5525 % 4 18] FHEHRE EAR Vol. 25, No. 4
426 201947 H Journal of Tianjin Medical University Jul. 2019
MXEHRS 1006-8147(2019)04-0426-04 "
ZR R

T B B A B AR i PR L 2 P

EHE, BEB Z R, FRREHFR
(CRALBERIR AR PR B B R R SR, KRR A IRBHITFE AT , Kt 300384)

HE B Mol mmE KL B aT s kAL R Bk A e 22 F Ry X, 498 10 257 £, 54469 20C Z ARk -F 3230
PIB R E RAR, B8 SRR B R A DN T A e, i X K BT FRAF, o T F RN, RV T FRFLEN
Kk, B, it 10 SRR 2, AE AL AT 6 R AR A S e IRA R A i 4069 206 I 3B B KR # 48 256,
23G AN IR IEI R, R, KA A IR B KoL R, ALy O 6948 £ KR Z 38 % | e K G AKIRE IR A
REF . XALARERA P E TR —RILFBRIEF R A%, 5 TR 2PN SR ohu, HE-2 0 B E 24
LBy ) B ARAFW T A A R, B A S # Oshima T 2010 S E X3 T 276 38k E 2%, 276 3B R E Rax 2 47
A I IB R E R 0 T ik BB G, W A RRSMT B A ek ib fe Szt H A I R R TR, B AT 276 4
I Mg B RS A B Gk A2 | s b i PR R R R R AR R A KRR RIS R T ] 3k

BRE RGBT B0 4R
KA MR BB IR IR R B N
hE %S R779.62 XEkFRERS A

H 1972 4% O’ Malley $2H T 25 =8 1H 206
TEHE AT A LA, 3 T (AL 190 55T AR LT LA
FTHGH & R, SR AN DI ACRE AR SR B, an PR
DI HR ., Y00 BT 2H 0 A KXo B A R I S
R AR JUBETT A OGP, - iE2e 80 4R4U4),20G
POEAROIFIARIGR] T2, #2004 45/ H
RYIEATIE RS iz AT, H— B S e
B, BEERH AL HORI KR B B 4
DIFI R GBI T L GE BRI R 58, A S0
HEIBIE R H R G AT — DA E LA
125G FELEGWREVIRRFARRSE

AT N B RN, Fujii 8578 2002 455
256 4 RSP BHAEVER T ARSR
(transconjunctival sutureless vitrecotomy, TSV) N F
TR, 2R GAEMES B8 R EEE
TEEEFEEIE, WMEE M 3.6 mm KIYR M
UL, IAME5 312K 0.57/0.62 mm , #EFER B Smm
KAy s B AR, WAMES N 0.37/0.56 mm, Hf 5
% 20G 19 0.9 mm B FARRER] T 256 19 0.5 mm?,
MBI T B B B AR DT BR 248 (micro incision
vitrectomy system, MIVS B/, I A8 g 7= AL G
VIR GUe 10 B B D) R GE R B AR AR B i 220

R TALEE 20G,25G i T HA A/ H G/ 4
B, AP PEAHIR HYIR Y, LR FCE E A
PG T AR GRS S I - ) S AR R
EEE N EFE(1981-), 8, TREW, B+, R E  HIBER
0 BR AR SME s 5 IR S 1B - ZE1% 5% , E-mail: xiaorli@163.com,

=2 VA A o (12 D I @ L pa ks X S RS
S5 R HERER, AT S HR 35K 25 DA PR 4, AR P R
FEAFRR, FAREF T, gD 1 T AR A i A 1
W EA, FARUID PRS0 T AR IR
O N ETAE BEAR R T RORER T 55 AR T 256 1Y
Iz e

SR, FIAK 25G H T S 8 5 s F Ry FR
P, BB Rl 2RI B R, 2R A
RIXE s EA A e BUE fEE BN L 5 i 142
B, D) EIHORAL, TR R A 818 nT B FH ZE 3
VIEE , 6T 41 4 HEOH A XA I 5 250005 b AF X 458
B, AR A Bl A B e S SR R RN, 25 5 25 il
AR ROH BRI N IR B S A, L R A A TR
A BRE AR TR AT IR A8 4121 S Bt 1A 523, T
DA TRETE A SRR BUERIAR 256 1R T —
AP L ) 33 3 AR A DO BT AR, AN FH ™ e A
Y F I P AR IO i A5, 7 448 B A 3 B (AR D) B
A5 S 2 MRS Mo 1) S50 19 SR T 256 I
Ay iE— it
2 23G REETESHEEVIBRFRARS

HTF 25G B R FRYE , Claus T 2005 4F 1 AR IE
TAEH 23G 5e% 41 HIRBEIARDIBR F A Ak R4
WZRBEEE T 206 F 256 B S 15 R T %
LT R/INI SRt 3 T SRR, S5 T e
Wit , I HLU) ek A R T o ke A T 88 G (DD
AT T IR, M 5 MRS 1T 30 °©~40 °ff
MIRRE DT ) o BT R G250 0 RK/NA 0.72 mm,



55 4 TR, 25 S B PR TR A I A 107 T 2E 427

EE MK 4 mm, NIMESHIR 0.65/0.75 mm HHE
ML, 588 TIERNT A4 5 R N e
B IR NBOCER 4RSS HRFEEE EE I, 51
MEERHN R RFR, RS . BRI E
A 1200 r/min, KW 545K R 500 mmHg"™,
2007 4F Alcon 1E25—1% 23G (FLRE FEFT T okt
e T AR 23G, FLE ] ) R AR BRI Asf i i il L
TR ATRAMR P JRAS A« 25 % 38 28 ] i 1 Ry
“—TRRIE SR A EE R AT T A DU
%, S UK, 200~30° 6, Sl TR YR 2 1 25 B T
I R IR ARSI, A48 5 LS M i, 240 )
AR 7 1) e J A ) S A . TR e IS Y 236G B
YIRS E| 3R L = 2 2 500 v/min, W R T HE I
SLREne,

IR 256G THBI T SaE GHOR  BEZ MR 26T
25G ARJFEIR EAIRGE R HiE £, (HASH - RAR
FER B, AR 5 — 500 1 A e IR R 32 3 1]
THEARFKFS, FHGEETR 256,236 BEE VI 1
BEA WO DA G U 08 U AR R 4k & R P 5k
SEIERRE R 2 A2 DRI, BV 5 00 1 AR /)N
(127G B, BB D) O DR A s A 8
B U IR P 5 0 R AR AT R AT 2

TR 25G,23G Fa bl B B AL, T B¢
I Ty , VIR AR, UIRISCR T &, BRI 52 P 4
15, RKHIN T FARIE N AE TS, L S BT AR
W BERTIE B2l BB R B A2 5| L8 B AE LB
BEAK A5 B AR AR IR PN 98 ™ 9 B T A R s
AL TR JoA 7 L VA 400 DO G 5 MR 4% B s A
FRUL R R A5 15172524 236 R JLF- 0] LU
T A 0 B B AR D s o R S5 1 256+,
27G B, 23G o REH B R B U1 11 LA A A A i
HA RN RCAIPES, 1000 JE B A aEHH 236
EEEREE S LRETE 1 min Y58 U2,

3 25GH+AGIETEAHBEVIBRFARRS

Bl AR B, 25G+HELEE T 256G 123G 1Y
e 2 I B F IR . 25G+3E BRI HI F AR
ARG R MEG N 256 BEFEIRTFAR R 480k ik i ok , 1
T BEY)Sk MO AR AR, B K F A
£ 5 000 r/min, 3% Y]k T 17158 Th st 9 1 25 0k 20 1) 1
£ 0.23 mm, FHHEEH TN ECER G, T
23G WY RS, 256+ V) 52 G0 HA7 S bR B o |
IR ERVETE ARG Al I U] 1% A TR 4, BRI
X HEFE RT3 43 B 43 B IS4 255, K400 1 s
/N, PR AR ] e B PR A
K IE R RE R K A 25T SR T S A A A2l

4 271G AEBERESHEBEVIRFARARS

h T REAR S U)o b A A OGO B, A fIRHR
JE RN 945 R 25 B/ INBR G () SR, 2010 4 H AR
2¢3# Oshima 5 faf 2 HR &l 70> (Dutch Ophthalmic
Research Center, DORC) & 1E , £ Ophthalmology &
WIEHRGE T 276 BISIAYIEI RS, 27C BV RS
BBV HARRER T 0.408 mm, @4 AIK 2
25 mm RIG AL, [ I 11 0 T Y S S A 3] 1
0.211 mm, 3% 1) Sk 0230 40 D0 B 1T, 345 0 1 48
HERERZS ], JF B8 T RER Y]k
T O SerdE RN RS RN B -
FER BlSR /AR S R P L BE A AR AR . FRAR D] 1 AR A
SRR S B R EAE 27C BT RIR/IN N
29G (' T £F 2 i 3 B RE 43 ik E] 20 3B A9
KT 25 TR RSR AT, 8 36 AR DL T34 [ #E, 1
FLRB S ) FH G 28 4 (AR A Sy S 9% i st s il IR
BRIEAR T ) o PUBRERE S0 DTS RS 0 i
B, AN EAGEE D O AR08 25G —FF,
827G AT T — BB BE TR B R (AR i 45 ik
PRV, 45 51 R, 276 0] LASE S AT, R B
B ERYI O FRRG, TH &R, 45 R 5
BEARAEARIGIREIER ARG 2 #2727,

KT K276 FARIENIE , 2 KA Al 1 7 3
fill EdEAT 7 ek, Hod Alcon 28 W) 2012 44 HY Y
R N e R 8l 3% U &R 48 276 +Constellation
Vison System 15 £ 1]y W o AR A AT I 1
(Q=mxr4xAp/(8nL)),27G HAEARLT 25G &K
20%, PRI B[] P 3 38 A Y 2o ) O
(Flow rate),27G #H T 25G FEIK2) 60% , {HiX—[7]
FEEAT LA Ao 8 0 T VR ity ) R 2 R () sk /N R
FBOK T 3 (A 3 A T R, B YRR R Y
PEYIHUR T BEARRG HE 2R BT 5 5 K6 R i 5] B
PRFEDIE B AT B R) R R b o 3l 1 S0 &
P, H04C 276G FEBEYIHE 2K K 1 000~1 500 r/min [T
4 i(Duty cycle) 5 25G AHAFEE 205y, JEUIRCR T
L SR, AR PR S B VTR TG et S RRAIR,
£ 2 000 r/min B FEAE 7%, HHUIRCRRR
P4 o 25 Y Constellation Vison System F¥3% T3
REEILF] 7 500 v/min, I HAEEHIITA L, TR}
FTEEINE TR, @it 25GH+TERE IR YIS
X LE & B, B R Y, 270G+ S B I A5 A I
(Flow rate ) KHER 25G+1 60% . 1LAF,27G+H) 3D 5
ARV A s ) B DA b s =, R
HTE DR oL B R s T LSRR d R I 5 ] 6
650 mmHg it A 5 000 r/min A3 3 51k B Fe Ak



428 FHEHKRESK

525 &

MBI TE V) R S B RS AR I, AR 5 1 67 Fe DA
T 38 AP R 0 300 0L DO B g 2 5|, sl /2 I R ORI ot 254
LB KA B LA 7 500 v/min F 2o B U0 8 R4 T B
VIR 1 HL, 27 G+ R B ) Sk I 11 B 430 Tt , T4
5 0N B 3 B B 2T A 1 45 TS 0 ) R 2 ] ) 25
Bt , AN T 46 At Al B 8 Al R PR 66 R PR BT A Y
LR ARSI L BB 2 5 Hh 58 SR 43 25 o) B8
PR SEERAE /D T AR e R N AR, A T
ARHF ]33

DORC 5 Eckardt % & 1E#E 1 T 3 ) R 38
8 000 r/min FRUTFA HL XL B 1) Sk | {3 D) R A5
H9 % 16 000 r/min, HAEAEMIUIH ST, Ky
ANZ RGP,

50048 25G —#f, 04t 276 {UH F— bk £k
FAR Stk I (4 276 B4 T F RN RS, g
DEESRTEAS , BOBIRYT IO A U R 5 BRI L,
P 7K R BA B B (AVE ok , f BRE S ) 0, L BRE T
L, Ao 5 P bk o M B AL B B AR B A 4
G, 55 HE P D0 S 7 R oA JE e ik L 2 |
9 SRR DG IR B BE A I, RSt N R S5 BB
PEREA I, P9 BT M I 55 5 B ER AR, IR P R
Jir R L TP A0 D) I 25, L e 400 X R g 25 e s
AFE PVR, H 2B GE PR PR 40 0 S 228 A B AN
Ze=% VA i o U O = T R o 1 R =g A
}L %[29, 33-38] o

10 RAEHT, 256,236 BERYIBR AR FRATAH A
T B AR AR RN, T ) 276 3
TE AR5 A T 2K SO0 R /N iR PR 4 ) 3
FERTHESE T — K FRIETF 2015 4F5] 276 R4t
HATXTF 276 MRiE /D AR 276 BEESIAVIBEA
CL A TE IR ST e PR ] h IR S T o e LA
Bk, (HARIEUN 25G.23G BEEEIR U] A 1 & e —
FE,27G B R G REIR T5 Bt — 25 (0 78 3 ekt
LR B R IEI R TR A FE G H R m B )
BT e A AV S AW e 8 LRI i 1) . A
FEAABPRE R A TN 56 36 i T B B AR DI BR R 46
FHTIRYT 45 2 B AL I B 055 , LA fse /N ) 473
BRI
S 3HR:

[1] O’Malley C, Heintz R M. Vitrectomy via the pars plana—a new
instrument system|[J]. Trans Pac Coast Otoophthalmol Soc Annu
Meet, 1972, 53:121

[2] Kreiger A E. Wound complications in pars planavitrectomy[J]. Reti—
na, 1993, 13(4):335

[3] Thompson J T. Advantages and limitations of small gauge vitrecto—

my[J].Surv Ophthalmol, 2011, 56(2):162

[4] Fuii G Y, De Juan E, Humayun M S, et al. A new 25 —gauge
instrument system for transconjunctival sutureless vitrectomy
surgery[J]. Ophthalmology, 2002, 109(10):1807

[5] Guthrie G, Magill H, Steel D H. 23 —gauge versus 25 —gauge
vitrectomy for proliferative diabetic retinopathy:a comparison of
surgical outcomes[J]. Ophthalmologica, 2015, 233(2):104

[6] Sato T, Emi K, Bando H, et al. Faster recovery after 25 —gauge
microincisionvitrectomy surgery than after 20 —gauge vitrectomy in
patients with proliferative diabetic retinopathy[J]. Clin Ophthalmol,
2012, 6:1925

[71  Yang S J, Yoon S Y, Kim J G, et al. Transconjunctival sutureless
vitrectomy for the treatment of vitreoretinal complications in
patients with diabetes mellitus[J]. Ophthalmic Surg Lasers Imaging,
2009, 40(5):461

[8] Okamoto F, Okamoto C, Sakata N, et al. Changes in corneal
topography after 25 —gauge transconjunctival sutureless vitrectomy
versus after 20—gauge standard vitrectomy[J]. Ophthalmology, 2007,
114(12):2138

[9] Neuhann I M, Hilgers R D, Bartz —Schmidt K U. Intraoperative
retinal break formation in 23 —/25 —Gauge vitrectomy versus 20 —
Gauge vitrectomy[J]. Ophthalmologica, 2013, 229(1):50

[10] Scartozzi R, Bessa A S, Gupta O P, et al. Intraoperative sclerotomy—
related retinal breaks for macular surgery,20 —vs 25 —gauge
vitrectomy systems|J]. Am J Ophthalmol, 2007, 143(1):155

[11] Lakhanpal R R, Humayun M S, De Juan E, et al. Outcomes of 140
consecutive cases of 25 —gauge transconjunctival surgery for
posterior segment disease[J]. Ophthalmology, 2005, 112(5):817

[12] Inoue M, Noda K, Ishida S, et al. Intraoperative breakage of a 25—
gauge vitreous cutter[J].Am J Ophthalmol, 2004, 138(5):867

[13] Appenzeller M F, Petersen M R, Foster R E, et al. Intraoperative me—
chanical failure of a 25-gauge vitreous cutter[J].Retin Cases Brief
Rep, 2010, 4(3):274

Ibarra M S, Hermel M, Prenner J L, et al. Longer—term outcomes of

[14

fin.r}

transconjunctival sutureless 25—gauge vitrectomy[J]. Am J Ophthal—
mol, 2005, 139(5):831
[15

—

Eckardt C. Transconjunctival sutureless 23 —gauge vitrectomy|J].
Retina, 2005, 25(2):208.

[16] Chieh J J, Rogers A H, Wiegand T W, et al. Short—term safety of 23—
gauge single —step transconjunctival vitrectomy surgery [J].Retina,
2009, 29(10):1486

Gupta O P, Ho A C, Kaiser P K, et al. Short—term outcomes of 23—
gauge pars planavitrectomy[J].Am J Ophthalmol, 2008, 146(2):193

(17

—

[18] Acar N, Kapran Z, Unver Y B, et al. Early postoperative hypotony
after 25—gauge suturelessvitrectomy with straight incisions|J]. Reti—
na, 2008, 28(4):545

[19] Byeon S H, Lew Y J, Kim M, et al. Wound leakage and hypotony after
25 —gauge suturelessvitrectomy: factors affecting postoperative in—
traocular pressure [J]. Ophthalmic Surg Lasers Imaging, 2008, 39(2):
94

[20] Hsu J, Chen E, Gupta O, et al. Hypotony after 25—gauge vitrectomy
using oblique versus direct cannula insertions in fluid—filled eyes[J].
Retina, 2008, 28(7):937

[21] Schadlu R, Shah G K. Early postoperative intraocular pressure after



23—gauge sutureless small—incision pars planavitrectomy|J]. Retina,
2009, 29(7):1043
[22] Lopez G L, Pareja E J, Teus G A. Oblique sclerotomy technique for
prevention of incompetent wound closure in transconjunctival 25—
gauge vitrectomy[J]. Am J Ophthalmol, 2006,141(6):1154
[23] De Preobrajensky N, Mrejen S, Adam R, et al. 23 -gauge
transconjunctival sutureless vitrectomy: a retrospective study of 164
consecutive cases|]]. ] Fr Ophtalmol, 2010, 33(2):99
Stalmans P. 23—gauge vitrectomy|J]. Dev Ophthalmol, 2014, 54:38
Mikhail M, Ali-Ridha A, Chorfi S, et al. Long—term outcomes of

[24
25

sutureless 25-G+ pars—planavitrectomy for the management of dia—
betic tractional retinal detachment[]]. Graefes Arch Clin Exp Oph—
thalmol, 2017, 255(2):255

[26] Savastano A, Savastano M C, Barca F, et al.Combining cataract
surgery with 25 -Gauge High —Speed Pars planavitrectomy results
from a retrospective study[J]. Ophthalmology, 2014, 121(1):299

[27] Oshima Y, Wakabayashi T, Sato T, et al. A 27 —gauge instrument
system for transconjunctival sutureless microincision vitrectomy
surgery|J]. Ophthalmology, 2010, 117(1):93

[28] Oshima Y. Innovations in 27 -Gauge vitrectomy for suturelessmi—
croincisionvitrectomy surgery: Duty cycle control and dual —port
cutters may allow wider use of ultrasmall-gauge vitrectomy[J]. Reti—
na Today, 2014:42

[29] Osawa S, Oshima Y. 27-Gauge vitrectomy[J|. Dev Ophthalmol, 2014,
54:54

[30] Abulon D J. Vitreous flow rates through dual pneumatic cutters:

(EB% 417 R)

sponsiv e deacetylase in cardiomyocytes that protects cells from
stress—mediated cell death by deacetylation of ku70[J]. Mol Cell
Biol, 2008, 28(20): 6384

Kerr E, Holohan C, McLaughlin K M, et al. Identification of an
acetylation —dependant Ku70/FLIP complex that regulates FLIP

[27

expression and HDAC inhibitor—induced apoptosis[J]. Cell Death
Differ, 2012, 19:1317

(28] JH/NFE, HEE, 2R, . Ku70 ZBEALA S tsa P55 A0 25 I 9 40
T (1] BUCAP ey BE R, 2015, 22:4214

[29] Clague M J, Heride C, Urbe S. The demographics of the ubiquitin
system [J]. Trends Cell Biol, 2015, 25(7): 417

[30] Postow L, Funabiki H. An scf complex containing fbx112 mediates
DNA damage —induced ku80 ubiquitylation[J]. Cell Cycle, 2013,
12(4): 587

[31] Ishida N, Nakagawa T, lemura S I, et al. Ubiquitylation of ku80 by

rnf126 promotes completion of nonhomologous end joining —

mediated DNA repair{J]. Mol Cell Biol, 2017, 37(4)

Brown J S, Lukashchuk N, Sczaniecka-Clift M, et al. Neddyla—

tion promotes ubiquitylation and release of ku from DNA-damage

sites[J]. Cell Rep, 2015, 11(5): 704

[33] Pichler A, Fatouros C, Lee H, et al. Sumo conjugation — a mechanis—

tic view[J]. Biomol Concepts, 2017, 8(1): 13

(32

131

[32

—

—

effects of duty cycle and cut rate[J]. Clin Ophthalmol, 2015, 9:253
Abulon D J, Buboltz D C. Performance comparison of High—Speed
Dual —Pneumatic vitrectomy cutters during simulated vitrectomy
with balanced salt solution[J]. Transl Vis Sci Technol, 2015, 4(1):6
Dugel P U, Abulon D J, Dimalanta R. Comparison of attraction ca—
pabilities associated with high—-speed, dual —pneumatic vitrectomy
probes|J].Retina, 2015, 35(5):915

Khan M A, Shahlaee A, Toussaint B, et al. Outcomes of 27 gauge
microincision vitrectomy surgery for posterior segment disease [J].

Am ] Ophthalmol, 2016, 161:36

[34] Rizzo S, Barca F, Caporossi T, et al. Twenty—seven—gauge vitrectomy

for various vitreoretinal diseases|J]. Retina, 2015, 35(6):1273

[35] Zhang Z'T, Wei Y T, Jiang X T, et al. Surgical outcomes of 27-gauge

pars planavitrectomy with short —term postoperative tamponade of
perfluorocarbon liquid for repair of giant retinal tears[J]. Int Oph—
thalmol, 2018, 38(4):1505

[36] Srinivasan S, Koshy Z. Pars plana posterior capsulectomy with a 27—

gauge microincisionvitrectomy system for dense posterior capsule

opacification[J].J] Cataract Refract Surg, 2017,43(6):719

[37] Romano M R, Vallejo—Garcia J L, Scotti F A. 27-Gauge vitrectomy

[t

for primary rhegmatogenous retinal detachment: is it feasible[J]. Ann
Acad Med Singapore, 2015, 44(5):185
Yoneda K, Morikawa K, Oshima Y, et al. Surgical outcomes of 27—
Gauge vitrectomy for a consecutive series of 163 eyes with various
vitreous diseases|J|. Retina, 2017, 37(11): 2130

(2018-07-17 Wk )

S S S O PO O O S

[34] van der Veen A G, Ploegh H L. Ubiquitin—like proteins[J]. Annu

Rev Biochem, 2012, 81: 323

[35] Mo Y Y, Yu Y, Theodosiou E, et al. A role for ubc9 in tumorigene—

sis [J]. Oncogene, 2005,24(16):2677

[36] Yurchenko V, Xue Z, Gama V, et al. Ku70 is stabilized by increased

[37

]

cellular sumo [J]. Biochem Biophys Res Commun, 2008, 366(1): 263
Hang L E, Lopez C R, Liu X, et al. Regulation of ku —DNA
association by yku70 ¢ —terminal tail and sumo modification[]]. J
Biol Chem, 2014, 289(15): 10308

Ferrer C M, Sodi V L, Reginato M J. O —glcnacylation in cancer
biology: Linking metabolism and signaling[J]. ] Mol Biol, 2016, 428
(16): 3282

[39] Couto C A, Wang H Y, Green J C, et al. Parp regulates nonhomolo—

[40

[41

=

]

gous end joining through retention of ku at double—strand breaks|J].
J Cell Biol, 2011, 194(3): 367
Rulten S L, Grundy G J. Non —homologous end joining: Common
interaction sites and exchange of multiple factors in the DNA repair
process|J|. Bioessays, 2017, 39(3)
Rathaus M, Lerrer B, Cohen H Y. Deubikuitylation: A novel dub en—
zymatic activity for the DNA repair protein, ku70[J]. Cell Cycle,
2009,8(12):1843

(2018-08-25 i )



