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Surgical sutures

Surgical sutures
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The Basics and Introduction to advanced level
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Choose your suture
There is no perfect suture... TE SR DER
%%ﬁ#ﬁéé % ‘iﬁ& L/fd:l: \ Which tissue are we suturing? & DA HES T 2H 2
Use smallest size that can hold the HHRERE CE AR/ (R%EEH Time needed for tissue to heal? #HiE D B2 S Wr 75 R (& 2
flssue = INBEOERERELEUE Need of resorbable sut ture that will b d4?
A O R PR SN 54 EREFZELIRED eed of resorba ‘esu ure, or su m:e at will be removed?
Minimal tissue reaction 2/ \R D AR e ST BRI fE7FiE SR FlFRES RREDHETEE 2
Not beneficial for bacteria M S (FERClHRELD Consider other factors, wound tension, possible infection, risk of slow healing?
{5 DERER . B D EIRENE. AR DIESIS KDY R ENST= D ER
%5 o
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Sutures - terminology (I)
tea R - HzE() Sutures - terminology (11)
Biological material (catgut & silk), or Synthetic ZE 4= R4t 4L (b7 B2 A =%
"ilzl% - R (")

o ILD) . AR S
2N (R :4-0,3-0,2-0,0,1,2(/1 - K)  Size: 4-0,3-0,
Resorbable & non-resorbable material  BRURE = SEIR U 4 44 4 2-0, 0, 1, 2 (smaller -— larger)

Monofilament & multifilament  E/IATA L= ILFIT(T A {3 e AR A B (R S (R ) oo i
l (i T e properties over time (Tensile strength retention)
- | A U&HX H:-rf FEIE] Resorption time
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.’L VICRYL Plus AUV TSR VICRYL Plus AUV TSR

SLU PDS Plus PDSTSX serersts, . PDSPlus PDSTSX
VICRYL I\ VICRYL ACe~0)1N

MONOCRYL /20U MONOCRYL E/2UL

sShE AR R—~ Effective tissue support
RUIRAIREZ FES S Resorbable sutures

Resorbable and non-resorbable
IR AR FS KT FEIR AR A4 3k

Vicryl Monosof/Ethilon
Monocryl Prolene

Maxon Steel

PDS Silk

Catgut
MHFHEL, BRIREND BRI 1
REAERRS  f5 AR Permanent material

The material degrades and is resorbed
End stage: connective tissue

TEDFRE D%t B
151 : 3BT/ 3191 JL40%
" BB EES AT

% of original strength versus
number of days

Example: Vicryl 40% at 3 weeks
“Mechanical properties over time”

T T
28 35 4 49 56 63 70

VICRYL Plus AUV TSR VICRYL Plus AUV TSR
PDS Plus PDSTSR S PDS Plus PDSTS R
VICRYL 42U VICRYL A g0V
MONOCRYL E/OU)L MONOCRYL E/OUL

SRR R— Effective tissue support

IRUXAIREZHEE R Resorbable sutures L UREsRS Resorption time

B UNAIREZ HE S R ...0f resorbable sutures

MRDFEIN BIH KT B DISIHE
73 s ]

I BB R = D= D
B | EEIC S ECIEELY,

Time needed for material to disappear
from tissue

Not the same thing as “Time for effective
tissue support”

TEDFESD20~25%1RE ..

20-25% of original strength remains after...
VICRYL* Rapide 1 week 1ERE#%
MONOCRYL* undyed/non-color 2 weeks 2:EIfHE %
MONOCRYL* violet 3 weeks 3:EfE%
VICRYL* 4 weeks 4:EHE
PDS* 8 weeks 8B

VICRYL Plus AUV TSR JL
PDS Plus PDSTS R
VICRYL NI SLU s Size of suture

MONOCRYL E/OU

RERDYAX

5-7 Dagar
Mucus membrane
5-7 Dagar 5-78
%_tl):cutaneous 7-14 Dagar 7-148
Fascia fif& 14-28 Dagar  7-28H
ADER  Choice of suture
Rapide 1 VECKA 138R
Ofdrgad 2 VECKOR 2~ 38R
MONOCRYL Fargad 3 VECKOR ZFHHN TV
VICRYL 4 VECKOF 4384
PDS 6-10@R




Construction of suture
EAEDEE

Monofilament & multifilament  E/I4ZAE=RILFIT(T Ak

Mono: less traumatic, no space for bacteria, but less easy to tie
E/ZIL AMEDNDIECHIE DIEARR=R([FZELHY, FHUI=K0

)
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Needles and sutures
Ho—EhcRiFSi=&t Needle described by part of

1/2 Circle 5/8 Circle

3/8 Circle

A INV/INY;

Compound Curve Straight

—

Multicurve

</

Taper cut

=—FIL D5 um C Ul
REFRiEE N EDENIME
Cuts at tip of needle

Good penetration and less trauma

Examples: V-series and CC-series
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Construction of suture
BEDEE

ILFITAZAUE FEVCRT D RN AEHES R A ISHE AR
A HRIREIED H D

WIE:BISa—TF1> 7 Sh. SEISRHIRE

Multifilament: easier to tie, but more friction and may be
contaminated with bacteria inside suture

Today: always a coating, protection by outside layer

Needles and sutures

Taper point needles
g [SHH A DB
TGRS - B0 RBEOLLHNE S (B 7)
Separates tissue without cutting

Taper point plus: flat structure — easier penetration and separation
SR \ = -

Needles and sutures
...and more needles...

BRA oo LRI - R BRI B

Fragile tissue — spleen, liver, kidney.
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Needles and sutures )
...many types of needles... vy e semees
B D DFEL...
e ™, Needles and sutures
© Y Ast - EE !
S_;'ﬁj Cutting needles — important!
g E;j; BLUNT POINT i"ﬁEﬁ]ﬁJr
SN/ .
SN @Eé? HEED

Reverse cutting
Conventional cutting

TapeRCUT
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Surgical sutures
FiiTAREER
Introduction to advanced level
ERRL LD AT

Infection and contamination
RS

(TS BB E BTN ELME S FEAET
(A

REE =TT

Where there is an implant, few bacteria are needed for
infection

Suture = “implant”

Infection and contamination
R R R R
HELRDREBIELE. CDTARIDF/N—SEF L

150cm. 1-0¥LF T TA2 R HES AR DR EFE= 130cm 2
=11.4x11.4cm

TESRIETREDYR T DER DI AT HE
Sutures can reduce risk of infection
Antibacterial Plus Sutures

The surface of a suture is similar to cover of a CD disc

The surface area of a 150 ecm, 1-0 multifilament suture
=130 cm2 =11,4 x 11,4 cm
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Sutures can reduce risk of infection

=

SSI Rate without PLUS

Ty [
Te%
1P
voi.*,ss v
HEY
N
f
0% 5% 0% 5% 0% 5% 0% B%
SSIRate with PLUS
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SR IFRERY R DEHA AR
Sutures can reduce risk of infection

RJIBEH g & ([EWHOIS Ko CHE RSN TLYSD
EEEMD RO 2

Triclosan-sutures are recommended by WHO
Use among veterinarians?

S

‘Sveriges lantbruksur
‘Swedish University

All synthetic resorbable implants
(polymers) are based on 5
monomers eenercnave frosce rove
TR CHOERILAIRELR A2 TSR RN —) Bt

[F.52DE/X—HB1EDH

Pl
Polyglycolic

Vicryl Rapide

Dexon

'S (uncoated)

Dexon I (coate

Giycoldonctide
o Polysorb

sssss Polysiokanone  POS I

Polyglyconate  Maxen

Poliglecaprona 25 Monery!

GlycomerB31  Biosyn

Polyglytone 6211 Caprosyn
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(triclosan)

ity of Agriculural Scier

FUZOYYE. I/~ VEABERTSI00Y I TNI-FI

PDS PLUS VTETQYL PLUS

HAFR:28950TF, MITOYVEIRCBUT o
1972 EEERSELTRESNTIST .
o @
s 7377

HEERIETREEDYR T DER D AT HE
Sutures can reduce risk of infection

/70 M ABEER BT Ty

RS SishEE DR E INRISE 55 FMrER
RREDFEFRZLFSE =,

52 % reduction in the rate of SSI (surgical site infection) in pediatrics,
random controlled trial with >1500 patients

The use of triclosan-impregnated sutures reduced by half the incidence of
surgical site infections in children.

Renko, 2017, The Lancet

ity of Agriculural Sciences

Sutures at a molecular level
DFLAN)LTCORES

Vieryl&Vicryl Rapid DL h &l 2

B DFRE EEE [SIRIREF R E N FRIEE DN RSB E(E 2
Why the difference between Vicryl and Vicryl Rapid?

Why: are resorption time and mechanical properties over time
two different things?

o
L-Lactide

@
Trimethylene

carbonate g-Caprolactone

0o
_o

p-Dioxanone
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H%*JJU)W”X'E/ETEZ%&%/ET, N Dexon fo)

o]
First resorbable synthetic suture OJH
DEXON

Glycolide
Lo

p-Dioxanone

GA

Trimethylene
carbonate g-Caprolactone
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VICRYL A oUIL AU

?\n/o/ Vierylh —ow____
(e}

F20HRIVESEHRES R
The second resorbable synthetic suture

VICRYL
GA+ Lactid

Dexon fo)

o)
Glycolide OJ!\
Lo
o)
L p-Dioxanone o
0" o o

L-Lactide

Trimethylene
carbonate g-Caprolactone
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Trade name Polymer(s) Composition % Generic name
PGA Polyglycolide
PGA/PLLA 90/10 Polyglactin 910

Polymer(s) Composition % Generic name
Polyglycolide
PGA/PLLA 90/10 Polyglactin 910

PGA/PLLA 90/10 Lactomer

Polydioxanone

0
Glycolide o&
Lo

p-Dioxanone

Trimethylene
carbonate «-Caprolactone




S

Serges ntorsuriver
SLU | 8585 thasty o st soi

Polymer(s) Composition % Generic name
PGA Polyglycolide
PGA/PLLA 90/10 Polyglactin 910

Polyglyconate
[
e
o
&: 9
Giycolid
ieolide ﬁ

p-Dioxanone

Trimethylene
c-Caprolactone

S

Sveriges lantbrksunersiot
SLU | 8585 Srveray o Ageutaa sc

Generic name
Polyglycolide
Polyglactin 910

Glycomer 631

o
OJ\ LLactide
Lo

e p-Dioxanone e
J
Trimethylene
«-Caprolacione

Table 1. Itifil and le bable sutures, adapted from “Biomaterials
Science, an introduction to materials in medicine” (Roby & Kennedy, 2004)
SLU Trade name Polymer(s) Composition % Generic name
Dexon® PGA Polyglycolide
Vieryl® PGA/PLLA 90/10 Polyglactin 910

Polysorb® PGA/PLLA 90/10 Lactomer

PDS® PDO Polydioxanone
Maxon® PGA/TMC 67/33 Polyglyconate
PGA/PCL 75125 Poliglecaprone 25
PGA/TMC/PDO 60/23/17 Glycomer 631
PGA/PCL/PLLA/TMC  68/17/7/7 Polyglytone 6211

Mcmocryl0
Biosyn®
Caprosyng

A resorbable device for ligation of blood vessels

o °
Giycolide o)'\ LiLactde
Lo

i o
e p-Dioxanone
U e
Trimethylene
carbonate - Caprolactone
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Polymer(s) Composition % Generic name
PGA Polyglycolide
PGA/PLLA 90/10 Polyglactin 910

0
Glycolide o)\
Lo

p-Dioxanone

&Caprolactone

S

SLuU

Sveriges lantbruksuniversiet
Swedish Universiy of Agriculural Sciences

Polymer(s) Composition % Generic name
PGA Polyglycolide

PGA/PLLA 90/10 Polyglactin 910
PGA/PCLPLLA/TMC 68/17/7/7 Polyglytone 6211

e \")Lm)\

o
Glycolide 0)\ L-Lactide
Lo

yy p-Dioxanone °
S O
Trimetnylene
carbonate +-Caprolactone
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Same material but different
resorption time & mechanical

properties
Why the difference between Vicryl and Vicryl Rapid?

o2 2 3B 4 49 % 6
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Length of molecule affects
Paygacingto M VN gyicon Aosatatl B%at 4 days o) mechanical properties and also

Multifilament 50% at 21 days;
Absorbable 50% at 5 days

Vi Ragide Eticon Woltlamen 1005 at 14 days crystallinity
Radiation — shorter moiecules

Vicryl Rapid has been radiated
Molecular chains are cleaved

Absorbable T4% at 14 days
Monofilament 31% at 42 days
Absorbable 30% at 14 days
Monofilament 45% at 21 days

Polydioxanone POSII

Polyglyconate Maxon

Same resorption time but different
mechanical properties over time

14 B DEK([F14%H LU30% Chdh . RIEERINERFTH
2o 5?2

Loss of 14 % and 30 % after 14 days — but same resorption
time. Why?

BHREHYETH,?
Questions?
HYMNESTXVELE !
Thank you!




