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Abstract
¢ AIM: To investigate the effect of unilateral endoscopic
dacryocystorhinostomy on binocular surface indexes.

e METHODS.: Totally 45 cases with monocular primary
acquired nasolacrimal duct obstruction ( PANDO ) who
successfully underwent endoscopic
dacryocystorhinostomy between 1 December 2022 and 31
July 2023 were enrolled in the study. Ocular surface
indexes, including the non-invasive tear break-up time
(NIBUT), Sjogren’ s International Collaborative Clinical
Alliance ocular staining score ( SICCA 0OSS), Korb score
of lid wiper and Schirmer test scores, were collected
preoperatively and at 0.5, 1 and 3 mo post- operatively.
Subsequently, various indexes were compared at each
time point between the operated and healthy eyes pre -
and post-operatively.

* RESULTS: There was no significant differences between
operated and healthy eyes in NIBUT, SICCA OSS, Korb
scores and Schirmer test (all P>0.05). Furthermore, the
Korb scores of operated eye at 0.5, 1 and 3 mo post-
operatively were significantly lower than the preoperative
value (P=0.034, 0.044, 0.027). Moreover, the Schirmer
test score of the operated eye at 1 mo post- operatively
was significantly lower than the preoperative value (P=
0.0461).

e CONCLUSION: After a
dacryocystorhinostomy, tear

successful endoscopic

drainage is restored,
however, ocular surface damage worsens. These changes
typically peak at 1 mo post-operatively before gradually
improving.

e KEYWORDS: dacryocystorhinostomy; lacrimal gland
functional unit; nasolacrimal duct obstruction; tear film

stability; lid wiper

Citation ; Zhang XL, Li M, Zhang KK, et al. Changes of binocular
surface indexes after unilateral endoscopic dacryocystorhinostomy.

Guoji Yanke Zazhi(Int Eye Sci) , 2024,24(3) .479-483.

479



EfRIRRIZRTE 2024 F38 F£24% F£3H
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

03l&

J e MR AR 15 Pk 5 H 4 BH € ( primary  acquired
nasolacrimal duct obstruction, PANDO ) /2 5 1H & & U, 1Y Ji
PR SO AL AL G 28 AE SRR R MR AL ST TR IR
RITL b w2 — & IHB Y BT | i & 3h )
25 R B TH AR E B R GOA BT S Ay, T A IR 3R
RAESN, A St 28 5w i IR B 22 F oA 3 AR
(o) M RE i figt> o 1A 2 T B8 A JT (lacrimal gland
functional unit, LFU) , £ 45 £ JFN 28 5 (4 A% A st 22 o
WP 22 R G0 A% I A8 b 28 A8 bt 28, ST TH R vt
A5 A0 B A TH R 20 W D S R 5 1R &R 48, LFU TEZERRH
PSR IR EAE Y . 245X PR S Bl B IR B e A
AR TH AR E T 850m 8 AT IR B AEAE ER

PR A5 W] TH 18 BH 28 23 5 e S8 AR TH TR ) B2 1
(7] BRLATUN T8 B 25 52 M PR 55, SCHRAE , 52 el B R
TH RS M A T L5 SOBUAR 14 TH ¥ 43 0 2% 16 Fn TH A
RN AR FE R T AT N B R S TH W A R
(endoscopic dacryocystorhinostomy , EDCR) J5 75 27.3% ) B
FMBT THRAER™ . PANDO % il W2 5] T 5 2 44 Jifg
PR~ 1 2R 1), A0 935 ik ot 4 J& 2R 1 9 (MMP 9) | L 4l g A
F-6(1L-6) 1 C BT (CRP) " . PANDO T3
{HEBARIHGS i TR (H, IF HAE EDCR ARJ5 1 mo iZ#i 1Kk
sl o X {g R i Schirmer test A1 BUT {H PH I 1% T
PANDO IR, {H7E PANDO HRIZNASE 1 mo, BUHR 22 8] fr) 22
SBWE R AT AR A SOH S R AR
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AR SR IR e S B0 i A T 4 /0 | 1R Y il = AH G F
G, R IR 5 T BN T A KT X 00 i HRE £ 52 i 0T 5 0 A e
TFo WA AN AR Z ) AL A ) 5 D RE D ThI Y 22 57 . A
R B AEWESE R CBIR EDCR AR5 XUIR IR 262 50 48
&, I BT AR IR Mg IR 22 [ 1) 25 57
1 W &RMTTE
1.1 34% AT A 2022-12-01/2023-07-31 FEARBE
PESWT N IR PANDO 8% | B H 32 1 [a]— B4k
fTH) EDCR, LA 45 8345, 9 ) 90 IR, Hoh 55 12
2 33 ], F-HIAF I 61.09+13.09(26-88) %/, ZeiHIEFH
FERHE 21 B 21 BR A IFGERL 28 24 1 24 IR, WHEAR
B, ARG 0.5.1.3 mo A MR SR, IF45 £l 70 o RIR2H
(45 M) fHEARZH (45 HR) o A 9E 2 2ol i BE B A8 2 Bt
SIH A I BT A BE S TSRS,
1A WAFRE (1) BEEAEIRZAR ; (2) JONES 1155 fH
PE - Il PR B B A A R Gk A S IR (111) 5 (3) T
FE 3 THE vhesd g 2
T2 HEBRERAE (1) B S5 WAL ot | MR ARk e | IR S 2t
B L S MR A A (2) SR T S S R R
(3) o [m] IR A7 JH T8 845 I S A IHE TR (4) AT
WREEAAESE H B o BE MR I N
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1.2 7k
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T A 1) S L MR SR B SR M RS R 2 1wk TE BR R B Y
1R AR ARG AH 0.19% FOK Je HR 257K Fil N TIHW 2 wk, 7]
AL FEDRE PR SR A S5 55 7] 2 wk ™
122 MWBERE TS FE (1) RERLGH 2L
( Keratograph 5M ) 2 UL PEAL T IR AH OCHE A% - - 3 AR 42 A
VH B W% 24 BF ] ( non — invasive tear breakup time,
NIBUT) " 5 (2) FEZABR AT 0 FH i 22 e | 5 e 3 itk
rsl gy @, R M 8 25 4 Ak [ PR & A s R 5k 3
( Sjogren’s international collaborative clinical alliance,
SICCA) IR YL {4 (ocular staining score, 0SS) ¥F-43 (1K 2)
KRR I3 0y LA 45 JIEE U0 45 S0 £ JBE 3 A DXCHER, 3 AN IX
B B By, MBSO R MG 6, T
HRICAH 070, 1-5 NHEJICH 1 70,6-30 EHEGICH 2
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I DX Al TR 22 i e e 40 5 1 9 1% T 22 i Sk G 1 XL
RS EEMRAE, 0-9 DB Y Hh 043,10-32 P ik
LA 145,33-100 DRI JIC o 2 73, il 100 D ri
eic Ry 3 4375 (3 ) MR UG Wi 8 Y 0 22 fe 2 0 A7 e €5, I
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2-4 mmf3#) 1 43,5-9 mm 58] 2 43, =10 mm 135 3 43,
GAR R B e TR S el L 1) L ] < 25% 153 3] 0 43,
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13303 53 WO T5 R KV SERE PR A+ R R FE I A7)
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URARR I TT R o TEIZR S | R DR I AL TE T O 1Y 13 i)
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W IS 1] P B A R AR — I AT S 5 mm IR TR T B
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Giiteg 0 2R SPSS 27.0 Geit 8 kAT 40 b, R
FH Shapiro—Wilk ( W) X3 31 808 7547 15 S 40 1 K 56, %o
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iR, R FH A S BN 1 5 25 0 A, 0 — 2D T P L R
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GIEA S A Wi A R I AL B (0 o A Rl BE ) 2R RS RE L(H P>0.05) WK 1,
[M(P,,Pg) ] Feik, R SUA T REIFT 0 M, P< 22 ARBIBEBSHTER  E— L0 W AR E S AR A

0.05 N 2R A G E L, fER AR . 48R W s , RIRARJS 0.5.1.3 mo [ Korb
2R PRI AR T ORET, 2257 A G E L (P=0.034,

21 AEBIEIROHER  Rui ARG A F B E S AR A 0.044 .0.027) , RHEARJS 1 mo ) Schirmer test B B A% T T
fHEHR [A] NIBUT . SICCA 0SS . Korb TE4% . Schirmer test %%, ARAT, 2R BAGI2#E L (P=0.0461) , W% 2,

SICCA Ocular Staining Score

Right Eye Left Eye
Staining pattern score: Lissamine Green  Fluorescein Lissamine Green  Fluorescein
(conjunctiva only)  (comea only) (conjunctiva only)  (comea only)
Grade Dots Grade Dots Grade Dots Grade Dots
o| o9 of o (o oo | o| o
1| 1032 1| 18 1| 1032 1| 15
2 | 33-100 2| 630 2 | 33-100 2 ﬂ
3| >100 3 >30 3| >100 i >30_J

Extra points-fluorescein only: [ +1 - patches of confluent staining ] +1 - patches of confluent staining
(Mark all that apply and add D +1 - staini "
to fluorescein score) - Staining in pupillary area [ +1 - staining in pupillary area
D +1 - one or more filaments D +1 - one or more filaments
Total Ocular Staining score: D:l [:D

Total ocular staining scores of 0 to 12 per eye assess the range of severity for keratoconjunctivitis sicca.
B2 SICCA OSS RREBE BTSSR I RIS I e (s N EE 10 LU PE8 0 43, 10-32 A Z 8353 1 73,33-100 4>
WAk 2 43, KT 100 M0, 80000 3 4, MRG0 G800 0 A PF4rR 0 43, 1-5 AN UL E S IT4 R 1 48 ,6-30 Y 53T
G382 43 L 30 AN YA SIES R 3 4, ANSRA R BRR G e G T I L X Ik S22 Ry, A A A 1 43

|
3 FEAMZLRFMILRAURRERFAMAERNLEBERL A TR QAR IEE =10 mm $F538 3 70 B: SRR B
et by MR UG WAL LU 75%PF53 0 3 435 I Korb S A X0 (KF SEREPE 7+ SOIR R BE PR ) BR L 2, 73 30323
353 Co S AE G (L 30 AN 53F23 0 3 705 D A BEGL ( i 100 A 323 3 73, G fil 5 i 1 73 SICCA 0SS &0 N

75,
F 1 RRFMBRARBIARERERESEIRILE
FEPR HR 51 AFif ARJ5 0.5 mo AJG 1 mo AJG 3 mo
SICCA OSS[ M( Py ,P.5) 53] ARHR 4 0(0,0) 0(0,0) 1(0,1) 1(0,1)
{HEHR 25 0(0,1) 0(0,1) 0(0,0) 1(0,1)
Korb P43 [ M(P,s ,Pss) , 53] y N 0(0,2) 0(0,1) 0(0,1) 0(0,1.5)
fetHR 41 0(0,1) 0(0,1) 0(0,1.5) 0(0,1)
Schirmer test( XS, mm/5 min) ARHR 15.07+7.89 11.22+8.11 10.44+9.31 10.51+8.08
MR 14.009.17 10.98+8.30 10.68+8.93 9.76+7.48
! 0.592 0.139 -0.125 0.457
P 0.555 0.89 0.901 0.649
NIBUT(X%S,s) ARHRZH 10.57+5.72 11.47+6.45 8.87+5.68 10.93+6.26
faHR 41 10.57+5.31 10.70+6.62 10.58+6.12 10.49+6.38
! 0.001 0.559 -1.373 0.33
P 0.999 0.578 0.173 0.742
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F2 ARIRMBIREIERAERE SR
it MR P, P, Py P, P Py
SICCA 0SS AR 0.765 0.082 0.245 0.401 0.776 0.899
fatiR 20 0.956 0.989 0.999 0.987 0.917 0.965
Korb 143 AHR4H 0.034 0.044 0.027 0.736 0.911 0.985
fatiR 20 0.0791 0.321 0.052 0.998 0.997 0.987
Schirmer test PNE 0.132 0.0461 0.0511 0.971 0.9779 >0.9999
feEiR 2 0.334 0.252 0.0872 0.9983 0.9041 0.9557
NIBUT ARHRLH 0.8941 0.5414 0.9921 0.1764 0.9743 0.3708
fiatileaE| 0.9996 >0.9999 >0.9999 0.9997 0.9985 0.9999

P ARFTRIARSE 0.5 mo BYLLES; P, . ARFTHIARG 1 mo BYLLES; Py RTTFIARJG 3 mo M LLES; P, . RS 0.5 mo FIARJE 1 mo MY LLEL;
P5:7REO.5 mo FIARJF 3 mo E‘Jlrl:iﬁ?;&:?ﬁlﬁ 1 mo ARG 3 mo BIELER

3itie

MAMREN, MERESHERGEAEEE LR,
EATo WA B Fh R o0 R — B T RRIH A
55 QR B DIAH O A 2 s ) 0 R R TR
PSSR ] G A A TE B BRBR 40 B 14 43 0 A % YH T 2R G 4
WEERI R ThAE Y L R R ANIHE R 582 BRI K
W], 2 b T ALY SR B8 v 7 BAUR H I B R
AN HR A TH S B ST X LFU A T — @ AR
X 2k B B R T T 0 1T RE 2 B AR 6 7= AR 5
BN B R EDCR AR 5, BUHR AR 2648 b1 ] figth 2 % 4=
4k,

FEARMREAE ) 53 A eh, FATR AT 1 mo A SICCA
0SS PF53 0 5 T AT, AR 5 44~ B 6] 25 49 Korb 43 H1
BARTARET, AN, RIS 1 mo 1 Schirmer test 2% F:tL 1] i
K TART, (H NIBUT %A #2481, XA RE2 T AR AT
AR B JE B BB AR IR 2R, 53 Schirmer test 25 S =7, B0
R i8R, T FEAR SICCA 0SS 143, Rl ik B4 7E IR
FETH IR I T Sk HRAG Rl 1 122 Ak bsf [, 5 SEOR IR A i
Korb W43 & TARJG . 22U A58 A& B0, 1H i
FERE FARATAE W & ER S T F AR, M Yuksel
A R g A R R THAE B ZE S e % TH S 3T IR R B
BIEMIBEAL, XA AEF ARG B R, 5IRA T 5
S5 —3, T NIBUT A H B A8 b i JRL A o 6
Sz FR T TH T I AR A 04 45 44 5 TH R 0 W 22 AL A7 7E B s L
il B2 Bl o A S JE R S B B R o B B 2 R
B, AR MILA (A5 IR 2 R4 1 3l PR A (H X SE B ) 9F:
ARIFFET B AR W BARPLG A FE it — 2 A

A3 BT B E 4 15, 3R AT & IR BT Korb F 43 A
Schirmer test W= F A J5 , 1M SICCA 0SS 1 NIBUT 7% A B
WARE . ArHTIA kAT BE S X Sk TH T8 BH 2E 5 SR IR IR 2 H
T B A G BT AR ST A A A AR e 4 SR iR AR
M fHRS A T 80 5 R TH 3 VSRR S R B T RE L AR
1M, Tiskaoglu % BRFFFE F0A , B AR TH 108 B 2 S 00 4
MR P TH VR 0 WA 0 /0 TH BRSO T B AR, T A I ) o 08 £ MR
P TEL VR 3 Bh 45 o T S 1t 4 i ] B K FIVH YR8 435 1 320 3 e
o XEEAR—EAG LY AT RE R PR AS [R] A 2 18] 4778 1Y
fif ) 22 S ANVH O S AL 0 25 57

7 DY 0045 Ar 9 AR Ak b, JRATT & IR R AR i Y
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Korb 743415 , {H SICCA 0SS P43 8K, 8 B A0 2
IRFB RIS e T2 s A R AR 3, i
T B0 rT LA ZE S LR WA (1) TH B0 B R AR R
I % (R TETOT AT AN 2 A 235 R T, DAY OGS 2 08 35 9 )
TEFAZERE E 5 BRI T] R BTG SICCA 0SS FE4R I A 25
TARNG . (2) 1HIERHZE 7 S8 N IR 00 PR3, s 1
FALE B, IR R BT B SICCA 0SS WA T ARG, B
1, H I E B 2 A0 T R B, R ETAY SICCA 0SS 141
/85 Korb PE43AH S A2 Ak a3, T AR J5 P A48 bk 1 22 1k
R —EL

g5 b AR Ie A LU 450 IR HE P E &
BB MR TE WA B R B i PR IR R AR . 7R 5
N B N S IHREY) & RS IH RS | i AE 15 5E 1, X A]
REINE IR R0, X BB ATEARTT ) 1 mo 5 F i &
RN BRI 5 Sk — 2 UL LA 8 2 A5 RE A% S
BT A1, 18 0 T A IFIR PR X T TH T BH ZE 1
AP TR v T AR FRAT AR I PR AR v s
FETHTEF AR AR TH 3 FH %€ n] AE S I A RE T A
Pl G Al 22 25 iR AR S B IR S i, B e B2 AL A
Frife—DAISE i R AT RE TS ZEAN KT SR IR R PPAL 8 5, O
BT St B AR B S, Ak — 2B TR S DL R RS A,
i it WA R T R Korb 3 (0723 9 38 S0, IR MR IR
VR B TRV 155 It AR I 8] [ B s 75 S WL 4% I R
RAGHR S 9 1H 1B B ZE 1Y 52 AR R 1, LAEE— 2545
Sllm K TAE
SEHk
[1] Ali MJ, Paulsen F. Ultrastructure of the lacrimal drainage system in
health and disease; a major review. Ann Anat Anat Anz, 2019,224.1-7.
[2] Al MJ, Paulsen F. Etiopathogenesis of primary acquired
nasolacrimal duct obstruction: what we know and what we need to know.
Ophthalmic Plast Reconstr Surg, 2019,35(5) :426-433.
[3] W TR Eperh E s <5, M We s 5 B2 2 DA 2 ik bh S IR B4 %
Ml 7 51 23R 36 S H RO 24, v 1 B O S5 HR B B i 2 S5 MR 3R 5 1
A2, IR L R SR 25 (2020 4F ) AR IR B 24 i
2020,56(6) :418-422
[4] Perez VL, Stern ME, Pflugfelder SC. Inflammatory basis for dry eye
disease flares. Exp Eye Res, 2020,201.108294.
[5] Dartt DA. Neural regulation of lacrimal gland secretory processes:
relevance in dry eye discases. Prog Retin Eye Res, 2009, 28 (3):

155-177.
[6] Vereertbrugghen A, Galletti JG. Corneal nerves and their role in dry



Int Eye Sci, Vol.24, No.3 Mar. 2024 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email.1J0O.2000@ 163.com

eye pathophysiology. Exp Eye Res, 2022,222.109191.

[7] Messmer EM. Pathophysiology of dry eye disease and novel
therapeutic targets. Exp Eye Res, 2022,217.:108944.

[8] M’Garrech M, Rousseau A, Kaswin G, et al. Impairment of lacrimal
secretion in the unaffectedfellow eye of patients with recurrent unilateral
herpetic keratitis. Ophthalmology, 2013,120(10) :1959-1967.

[9] Zhao YL, Tian M, Luo B, et al. Quantitative analysis of both
lacrimal glands in unilateral primary acquired nasolacrimal duct
obstruction, based on three—dimensional fast spin echo—Cube-Flex. Eur
J Radiol, 2022,156:110517.

[10] Kang TS, Cho J, Kim J, et al. Modified ocular surface disease
index as a screening criteria for dry eye syndrome presenting after
successful dacryocystorhinostomy. PLoS One, 2021,16(2) :e0247168.
[11] Ali MJ, Patnaik S, Kelkar N, et al. Alteration of tear cytokine
expressions in primary acquired nasolacrimal duct obstruction — potential
insights into the etiopathogenesis. Curr Eye Res, 2020,45(4) :435-439.
[12] Yuksel N, Akcay E, Ayan B, et al. Tear—film osmolarity changes
following dacryocystorhinostomy in primary acquired nasolacrimal duct
obstruction. Curr Eye Res, 2017,42(3) :348-350.

[13] Tiskaoglu NS, Yazici A. Tear instability in the fellow eye of
unilateral nasolacrimal obstruction and resolution with
dacryocystorhinostomy. Orbit, 2023,42(4) :404-410.

[ 14] Tiskaoglu NS, Yazic1 A. Reduced tear break—up time in the fellow
eye of patients with unilateral primary acquired nasolacrimal duct
obstruction. Int Ophthalmol, 2023,43(3) :965-971.

[15] Latifi G, Banafshe Afshan A, Houshang Beheshtnejad A, et al.
Changes in corneal subbasal nerves after punctal occlusion in dry eye
disease. Curr Eye Res, 2021,46(6) :777-783.

[16] =2, HR%k. W7 W H AR A AR T IR g 02 F. AR S 3 iR
Flakik, 2023,41(3) :289-291.

[17] 2=, KK, S 30l N BE T TR 32 B ) 5 AR T TR R S 5.
AR RS ML AR 2455, 2020,42(11) :832-832.

[18] e IR B4 2 BT IR IS 221 b N B TH 4 B i
W& ARG ETH 4 2 L K I (2020 4F). HARIRBLGER, 2020,
56(11) :820-823.

[19] Wolffsohn JS, Arita R, Chalmers R, et al. TFOS DEWS II
Diagnostic Methodology report. Ocul Surf, 2017,15(3) :539-574.

[20] ST IR Bros 23, i P 2 B2 2 AR AC it b s IR B4 %
W22 5 23 IR R SR 4L, h E E I IR B E 4 IR R 5 T
MR2%2H. h TR G R R A FH2 W (2020 48) AR IR B4 A,
2020,56(10) :741-741.

[21] Whitcher JP, Shiboski CH, Shiboski SC, et al. A simplified
quantitative method for assessing keratoconjunctivitis sicca from the
Sjogren’s Syndrome International Registry. Am J Ophthalmol, 2010, 149
(3) :405-415.

[22] Lievens CW, Norgett Y, Briges N, et al. Optimal methodology for
lid wiper epitheliopathy identification. Cont Lens Anterior Eye, 2021,44
(3):101332.

[23] Lievens CW, Norgett Y, Briggs N, et al. Impact of improper
approach to identify lid wiper epitheliopathy (LWE). Clin Ophthalmol,
2020,14:3039-3047.

[24] Kamath V, Arvind A, Bhuvana K. Lid wiper epitheliopathy in
symptomatic and asymptomatic dry eye subjects. Indian J Ophthalmol,
2023,71(4) :1499-1502.

[25] Korb DR, Herman JP, Blackie CA, et al. Prevalence of lid wiper
epitheliopathy in subjects with dry eye signs and symptoms. Cornea,
2010,29(4) :377-383.

[26] Pflugfelder SC, Stern ME. Biological functions of tear film. Exp
Eye Res, 2020,197.108115.

[27] Paulsen F. Cell and molecular biology of human lacrimal gland and
nasolacrimal duct mucins. Int Rev Cytol, 2006,249.229-279.

[28 ] Paulsen FP, Corfield AP, Hinz M, et al. Characterization of
mucins in human lacrimal sac and nasolacrimal duct. Invest Ophthalmol
Vis Sci, 2003,44(5) .1807-1813.

[29] Wang D, Xiang N, Hu WK, et al. Detection & analysis of
inflammatory cytokines in tears of patients with lacrimal duct obstruction.
Indian J Med Res, 2021,154(6) :888-894.

[30] Xue YX, He JX, Xiao CJ, et al. The mouse autonomic nervous
system modulates inflammation and epithelial renewal after corneal
abrasion through the activation of distinct local macrophages. Mucosal
Immunol, 2018,11(5) :1496-1511.

[31] Paulsen F, Hallmann U, Paulsen J, et al. Innervation of the
cavernous body of the human efferent tear ducts and function in tear
outflow mechanism. J Anat, 2000,197(2) :177—-187.

[32] 5KMS, S MR 5 TR, EPRIRBIHE,2022,46(1) :51-54.
[33] Sullivan DA, Rocha EM, Aragona P, et al. TFOS DEWS II sex,
gender, and hormones report. Ocul Surf, 2017,15(3) :284-333.

[34] Vehof J, Hysi PG, Hammond CJ. A metabolome—wide study of dry
eye disease reveals serum androgens as biomarkers. Ophthalmology,
2017,124(4) .505-511.

[35] Wang LX, Deng YP. Androgen and meibomian gland dysfunction
from basic molecular biology to clinical applications. Int J Ophthalmol,
2021,14(6) :915-922.

[36] Ali MJ, Schicht M, Paulsen F. Qualitative hormonal profiling of
the lacrimal drainage system: potential insights into the etiopathogenesis
of primary acquired nasolacrimal duct obstruction. Ophthalmic Plast
Reconstr Surg, 2017,33(5) :381-388.

[37] Zhang XB, Vimalin JM, Qu Y, et al. Dry eye management:
targeting the ocular surface microenvironment. Int J Mol Sei, 2017, 18

(7) :1398.

483



