichi Yamamoto2005 107 15588 10 181 23123 10 407%  -74.00[-246.84, 98.84] —
Takamitsu Nagashima2017 61 31004 36 99 353 35 507% -38.00[182.71,116.71] ——
Total (95% CI) 60 60 100.0%  -60.72[-170.92, 49.49] -
Heterogeneity: Tau?= 0.00; Chi*= 0.24, df = 2 (P = 0.89); F= 0% _5100 _2950 3 2%0 560

Test for overall effect. Z=1.08 (P =0.28)

B8 ARJF 1mo FERRENKMIEE KBRS TRWE,

Typan Blue Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random. 95% CI
Hazem Abdelmotaal2019 4 9 62 3 B B2 731% 1.00 [-1.69, 3.69]
IEREE2009 3 17 24 9 15 18 26.9% -6.00[-15.71,3.71]

Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% CI

0 5 0 5 10

Favours [experimental] Favours [control]

Total (95% ClI) 86 80 100.0%
Heterogeneity: Tau®=11.29; Chi*=1.85,df=1 (P=017), F= 46%
Test for overall effect. Z=0.28 (P=0.78)

9 RE1mo BEANRABHRAERMELRLGIGRESHRKE,

Typan Blue Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI
Hazem Abdelmotaal2019 504.57 30.22 62 50569 33.74 62 62.0% -1.12[12.39,10.15] ‘_——._'_Lr
36 5236 343 35 335% 10.20[5.13,2553] T I
10 536.9 6569 10 45% B8.40[-33.47 50.27]

-50 .25 0 25 50
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