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Systematic review of clinical effects of enamel matrix derivative as adjunctive therapy for gingival recession
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[Abstract] Objective To evaluate the clinical effect of enamel matrix derivative(EMD) assisted with connective tis-
sue graft(CTG) in the treatment of gingival recession. Methods Search The Cochrane Library, PubMed, EMbase, Web
of Science, Wanfang Public Database,VIP database and CNKI to search for randomized controlled trials of EMD in the
treatment of gingival recession. The search period is from the establishment of the databases to October 3, 2022. The
test group was treated with EMD+CTG, while the control group was treated with CTG alone. Meta-analyses were per-
formed using Review Manager 5.4.1 and Stat12.0. Results Meta analysis results showed that only 12 months after
treatment, there was a statistically significant difference in the PD and CAL outcome indicators between the EMD as-
sisted treatment group and the control group [MDp=-0.10, 95% CI (=0.19, -0.01), P = 0.03], [MDc,=-0.38, 95% CI
(=0.71, =0.04), P = 0.03]. There was no significant difference between the test group and the control group in other indi-
cators. Conclusion EMD assisted CTG in the treatment of gingival recession may be beneficial to the reduction of PD
and CAL.

[¥FmHER] 2022-10-17; [f&EBHA] 2022-11-16

[EETE] JmgE /R 16K HARRE A4 H (2011211A071) 5 [F I X A 5 (RS B R A5 3 (SYTG-202115)
(1E&E BT ) a5 T AR B B, B8 25 , Email : 2206284415@qq.com

[BIE1EE] I S3 K - BT B4R, AT, #+0F584: , Email : guawuti@sina.com, Tel : 86-13609926769



b

ARERmBE 2023648 £31% $44
+ 262 - Journal of Prevention and Treatment for Stomatological Diseases, Apr. 2023, Vol.31 No.4 http://www.kqjbfz.com

[Key words] enamel matrix derivative; connective tissue graft; gingival recession; keratinized tissue width;

probing depth; clinical attachment loss; randomized controlled trial; meta analysis; systematic review

J Prev Treat Stomatol Dis, 2023, 31(4): 261-266.

[ Competing interests] The authors declare no competing interests.

This study was supported by the grants from the Natural Science Foundation of Xinjiang Uygur Autonomous Region (No.
2011211A071) and Autonomous Region Health and Health Appropriate Technology Promotion Project(No. SYTG -

202115).

il 35t 5 4 A AT A2 ¥ (enamel matrix derivative ,
EMD) 7= % fhohl s 2 1 20, 2 A ity i i ol
UL A= W R 22—, AT LA g AR LA ] 2 41
Az A g i DT 75 5 2 J] B R A i R A B
S 57 A EMD A ) T 1045 6 AR 1R ) S 240 e AR
KR 123K, R B LA m] DL 25 46 240 20 b i
JL £ AE 0 AR SO TR R A B 6, BRI Z SR
¥ HIA N EMD & B —E Bt R PR E
FHE e T T A A DGR R iR T

EN S NIES APV ST P SN
JoT 5% AL T S 2 A A5 2 2SI 0 1 9 e A — R
FTaIRE G R b3 a2 >R PR 3 5 1) 7 vk R4 T
BIT o b gk 2 4] 21 (connective tissue graft,
CTG) F1 56 [n] & A5i 3% (coronally advanced flap, CAF)
VIR G I — B DA AR I “ bR, X T B
Z R Miller 1 28 K 11 26 F R 4 2 3 B R 4
FRITRBCR™ . EMD BAEIR IR C R Z T
XA B 5T HoAd B VE H B AT A7 76 4 1
AW B TR @GR B 27 1 07 2 RGP EMD 4
BIG ST 2 AR 4 00 i PR AR S LLIBE Ry i DR S5 e 4
HE— 7 A B AR R .

1 B#RITTIE
L1 kA & Kok

{#i il The Cochrane Library . PubMed . EMbase .
Web of Science , J7 77 . VIP Fll CNKI #5447 ik
K3 . DL SCH: & 1A) A1 45 : amelogenins , enamel ma-
trix derivative , enamel matrix proteins, connective tis-
sue graft, coronally advanced flap, gingival recession,
AL A= S EIR R RE B Y0 iR SR RA R 7/ ok I RAAY 7
FY) B5 40 SV el 1) S 0 o S 2R I I o R
202249 H23 H. KeRKBEU T : (amelogenins
OR enamel matrix derivative OR enamel matrix pro-
teins) AND (coronally advanced flap OR tunnel)

AND connective tissue graft AND gingival recession .

1.2 ANFebErh AT

SCHR 98 A bR e OFF 55X 5 . RIR T FE4E
Miller T ~ T 28 119 o R GE 45 25, AR 8% PRI FPEAS
B s @A 5% 25 Y . B AIL X 3K 35 (randomized con-
trolled trial , RCT) , B ] = 6 1~ H s @K 1 4 -
EMD+CTG , % [}t 41 #1465k ] CTG ; @ 8L % A2 B 5
BB 4 45 48 A« A iR 4 5 B2 (gingival recession
height, GRH) . 7F #ii} iR 45 5& £ (gingival recession
width, GRW) . i 1k 4H 2! 5% &% (Keratinized tissue
width , KTW) \#£12 TR (probing depth, PD) A Ilfi IR
[ %5 3% 2% (clinical attachment loss, CAL) o HE5: R
e O LRk RGN i RS Bl BE
ALX BRI s @3 Hh SR B SO ;s B LR Bl A
SER I HOME DL o AR 72 5505 .
1.3 L#kfmk s N AR

SCHRAG: 28 H 9 44 i 5% ik 57 8 AR, 15 I 3 5
HEBR AN FH DG R B 5T, 22 5 38 132 4 SO Al 4 A SC
[ISIREROELE R A0 -0 N e
AR EE . FERBAE /AU T ILA D3
B R R ] S — AR R R QX4
B AT D T TR it AN 45 Ry 48 b 5 QPEAG fit 27 XL
I i 5 2R A
L4 ARt R A0

Jot i PR SR F Cochrane T 5.1.0 Ao 4 7 {8 FH
(9 RCT i fo AU PPA 5L 79 44 B 5% 4 3l DA 40
AWTFE B i e XU , I %k — 35 45 SR 04T 38 A%
15 it 5 M7

i 1 Review Manager 5.4.1 {573 M1 49 A 09 A
KWEFE, W E 2 Ry it RO o A g it i . 9l
ABFFEI] 8 S5 itk T R 7 i e gt A7 20, [l P
AT S TP R /N IR AT S BT o Meta 70 BT (1 46
KK UER o = 0.05 . [5] R A% I TR A 4% B 5 ] A
FEAEGE T2 5 Bk s, 5 R 1 e S o 1k 1
R, HE B lm PR AH G 52 i J A FH I B A% A Y
S P O RE HERR , DU B AT SR R A B . R



A& E

b

2023F4H F31%E F4H

Journal of Prevention and Treatment for Stomatological Diseases, Apr. 2023, Vol.31 No.4 http://www.kqjbfz.com - 263 -

HH Stata12.0 X} 49 AWFFE 4T K R AAF 434 o
2 # R
2.1 KB&r4R

WA A R B 162 5 maé?ﬁm , BB )2 1
TE e 20 RE N 9 Ji SCRR O L SCHR 1 7 1 I R
SN AT AR ST (B11.38 1),
22 RERH

AMFFE— TN 9 5 SCHR L 2 s AR A A BE AL
Ik AR AT T A Bk, 4 RaF R T H
A 2RI AEAE R Vi o e KU T UL IR 2.
2.3 Meta p# 4%
2.3.1 GRH J&BIF)E 61 HYIA 6% RCT &2 141180
BAE 213 42 R, P =0, B & 20 AR Meta
3 A 45 3% s EMD B9 8 FH £ 4 GRH 3% — 38 41 4
2 R IGH¥ E X [MD=-0.04,95%CI (-0.28,
0.20),P =076 (EI3) ;367 F 12 H 56 A4
R—F[ MD=-0.14,95%CI(-0.34,0.07) ,P = 0.19] ,
232 GRW JRITJE 61 HYA 3 RCT ™,
LG 112 24 5230 4 . Maﬁﬂﬁﬁ%imﬂ?ﬁéﬂiﬁ
FIHG T L[ MD=-0.23,95%CI(-0.85,0.40) ,
P=048]3iR97 )5 12 H FHEAA 3R RCT ™ 4045

Records identified through Additional records identified
database searching (n=162) through manual searching (n=0)
[ I
Records after duplicates

removed( n=35)

Records excluded after reading

3 the titles and abstracts (n=19)

Records for full text reading(n=16)

Exclude(n=7)

No RCT(n=1)

| Animal experiment(n=1)
Different interventions(n=5)

Studies included in Meta-analysis
n=9)

Literature screening process

1 SCHiRGH e d

Figure 1

[MD=-0.02,95%CI(-0.61,0.56) ,P = 0.94] .

233 KTW JAJ7)5 6N HYIA 65 RCT!! 11518
W23/ Z AR BT A 21 HAASE
RCT! 0110180 4 1944?.%&%‘%0 VAR e E SERTMN
W4 22 1 40T 2F 2 X [ MD=-0.04, 95%CI
(-034,027),P = 0.81] . [MD\=-0.01, 95%CI
(-0.59,0.57),P=0.97].

234 PD JRITIHO6THWAAE RCT! 124181 £

114 2 2 WX R B AR S50 )R 6~ A — 3 1142 22 5o Meta 539745 5 w5 20 Al
R PAWT R FEA KL
Table 1  Basic characteristics of included studies xEs
. Sample size o . . Lo
Studies T ¢ Agelyear Classification Interventions Follow-up time/month Outcome indicators
T: EMD+CAF+CTG
Dias AT 2022 16 16 42.7% Miller I - 11 6 GRH .GRW .KTW
C: CAF+CTG
T: 34.09 + 8.65 T: EMD+CAF+CTG
Roman A 2013"" 21 Miller [ - 11 12 GRH.GRW .PD
C:30.18 + 7.61 C: CAF+CTG
T: EMD+CAF+CTG
Henriques PS 2010 12 12 427 + 58  Miller [ -1l 12 GRH .KTW .PD .CAL
C:CAF+CTG
T: 357 + 8.4 T: EMD+CAF+CTG
Rasperini G 2011 26 30 Miller I - 11 12 GRH .KTW .PD .CAL
C:35.3+10.0 C: CAF+CTG
T:35.7+ 8.4 T: EMD+MCAT+CTG
Gérski B 2020 20 20 Miller I -1l 6 GRH.GRW .KTW .PD .CAL
C:35.3+10.0 C: MCAT+CTG
T:32.8 = 11.1 T: EMD+MCAT+CTG
Stihli A 2020 20 20 Miller I -1l 6 GRH . KTW
C:30.8+9.9 C: MCAT+CTG
T: EMD+MCAT+CTG
Gorsk 2022 20 20 28.35+4.51  Miller [ -11 12 GRH ,GRW .KTW .PD ,CAL
C: MCAT+CTG
T: EMD+CAF+CTG
Aydinyurt HS 2019"" 19 19 32.18 £ 891 Miller [ -1I 12 GRH KTW
C: CAF+CTG
T: EMD+MCAT+CTG
Aroca S 2010 20 20 31.7* Miller I 12 GRH.GRW .KTW .PD ,CAL
C: MCAT+CTG
T: treatment group; C: control group; *: average age; GRH: gingival recession height; GRW: gingival recession width; KTW: keratinized tissue width; PD:

probing depth; CAL: clinical attachment loss; MCAT: modified coronally advanced tunnel; CAF: coronally advanced flap; EMD: enamel matrix derivative;

CTG: connective tissue graft
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Figure 2 Bias assessment chart

2 ey LB A P

Experimental Control Mean Difference
_Study or Mean i

1.1.26m

Aroca S 2010[18] 06 08 20 08 08 20 205% 0.00[-0.53, 0.53]
Dias AT 2022[10] 0 05 16 05 1 16 19.0% -0.50 [-1.05, 0.05]
Gorski B 2020[14) 028 077 20 0.24 083 20 30.0% 0.05[-0.39, 0.49]
Henriques PS 2010[12] 142 116 12 15 131 12 58% -0.08[-1.07,091]
Roman A 2013[11)] 083 1.19 17 041 07 21 13.9% 042[-0.22, 1.08]
Stahli A 2020[15] 09 13 20 1 1 19 10.8% -0.10[-0.83, 0.63]
Subtotal (95% CI) 105 108 100.0% -0.04 [-0.28, 0.20]

Heterogeneity: Chi* = 4.91, df = 5 (P = 0.43); I = 0%
Test for overall effect: Z = 0,30 (P = 0.76)

Test for subarouo differences: Not apolicable
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Figure 3  Meta-analysis of gingi-
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Figure 4 Meta-analysis of prob-
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143 12m ing depth changes 12 months af-
Aroca S 201018] 12 04 20 13 05 20 106% -0.10[-0.38,0.18] B . L
Gérsk 2022[16) 166 068 18 176 0.71 18  4.0% -0.10[-0.55, 035 —_—T ter enamel matrix derivative as-
Henriques PS 2010[12)  1.54 066 12 221 089 12  2.1% -0.67(-1.30,-0.04]
Rasperini G 2011[13] 19 02 26 2 02 30 755% -0.10[-0.21,0.01] L | sisted treatment of gingival reces-
Roman A 2013[11] 157 051 17 155 051 21  78% 0.02[-0.31,035 T
Subtotal (95% Cl) 93 101 100.0% -0.10 [-0.19, 0.01] < o
Heterogeneity: Ch = 3,69, df = 4 (P = 0.45); I = 0%
Test for overall effect: Z = 2.21 (P = 0.03) 4 %ﬂ}%ﬁﬁ:ﬁ E] f{fﬁg%ﬁﬁﬁ

Test for subaroun differences: Not applicable
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Table 2 Meta analysis results of enamel matrix derivative assisted treatment of gingival recession

Heterogeneity test results

Meta analysis results

Outcome indicators Number of included studies Effect model
P r Effector(95%CI) P

6-month GRH [ 0.43 0 Fixed -0.04(-0.28,0.20) 0.76
6-month GRW 3018 0.18 41 Fixed -0.23(-0.85,0.40) 0.48
6-month KTW [ 0.97 Fixed -0.04(-0.34,0.27) 0.81
6-month PD 41520231 0.91 Fixed -0.08(-0.25,0.10) 0.39
6-month CAL 4118 0.41 Fixed -0.30(-0.65,0.05) 0.09
12-month GRH [ 0.10 46 Fixed -0.14(-0.34,0.07) 0.19
12-month GRW 3o 0.88 0 Fixed -0.02(-0.61,0.56) 0.94
12-month KTW S 0.008 71 Random -0.01(-0.59,0.57) 0.97
12-month PD SHII6I 0.45 0 Fixed -0.10(=0.19,-0.01) 0.03
12-month CAL 41131018 0.29 21 Fixed -0.38(=0.71,-0.04) 0.03

GRH: gingival recession height; GRW: gingival recession width; KTW: keratinized tissue width; PD: probing depth; CAL: clinical attachment loss
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Figure 5 Egger’s chart of probing depth at 6 months follow-up
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