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TISSUE HEALING RESPONSE OF INCISED WOUND SUTURED
BY STAPLES AND VARIOUS SUTURE MATERIALS

Min-Jung Suh, Jae-Hun Lee
Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Dankook University

The purpose of this study was to observe the tissue vesponse in applbiing staples and various
suture materials to both scalp and buccal mucosa in rabbits. 18 rabbits werve divided into 6
groups. The incised wounds of both scalp and buccal mucosa were sutured with staples, polyglactin
910, chromic catgut, mer silk and nylon.

The experimental animals were sacvificed after 1, 3, 5, 7, 10, 14 days posto peratively 3
animals at one time. The tissue was stained with Hematoxylin and eosin, and Masson’s Trichrom.

In light microscopic examinations, the sutuved sites were examined histologi cally according
to 6 degrees about inflammation and collagen deposit.

The rvesults were obtained as follows,

1. The chromic catgut, an absorbable suture matevial, was absorbed by 7 days, whereas polyglactin
910 and mersilk began to get absorbed after 7 days.

2. Mersilk manifested a broad range of inflammation in the scalp, and both staple and nylon
showed a severe inflammatory veaction in the buccal mucosa.

3. With polyglactin 910, both lissue samples showed only minor foreign body reaction, however
in the scalp, the process of fibrosis took place compara tvely slowly, whereas in the buccal
mucosa, 1t occurved promptly and manifested active fibrosis by 7 days.

4. Mersilk showed widespread a matrix formation in both scalp and buccal mucosa, and showed
the most severe inflammatory reaction by 3 days, which did not seem to decrease even after
7 days.

5. Both staple and nylon showed relatively a severe inflammatory reaction, however fibrosis
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took place rather promptly compared to the other groups.
6. Generally, in the buccal mucosa fibrosis occurred move promptly than in the scalp in both

control and experimental groups.

7. Retention of the suture material and stability of the knot were the best with the staple, and
better stability was manifested by the multi-stranded poly glactin 910 and mersilk than single-

stranded chromic catgut and nylon.

From above results, in the buccal mucosa absorbable suture materials especially polyglactin
910 showed better response in the aspect of inflammatory reaction, while in the scalp monofilament
suture materials such as staple and wnylon manifested a early fibvosis and collagen formation.
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1. Disposable skin stapler (Reflex One,
USA) :0.56 diameter

2. 2—0 Absorbable multifilament polyglac-
tin 910 (coated vicryl, Ethicon, USA)

3. 2—0 Absorbable monofilament chromic
catgut (Chromic gut, Ethicon, USA)

4. 2—0 Nonabsorbable black braided mer-
silk

5. 2—0 Nonabsorbable monofilament ny-
lon
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Table 1. Histologic Grading of Collagen Formation to Suture Material(Buccal Mucosa)

B. Mucosa 1D 3D 5D 7D 10D 14D
S - + ++ ++ ++++ + +
Staple ~ + + + ++ ++ ++

Polyglactin - + + + + ++++ ++ + + + -+
Chromic - + + +++ + + + +
Mersilk - + + +++ +++ +++
Nylon - ++ ++ +++ ++ -+ ++

Degree of collagenosis :

—  Negative, +/— . Trace, + . Mild, + + : Moderate,

+ 4+ : Moderate to severe, ++ + + : Severe, + + + + + . Marked severe

Table 2. Histologic Grading of Collagen Formation to Suture Material(Scalp)

B. Mucosa 1D 3D 5D 7D 10D 14D
) 23t - + + + + ++ + +
Staple +/— ++ ++ +++ + + ++

Polyglactin — + + ++ +++ ++
Chromic - + + ++ +++ +++
Mersilk - + + + + +++ +++
Nylon — + + 44+ | +++ ++

Degree of collagenosis .
— . Negative, +/— . Trace, + . Mild, + + . Moderate,
+++ ! Moderate to severe, + + -+ -+ : Severe, ++ + ++ : Marked severe

Table 3. Histologic Grading of Inflammatory Reaction to Suture Material(Buccal Mucosa)

B. Mucosa 1D 3D 5D 7D 10D 14D
P2F |+++++ |+ H++ | A+ | A+ + + +++
Staple |+++++| ++++ | ++++ | +++ +++ ++

Polyglactin | +-+++ +++ ++ + + ++
Chromic |+++++| ++++ | +++ ++ ++ ++
Mersilk |+++++ |+++++]| ++++ | +++ ++ ++
Nylon |+++++] ++++ | ++++ | +++ ++ +++

Degree of collagenosis *
— . Negative, +/— | Trace, + : Mild, + -+ | Moderate,

+ 4+ + : Moderate to severe, + + ++ . Severe, +++++
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Table 4. Histologic Grading of Inflammatory Reaction to Suture Material(Scalp)

Scalp 1D 3D 5D 7D 10D 14D
WE2E [+++++ [+ +++]| -+ | A ++ ++
Staple |+++++| ++++ | +++ +++ ++ ++
Polyglactin | ++++ | +++ ++ ++ + +
Chromic |+++++| ++++ | +++ +++ ++ ++
Mersilk |+++++|+++++| ++++ | +++ +++ +++
Nylon |+++++] ++++ | +++ +++ ++ +++

Degree of collagenosis -
— o Negative, +/— . Trace, + : Mild, + + : Moderate,
+ =+ + : Moderate to severe, + ++ -+ : Severe, + + -+ + : Marked severe

Table 5. Histolgic Grading of Tissue Response to Suture Material(Buccal Mucosa)

BM 1 Day 3 Day
CG | ST | PG | CC | MS | NY | CG | ST | PG | CC | MS | NY
NE [+444 | +++ | +4+ | +++ | 44+ | +++ | +44 | 44 | 4+ | ++ | ++ [ ++
HM [++44 | +++ | +4 | 4+ | 4+ [ 44+ | ++4 | ++ | + | ++ [ 4+ | 4+
PMN [ +++4 [ 4444 | +44 | +4+ [$44 fprrd| 4t [ 144+ | 14 [ +44 [$144 [+144
LPM| - | - | - | - | -] -1+ 1+ [+ + 1 +]+
FS | - - - - - - + R + |+t
BM 5 Day 7 Day
CG | ST | PG| CC|MS|NY|CG| ST | PG| CC|MS|NY
NE | ++ | + [ + | + |+ [+ ]+ 7+ 1+ 7]+ 7]+ +
LPM/| +++ [ 4+ | 44 | +4 [ +++ | +44 [ 4+ [ +4+ | ++ | ++ | 444 [ +44
FS | ++ | ++ [ ++ | + + | | |t [ A | A |
BM 10 Day 14 Day
CG | ST | PG| CC|MS|NY|CG| ST |PG|CC]|MS]|NY
NE | + |+ | 41— | 4 | +- | H- | + | 4| 4| 4 | 4 | -
LPM| +++ [+4++]| + [ +4+ [ +4+ [ et [0t [ 4+ | 44 | +4 | +4+ | +4
FS [++++| ++ | +++ | ++ |44+ | ++4 | 44+ | ++ | +4+ | 44 [ +44 | 44
Abbreviation : =
BM : Bugcal Mucosa CG ! Control Group ST : Staple
PQ ¢ Polyglaction 910 CC : Chromic Catgut MS : Mersilk

NY : Nylon

NE : Necrotic Exudate
PMN ! Polymorphonuclear Neutrophil
L.P.M. | Lymphocyte. Plasma cell. Marcorophage
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HM . Hemorrhage

FS ! Fibrosis
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Table 6. Histolgic grading of Inflammatory reaction to suture material(Scalp)

BM 1 Day 3 Day
CG | ST | PG| CC |MS|NY | CG | ST |{PG | CC|MS|NY
NE [++++ ]| +++ [ #4+ [ 44 [ 44+ [ 44 [$44 | o4 [ 45 | ++ | ++ | +4
HM | 4 [t 4 [t et [tree [ +e | +1 [+ | 44 | ++ | #+
PMN [+44+ [++4+ | +++ [+4+4 [ +4+4 prtee[te4 | 404 | ++ [ 403 {144 744
LPM| - | - | - | = - - {+ |+ |+ |+ ]+ ]+
FS | - |+ | - - - - + 4+ [t ]+ + +
BM 5 Day 7 Day.
CG | ST | PG | CC |MS|NY | CG | ST | PG | CC | MS | NY
NE | ++ | + | + | + | + [ ++ ] + [ 4] + ]+ ]+ t
LPM| +++ | +++ | ++ | 4+ [ 44+ [ ++ [+ [ ++4 | ++ [ 444 [ ++4 [ +42
FS | + [ 4+ | + [ + [ + [ ++ | ++ [+t + [ ++ | ++ | +4¢
BM 10 Day 14 Day
CG | ST | PG | CC|MS|NY |CG| ST |PG|CC|MS|NY
NE| + | - |+ 1+ + ]+ [ &1 =TT+ T+ |+
LPM| ++4 | +++ | +4 [ 44+ [ 444 [ e+ [t [t |+ | +4 [ +44 | +44
FS | +4 | ++ [ +++ | #++ [ +44 [ +4+ ] ++ [ ++ | +#+ [ +++ [ +44 ] +4
Abbreviation :
BM : Buccal Mucosa CG : Control Group ST : Staple
PG : Polyglaction 910 CC : Chromic Catgut MS | Mersilk

NY . Nylon
PMN ! Polymorphonuclear Neutrophil

L.P.M. | Lymphocyte. Plasma cell. Marcorophage
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HM : Hemorrhage

FS ! Fibrosis
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3. polyglactin 9109 X & F3] o] E¥H-E-o]
oy FoeMe Hfs Ao =
H1 FALNME AE3] A3l 7Y
A FAT 2HE BYr
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. Severe inflammatory reaction and minimal fibrosis in buc cal mucosa in 3 days

of control group (MT, X100).

. More fibrosis in buccal mucosa in 7 days of control group (MT, X100).
. Increased collagen formation in buccal mucosa in 10 days of control group (MT,

X 100).

. Severe inflammatory reaction when compared to other groups in the scalp in 3

days of control group (MT, X200).

. Moderate fibrosis and inflammatory reaction in the scalp in 7 days of control group

(MT, X200).

. The mildest fibrosis when compared to other groups in the scalp in 10 days of

control group (MT, X100).

. Mild fibrosis in buccal mucosa in 3 days of staple (MT, X100).
. Early fibrosis in the scalp in 3 days of staple (MT, X200).
. The most increased collagen formation in the scalp in 7 days of staple than any

others (MT, X100).

Prominent fibrosis in buccal mucosa in 7 days of poly glactin 910 (MT, X200).
Moderate inflammatory reaction in buccal mucosa in 7 days of chromic catgut
(H&E, X100).

Thickened fibers, with rapid collagen formation in buccal mucosa in 7 days of
mersilk (1IMT, X200).

Moderate inflammatory reaction in the scalp in 7 days of mersilk (H&E, X200).
Early fibrosis in buccal mucosa in 3 days of nylon (MT, X100).

Active collagen formation in buccal mucosa in 7 days of nylon (MT, X100).
Active collagen formation despite the severe inflammatory reaction in the scalp
in 7 days of nylon (MT, X100).
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