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[Abstract] Tdeal sutures can provide great fixation, wound closure and a stable environment for healing of the surgi-
cal site. Tension-free apposition sutures are important for tissue regeneration and could tackle insufficient amounts of
soft and hard tissue, especially in missing tooth sites that require implantation. The internal horizontal mattress suture,
similar to the conventional horizontal mattress suture, forms a rectangle that can be bisected by the incision with both in-
trusion and extrusion of the needle on each side. On the basis of the rectangle, the internal horizontal mattress suture
emphasizes that the suture should be located below the incision, so the eversion of the wound margin is the highlight of
this procedure. The internal horizontal mattress suture could stabilize the graft on the targeting tissue, realize the fixa-
tion of the collagen membrane, apically repositioned flap and soft tissue graft, reduce the tension on the incision, and
further release the tension of the incision margin. Beyond the primary need for fixation and wound closure, internal hori-
zontal mattress sutures can also achieve stress interruption that reduces the interference of the surrounding muscle and
can better master wound tension with the assistance of interrupted sutures. Given the above advantages, horizontal inter-

nal mattress sutures have great potential in the application of implant-related regenerative surgery. In this review, ac-
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cording to our experience in clinical practice and the literature, we summarize the advantages of internal horizontal mat-

tress sutures in tissue augmentation. In addition, the sites and sequence to insert the needle and the spatial relationship

between the suture and incision are clarified with the rationale of the naming pattern, which is conducive to experience

exchange and clinical practice.
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augmentation; bone regeneration; dental implantation; oral mucosa; palatal roll envelope technique; stress inter-

ruption

J Prev Treat Stomatol Dis, 2023, 31(3): 153-161.

[ Competing interests] The authors declare no competing interests.

This study was supported by the grants from National Natural Science Foundation of China (No.81970965); Sichuan Sci-

ence and Technology Program (No.2022YFS0041).

FRE S S Ak B 2 F-Bez — SR b
L DX 35 B TR IR R 2H 8L A2 s 2R A6 o5 T
KA 0 A BB WO =98 sl T R T
A s B Al R RS SRR
Fr a3 7 e s BRI AR 5 30 sl 0 = 1
AR SRR AN O T SRR B A TE
TIfie Sy TH S A B A5, TR HE T AR U R

TS AR 2 AR 2 I R 3 s, 4 R A AR
DA IEAT Y O A A Y BRSBTS
SLmaES MR SR, ARV A LA TR
SR, AR AR B O VEAE A 5T A R B A AT
AT S AR A A [ E R SC R A 1 s 22
Z I 3 3k I T R A U, 4% G i 7 AU AN T AR
P AR (R ek PR s TR e, X T P AR 5 i
(HA e . Hodr, yak J2: 41 4088 A 11 65k 77 ]
A AL, AR Xk AN, 3 B E ] DL R
N SR g bl N Ao b o W [ i = ) Y 1
T B AT ARG N2 5SS Y 113.4% , SUIE EL4) 151 0]
Al DABEAN S 124.29% " ZE 8 RV Rl B &, &2 /b
FEHATE 5 mm AL LU, 75 % FE 34 N B 7k 1)
FTY RS A KT 2K, 0l et 2 hr e 4 1 2109
) R SOk B AN R D) 11 T B R
A NS, A B B 55 T R AL

SRMT , 5635 K A I BL A IE M aE A HR,
WAl RET 5 — %, BTN 4 A RS [T IR 2 41 21 K
WA, RIZHLUIAL, F i1z s AL N 77
PR B AR 22X &S B R o BR TR B Y TR
Wrak 4, K NP UAE B TR IR 2T 5 0B i
AT AS B AT ) KO R R S S
Kagih B ImIR S 5, AR TR THE ., FHIEE
o R A 1 PR 228 35 R0 3 AF AH DGR B 5T, X AN ] 3
sOKE RS A AR AL AT B A B SR 52
L PR A

1 K FERBEXEGH G ARESEER

KPP 18 8% G R KPR U4 5 0y 52,
555 RUKP AR G A 200, il AT RS P
L B — D BERED) 120 T, 5 AR T
OB S S EZ S R I RSE 530 v ne7) W B Sy
PR 2% (4 M BN 12 35 R

Gt — S — S HEET ST O A KL AL T AS
AR AT S B LT A X N C L S
AFRARALAY BT R SO D s, AT R B AD 26
Bt BCE B AT R R R85 %0,
JE KA 44 AR o 1 — AR 5 V) 1A A 4
LEFTAEAL ., I AB 2k Bl CD 2k Be, RIVAT 40 43 4 7K
T gE G (LR LOEAT TUI R DT, B 1a) 8K
MR (GELGERT TR Tr, B 1b) A SCR
K- AR EE A o

e PR L, 7K 8 A 8 204 5 59 AN IR T 4
FL, R S 4 5 N o8 K U0 EL B, RS 1 B0 B
GEL S A SIS 8] C A, ALK P 5 s 5 K
H R AR AT I 12 8 A—>B—C—D.

KA R BE S BOFT S5 AL B0 T A 3D i
14577 T R AP RS sl = B 25 Rk ) VR
XL 7 TR M A S 5 B8 T8, &
BRI ST, TR AT SRR s B 1 b
B, PO A AR RS R e T S 2 2 R
o WIS %G AR 1 A28 O, AR L 5 38 5 5
JEHRE A 1 AR

PREQIT, A SU0R T B R s 2, A i 2 e
EELZ BT X, JOF S8 B 45 1T 5GP B 1T g A T
I MAC S 2 D 75 AT 0 A R BT 2 (181 1), PRAIEZE 28
PRBRIERE v, T A0 B | BRE AN AL AU AT B
R AU

2 KFEABBXESSHEETESHE5
(] I 4% 5 9 31 T i 2 o A AE e



b

AisEmmbiie 202338 £31% £3H
Journal of Prevention and Treatment for Stomatological Diseases, Mar. 2023, Vol.31 No.3 http://www.kgjbfz.com - 155 -

THL S LN, 2 538 WL 15 o 5 K-
e g H L M L 18, REXT AL BUE B T
TR

IHEA , 5 1 B[ I 4% 5 AH LE , K N g agE
REA RS2 BLAY 1AM B RN 2R 15K T A= R P
HZMH G OGP I I B A2 UG SR
KV B U EE 5 FT 45 BT A B e A 2 i 43t
HXT 7 5 sz s 2 s m L, BRI 3K Ty T
0.1 N, A A B T 28 ) J LA AR 5k T R3S
(0.01 ~ 0.1 N) B 445, sk JPIRZS T BAEAT KK
WEREE S, A D B A AU R 5 R

LRHTA A& ), RS2 56 W] 4-0 FY B — [F]
W4 £ F1 L — KT A5 U S P AP OR XA T 5K 58
JETRGETH oA 22 5, P 45 4 T AT 2 ik 2k el 1Y
PUIKBREE ™, AN TR 4R 2 I A
ANVE A TR 152 L IF [1] , 1) P 3-0 B 4 2 b 47 [i]
W % 5 T AR AT A9 BT 5K 5 2 R T K F 9 i a4
B 2R PR SRR S8 Y S S R
PR B ) 8] T 2 5, B B — IR K- A g B
PEATRSLE o i 5 2, 48 A AR 0P ok o i 5
Wi , A -5 2t B 2k ) A LB G, 2k Bl B B
RESETHPUoKaR L . DA IL, 485 5 5K T B G R LIAT
GEAE R 00 AR B ERAT S I AN 2 BN L, R AT
K A 4 A 5 TR 1 Sk IR L 3T A
LR BBl R AR B (0 5K 0 15 BRI, A 2
O X A Ji M f 22 O e 11 f T A A R
R WLz Sl 48 G U0, 46 LA RS 1, 31 £k e
Kt a] LU SR ) BT ok o 8, I kS 21 B %57

Xof 4 5 J7 VA e PR A B UE T e i R el v
APEN AR HEBEATPRAl . AR 24 h RIS 95 AR 4
T LR g L RAEIRZS ™ RS 1~ 2 A
B FR A TORIR A 4EDUR R SE > R 34
JTE) 10 4259 h K IR A9 T8 B2 AR 3 L 885 EAE

a: internal horizontal mattress suture; b: ex-
ternal horizontal mattress suture. Scissors in-
dicate the sites to remove the sutures, and
ABCD shows the sequence to insert the nee-
dle. A and D are on one side of the incision,
and B and C are on the opposite side

Figure 1  Schematic diagram of the

horizontal mattress suture
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a: clinical picture; b: schematic diagram. Each yellow arrow indicates a single internal horizontal mattress suture, and ABCD shows the se-

quence to insert the needle. A and D need to reserve space for wound closure and are located 5-10 mm away from the palatal margin of the

incision. B and C are located on the periosteum 1 mm below the bone substitute and collagen membrane

Figure 2 Internal horizontal mattress suture to fix the collagen membrane below lines AB and CD
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® a: clinical picture; b: schematic diagram.
Each yellow arrow indicates a single internal
horizontal mattress suture, ABCD shows the
sequence to insert the needle. A and D need
to reserve space for wound closure and are lo-
cated 5-10 mm away from the palatal margin
of the incision. B and C are located 1 mm be-

low the tension-releasing incision at the labi-

0

al or buccal flap

Figure 3  Internal horizontal mattress suture realizes stress interruption
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a: clinical picture; b: schematic dia-
gram. Each yellow arrow indicate a
single internal horizontal mattress su-
ture, each green arrow indicate a sin-
gle interrupted suture. ABCD shows
the sequence to insert the needle.
With the assistance of interrupted su-
ture, horizontal mattress suture can

better master the wound tension

Figure 4 Wound closure with internal horizontal mattress suture and interrupted sutures
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a: clinical picture; b: schematic diagram. Each
yellow arrow indicates a single internal horizon-
tal mattress suture. ABCD shows the sequence
to insert the needle. A and D are at the root of
the labial flap, whereas B and C are located at
1 mm away from the margin of the palatal mu-

cosal flap

Figure 5 Internal horizontal matiress suture could roll the palatal mucosal flap in and fix it on the labial or buccal side
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) a: clinical picture; b: schematic diagram. Yellow
line indicates the path to operate a single internal
horizontal mattress suture. ABCD shows the se-
quence to insert the needle. A and D are on the
buccal flap of the concavity, and B and C are lo-
cated at the midline of the connective tissue graft

with approximately 1 mm from the connective tis-

@ sue graft margin

Figure 6 Internal horizontal mattress suture could fix connective tissue graft on the labial or buccal side
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a: clinical picture; b: schematic dia-
it ol gram. Each yellow arrow indicate a sin-
gle internal horizontal mattress suture.
ABCD shows the sequence to insert the
needle. A and D are on the lingual flap,

while B and C are located on the perios-

teum of the root of the soft tissue graft

Figure 7 Internal horizontal mattress suture could fix soft tissue graft above the keratinizing environment
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ABCD shows the sequence to insert the needle

Figure 9  Advantages of internal horizontal mattress suture
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a: clinical picture; b: schematic diagram. Each yellow
arrow indicates a single internal horizontal mattress su-
ture. ABCD shows the sequence to insert the needle. A
and D are on the buccal mucosal flap, while B and C
are located on the repositioned sites on the periosteum

Figure 8 Internal horizontal mattress suture

could fix an apically repositioned flap
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