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RESUMO

Fios de sutura de néilon (0, 3-0 e 4-0), poliéster trangado (0, 3-
0 e 4-0) e polipropileno (0, 3-0 € 4-0) de 7 marcas comercializadas
no Brasil, foram submetidos a anélise de didmetro, comprimento,
resisténcia do encastoamento, resisténcia a tragao do fio sem nd
e resisténcia a tragao do fio com no, segundo metodologia pa-
dronizada pela Associagao Brasileira de Normas Técnicas (ABNT).
Os resultados obtidos indicam que a maioria dos fios testados
encontra-se dentro dos valores preconizados pela ABNT.

Descritores: Resisténcia a tragao; Material de sutura; Proprieda-
des mecénicas; Dimensoes.

INTRODUGCAO

A qualidade dos materiais de implantes metélicos utilizados
no tratamento cirdrgico das fraturas, como placas, parafusos e
hastes intra-medulares € fundamental na obtencao da consolida-
¢ao 6ssea e na reabilitagao funcional do paciente. A qualidade dos
fios de sutura empregados nas cirurgias apresenta a mesma im-
portancia. Em algumas cirurgias especificas, como tenorrafias,
miorrafias, reparos ligamentares e reparos capsulares, a qualida-
de do fio de sutura ¢ fator primordial na obtencéo de bons resul-
tados assim como as técnicas operatérias utilizadas. Cirurgides
preocupados especificamente no tratamento de lesbes de ten-
dbes tém realizado estudos mecanicos com materiais de sutura
mais comumente utilizados nessas operacoes 9.

Abusca do fio de suturaideal caminha junto com a histéria da
cirurgia. Galeno, no século Il a.C., iniciou 0 uso do categute em
suturas e ligaduras. Joseph Lister, no século XIX d.C., confeccio-
nava artesanalmente os seus fios cirlrgicos e realizou a desinfec-
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SUMMARY

Surgical materials of monofilament nylon (0, 3-0 and 4-0),
braided polyester (0, 3-0 and 4-0) and monofilament poly-
propylene (0, 3-0 and 4-0) of 7 trademarks commercialized
in Brazil, was submitted to analysis of diameter, length, en-
chasement resistance, tensile strength of surgery materials
knotted and unknotted, according to ABNT. The results show
that most of surgical materials was inside of preconizing pat-
terns of ABNT.

Key words: Tensile strenght; Suture materials, Mechanical
properties.

INTRODUCTION

The quality of the materials forming the metallic implants used
in the surgical treatment of fractures, such as intramedullar pla-
tes, screws and scapi, is fundamental to obtain bone consolida-
tion and functionally rehabilitate the patient. The quality of the
suture threads employed in surgeries is equally important. In
some specific surgeries such as tenorrhaphies, miorrhaphies,
ligament repairs and capsular repairs, the quality of the suture
thread is a critical factor to obtain good results, as well as the
surgical techniques employed. Surgeons particularly concerned
with the management of tendon injuries have performed mecha-
nical trials using the suture materials most commonly utilized in
such operations 19,

The search for the ideal suture thread walks along with the
history of surgery. Back in the second century b.C. Galeno
was the first to use catgut in sutures and ligatures. In the
nineteenth century a.C. Joseph Lister used to make his surgi-
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¢ao dos mesmos com solugao de acido carbdlico, iniciando a
cirurgia asséptica®.

As caracteristicas do fio de sutura ideal sdo: seguranga no né,
adequada resisténcia ténsil, facil manuseio, baixa reacéo tecidual,
nao possuir agao carcinogénica, ndo provocar ou manter infec-
¢ao, manter as bordas da ferida aproximadas até pelo menos a
fase proliferativa da cicatrizagao e ser resistente ao meio no qual
atua e baixo custo®.

O desenvolvimento tecnoldgico mundial nas Ultimas duas dé-
cadas tem possibilitado aos cirurgides utilizarem fios de sutura
cada vez mais préximos do ideal. Por outro lado, o controle so-
bre a producao industrial dos fios de sutura por meio de testes e
a fiscalizagéo continua da veracidade dos resultados é dificil de
ser realizada, em raz&o principalmente, dos altos custos operaci-
onais. Além disso, no nosso pais ndo ha nenhum érgdo especi-
alizado que realize esse tipo de afericao. Deve-se, no entanto,
lembrar que a Agéncia Nacional de Vigilancia Sanitaria (ANVISA),
no ano de 2002, iniciou processo administrativo de credencia-
mento de laboratérios para controle de qualidade nessa area de
saude.

Apesar dessas dificuldades, a Associacao Brasileira de Nor-
mas Técnicas - ABNT, entidade privada, sem fins lucrativos, funda-
daem 1940, 6rgao responsavel pela normatizacao de técnicas no
pals, edita periodicamente as “referéncias normativas” que séo
um conjunto de testes com metodologias padronizadas e com

cal threads by hand, disinfecting them with a carbolic acid
solution, thus starting aseptic surgery .

Ideally, a suture thread should present features such as a safe
knot, proper tensile strength, easy handling, low tissular response,
lack of carcinogenic action, not being prone to cause or maintain
any infection, being able to keep the injury’s borders close to one
another at least until the proliferation phase of the healing, and resist
to the medium where it will act, besides low cost ©.

The global technological development during the last two
decades has allowed surgeons to use suture threads that are
closer and closer to an optimal thread. On the other hand,
the control of the industrial production of suture threads by
means of tests and constant inspection of the veracity of
results is difficult, mainly due to the high operating costs.
Besides, our country does not count on any agency speci-
alized in this type of calibration. However, it is worth remin-
ding that in 2002 ANVISA (Brazilian Health Surveillance Agen-
cy) started an administrative process of accreditation of qua-
lity control laboratories in this health area.

In spite of these drawbacks, periodically ABNT (Brazilian Asso-
ciation for Technical Standards), a non-profit private entity founded
in 1940 that is the agency responsible for the standardization of
techniques in Brazil, publishes the normative references consisting
of a set of tests with standardized methodologies and recommen-
ding the minimum results to be provided by suture threads marke-

resultados minimos a serem
atingidos pelos fios de sutura
comercializados no Brasil(2,

O objetivo do presente
estudo foi avaliar parametros
mecanicos e de dimensdes de
alguns fios de sutura comerci-
alizados no Brasil e frequente-
mente utilizados em cirurgias
ortopédicas.

MATERIAL E METODO

Os fios de sutura analisados
no presente estudo estao rela-
cionados na Tabela 1.

Os parametros mecanicos
e de dimensoes analisados fo-
ram: comprimento do fio, dia-
metro do fio, resisténcia do en-
castoamento, resisténcia a tra-
gao do fio sem nd e resisténcia
atragao do fio com né.

A metodologia utilizada
para o estudo dos parame-
tros foi a descrita na norma
NBR 13904, de julho de 1997,
elaborada e editada pela As-
sociacao Brasileira de Nor-
mas Técnicas®, assim reco-
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Nailon Q Ethilon Ethicon ndo agulhade de 150 cm, lote 469442

Nailon 0 Point Suture agulhado de 45 cm, lote 02043

MNailon 3-0 Ethilon Ethicon agulhado de 75 cm, lote 420417

Nailon 3-0 Point Suture agulhado de 75 cm, lote 02071

Nailon 3-0 Brasuture ndo agulhado de 150 cm, lote 12298
Nailon 4-0 Ethilon Ethicon agulhado de 75 cm, lote 458480

Nailon 4-0 Point Suture agulhado de 75 cm, lote 02071

Poliéster trangado 0 Ethibond Ethicon agulhado de 75 cm, lote 460966

:Poliéstertrangado 0 Pariéster Paramed agulhado de 75 cm, lote 0217/99

Poliéster trancado O Poliéster Cirumédica ndo agulhado 45 cm, lote 200886

Poliéster trangado 3-0 Ethibond Ethicon agulhado de 75 cm, lote 475749

'Poliéstertran(;:ado 3-0 Pariester Paramed agulhado de 75cm, lote 0606/02

Poliéster trangado 3-0 Synthofil B/Braun agulhado de 75cm, lote 5-1054
Poliéster trangado 4-0 Ethibond Ethicon agulhado de 60 cm, lote 455498

Poliéster trangado 4-0 Pariéster Paramed agulhado de 75cm, lote 0178/01

Poliéster trangado 4-0 Synthofil B/Braun agulhado de 75cm, lote 5-0183

Polipropileno O Prolene Ethicon agulhado de 75 cm, lote 474366
Polipropileno 0 Point Suture agulhado de 75 cm, lote 02071

Polipropilenc 0 JP agulhado de 75 cm, lote 021599 P

Polipropileno 0 Paralene Paramed agulhado de 75 cm, lote 0743/01

Polipropileno 3-0 Prolene Ethicon agulhado de 75 cm, lote 461921
Polipropileno 3-0 Point Suture agulhado de 75 cm, lote 02071

Polipropileno 3-0 Paralene Paramed agulhado de 75 cm, lote 0026/02
Polipropileno 3-0 Propilene Cirumédica agulhado de 75 cm, lote 200714

Polipropileno 3-0 Premilene B/Braun agulhado de 75 cm, lote 5161
Polipropileno 4-0 Prolene Ethicon agulhado de 75 cm, lote 470525

Polipropileno 4-0 Point Suture agulhado de 75 cm, lote 02071

Polipropileno 4-0 Propilene Cirumédica agulhado de 75 cm, lote 200714
Polipropileno 4-0 JP agulhado de 75 em, lote 021620 N

Polipropileno 4-0 Premilene B/Braun agulhado de 75 cm, lote 5-1205
Polipropileno 4-0 Paralene Paramed agulhado de 75 cm, lote 0189/02

Fonle: FMB - UNESP

Tabela 1 - Tipo, dimensao e marca dos fios
de sutura testados.
Table 1 - Type, dimensions and brands of
suture threads tested.

ted in Brazil (2.

The objective of this study is
to evaluate the mechanical para-
meters and dimensions of se-
veral suture threads marketed in
Brazil and frequently used in or-
thopedic surgeries, having as a
reference the standards recom-
mended by ABNT.

MATERIALS AND METHOD

The suture threads analy-
zed in this study are included
in Table 1.

The mechanical and di-
mensional parameters evalu-
ated were thread length, dia-
meter, strength, resistance to
encasement, and tensile
strength of knotted and non-
knotted threads.

The methodology used to
study the parameters is des-
cribed in standard NBR
13904 of July 1997, develo-
ped and published by ABNT
@ that recommends the follo-
wing: a) length: the thread
was positioned on a flat sur-

89



mendada: a) compri-
mento: o fio foi coloca-
do e medido com régua
sobre uma superficie
plana, por meio de uma
escala rigida, sem ten-
siona-lo. O compri-
mento de cada fio néo
deve ter variagao supe-
rior a 5% do compri-
mento escrito na emba-
lagem individual; b) di-
ametro: determinado
com micrémetro, utili-
zando um sistema de
roldana fixa a uma
mesa, para manté-lo
tensionado. Uma das
extremidades do fio foi
fixada a um grampo, e
o restante do fio pas-
sado pelo centro da base, com a
ponta livre fixada a um peso com
massa de 1080 g para os fios zero,
480 g para os fios 3-0 e 300 g para
os fios 4-0. O diadmetro foi medido
em 3 pontos, aproximadamente a
Ya, V2 € ¥a do seu comprimento total
(Figura 1); c) resisténcia do encas-
toamento: o ensaio foi realizado
com maquina universal de tragéo.
A agulha foi fixada em um das gar-
ras do equipamento (duas chapas
de aco paralelas, comprimidas en-
tre si por 6 parafusos com porcas
dispostas nas laterais), de modo
que a parte encastoada estivesse
livre e alinhada com o eixo da forca
aplicada pelo cabegote mével. A
extremidade livre do fio era presa
no prendedor movel, que era com-
posto de um cilindro de ago, de
modo que o fio desse 3 voltas ao
redor do cilindro; d) resisténcia a
tragéo do fio sem no: o ensaio foi
realizado com maquina universal
de tracao. As extremidades do fio
foram fixadas em prendedores ci-
lindricos, de modo que o fio desse
3 voltas ao redor do cilindro. O
equipamento era acionado até a
ruptura do fio. Toda vez que o fio
rompeu em um ponto proximo (até
1,3 cm) dos prendedores, o resul-

tado foi desprezado (Figura2); e) resisténcia a tragédo do fio
com noé: a resisténcia a tragao foi mensurada sobre o fio,
com no cirdrgico. Este né foi efetuado pegando-se as pon-
tas do fio, uma em cada mao, colocando a ponta que se
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Fio de sutura —

Sistema de roldana fixa

Figura 1 - Representacdo do equipamento utilizado para
tensionamento e mensuragdo do didmetro do fio.
Figure 1 - lllustration of the device used to tension and

measure the thread’s diameter.
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Figura 2 - Representagao do corpo de prova
montado e fixado as garras para a realizagdo
do ensaio mecénico.

Figure 2 - lllustration of the specimen sample
already positioned and fixed to clamps as a
preparation for the mechanical test.

Peso

Micrometro

face and measured with
no tension in it with a ri-
gid scale (rule). The
length of each thread
should not show any
variation greater than 5%
of the length printed on
the individual package;
b) diameter: measured
with a micrometer and
using a fixed pulley sys-
tem mounted on a ta-
ble, in order to keep the
thread tensioned. One
end of the thread was
fixed with a clamp, whi-
le the rest of the thread
was passed through the
center of the base, the
free end being fixed to
a weight of 1080 g for
threads 0O, 480 g for threads 3-0,; and
300 g for threads 4-0. The diameter
was measured in 3 points at distan-
ces approximately equal to Vs, 2
and % of the total length of the thre-
ad (Figure 1), c) resistance to enca-
sement: for this test, a universal ten-
sion device was used. The needle
was fixed to one of the clamps of
the device (which is formed by two
parallel steel plates mutually com-
pressed by 6 screws & bolts at both
sides) so that the encased portion
would be free and aligned with the
axis of the force applied by the po-
ppet head. The free end of the thre-
ad was fixed in the movable holder
consisting of a steel cylinder around
which the thread was wound 3 times;
d) tensile strength of the unknotted
thread: the test was performed with
a universal tension device. The ends
of the thread were fixed in two cylin-
drical holders around which the thre-
ad was wound 3 times. Then the
device was actuated until the thread
would break. Each time the thread
broke at a point too close (up to 1.3
cm) to the cylindrical holders, the
value obtained was neglected (Figu-
re 2); e) tensile strength of the knot-
ted thread: the tensile strength was
measured on a surgically knotted

thread. To make this knot, each end of the thread was held by
one hand and the right-hand end of the thread was positio-
ned over the left-hand end of the thread, forming a circle;
then the superimposed end was introduced twice in the cir-
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encontra na mao direita
sobre a ponta da méao
esquerda (formando um
circulo). Introduzimos
entdo, a ponta sobre-
posta no circulo 2 vezes.
O no6 foi preso no supor-
te da méaquina e a ponta
do fio da méo esquerda
foi colocada sobre a
ponta do fio da méao di-
reita, fechando o nd. Para
os fios de nailon monofi-
lamentar e poliéster tran-
cado, foi repetida a Ulti-
ma etapa (a ponta do fio
da méao esquerda foi co-
locada novamente na
ponta do fio da méao di-
reita, fechando o no) (Fi-
gura 3). O fio foi coloca-
do namaquina de ensai-
os de modo que o né ficasse equidistante das garras.

Os testes de resisténcia a tragao e do encastoamento foram
realizados em maquina universal de ensaios mecanicos (EMIC
Curitiba-PR), modelo DL 10000, com velocidade de 30 mm/min
com célula de carga de 50 N para os fios 3-0 e 4-0, e de 1000 N
para os fios 0.

A mensuragao do diametro foi realizada com micrometro com
abertura de 0 a 25 mm, precisao de 0,001 mm, modelo 102-119
da marca Mitutoyo. A mensuragao do comprimento foi realizada
com régua metalica.

O numero da amostra para cada parametro estudado foi 5.
Os valores obtidos foram comparados com os citados na norma
NBR 13904 da ABNT @,

RESULTADOS

Os resultados obtidos encontram-se nas Tabelas 2, 3, 4, 5, 6,
7,8,9¢e10.

Marca Comprimento Diametro | Re_sistémia rréxin':_a (N)
fem) | (mm) | Fiosemné | Fiocomné | Encastoamento
Point suture | 4422058 035820005 | 5945£389  3847+266 3340%213
Ethilon 1511+089 0356+0,005 69012131 | 4523765 L]
ABNT (minime) * 0,350 - 0,399 + 21,18 14,71

Fonte: FMB - UNESP

Tabela 2 - Média e desvio padrdo das variaveis de comprimento (cm), didmetro
(mm), resisténcia méxima a tracao (N) do fio sem n6, com né e escastoamento, do
grupo néilon 0 e referéncia do padrao ABNT.

Table 2 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) of the unknotted thread, knotted thread, and resistance to encasement,
for nylon O threads.

W - Vanagho de alé 5% do descrito na
+ - Dado ndo existente na norma NBR 13904

* - Fora do padric ABNT

®- Fio ndo agulhado.

individual
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Figura 3 - Tipos de nos utilizados: A - utilizado nos fios de
polipropileno monofilamentar; B- utilizado nos fios de nailon
monofilamentar e poliéster trangado.

Figure 3 - Types of knots employed: A — knot employed for
polypropylene monofilament threads; B — knot employed for nylon
monofilament- and braided polyester threads.

cle. The knot was fixed
in the device’s holder
and the left-hand end of
the thread was superim-
posed to the right-hand
end of the thread, thus
closing the knot. This
last step was repeated
for nylon monofilament
threads and braided
polyester threads (that
is, the left-hand end was
superimposed again to
the right-hand end of
the thread, closing the
knot) (Figure 3). The
thread was positioned
on the test device so
that the knot would be
midway between the
clamps.

The tensile strength
and encasement tests were performed using a universal device
for mechanical tests (EMIC Curitiba, PR) model DL 10000, at a
speed of 30 mm/min with a 50 N cell load for threads 3-0 and 4-
0and 1000 N for threads 0.

The diameter was measured using a 0.007-mm accuracy, 0-
25 mm range Mitutoyo micrometer caliper model 102-119. The
length was measured with a metal rule.

Each parameter was measured 5 times for each sample. A
comparison was made between the values obtained and the
values mentioned in ABNT’s NBR 13904 standard .

RESULTS

The results obtained are included in Tables 2 to 10.

M Comprimento Diagmetro Resisténcia maxima (N)
arca — — —
(em) (mm) Fio sem nd Fiocomné | Enc o
Point suture | 7600131 | 0259+£0001" 2951 +£3660 2128:£2389 251612575
Ethilon 76,34 £1.,07 02520 2860£1291 169121692 | 1546153
Brasuture 14976+ 042 0208+0006 1699+1803  1308+095 L
ABNT (minima) * 0,200 -0,249 + 9,41 6,67

Fonte: FMB - UNESP

Tabela 3 - Média e desvio padrao das varidveis de comprimento (cm), diédmetro
(mm), resisténcia méaxima a trac&o (N) do fio sem né, com né e escastoamento, do
grupo nailon 3-0 e referéncia do padrao ABNT.

Table 3 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) of unknotted thread and knotted thread, as well as the resistance to
encasement of nylon 3-0 threads.

# - Variation of up to 5% of the length printed on the individual packaging.
+ - Value not included in the NBR 13904 standard,

* - Does not meet the ABNT standard.

®- Non-needied thread.
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Marca Comprimento Diametro R ia maxima (N) Marca Comprimento Didmetro Resisténcia maxima (N)
(cm) (mm) Fio semno | Fio comnd | Encaste (em) (mmj Fio sem nd Fio comnd | Encastoamento
Point suture 7468+025  0223+0,004" 2287 +044 1693+252 1212099 Prolene 7876+025 | 0369+0006 5433+273 | 3460+331 18,53+322
Ethilon 75,72 £0,29 | 0,200 +0* 18,95+2,17 11290£1,90 | 11,042 Point suture 7484:033 | 0376:0,006  4699:138  2682:442 | 23321267
ABNT {minima) * 0,150 - 0,199 + 588 441 Polipropilemo JP | 7614103 | 03700 5049+035  2034+493* 2513:+438
Fonts: FME - UNESP 1 i ! I |
Paralene 74984033 | 0376+0004 49614078 | 21854140  27,98+377
Tabela 4 - Média e desvio padréo das variaveis de comprimento (cm), didmetro
ABNT (minimo) *

(mm), resisténcia méxima a tragdo (N) do fio sem né, com né e escastoamento, do
grupo nailon 4-0 e referéncia do padrao ABNT.
Table 4 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) of unknotted thread and knotted thread, as well as the resistance to
encasement of nylon 4-0 threads.

Marca Comprimento | Diametro | Re_sisléncia méxi!'rla (M)
| (em) | (mm) | Fiosemné | Fio comné | Encastoamento
Ethibond 7498004 03520004 | 7430517 | 3375£134 | 2971+363
Pariéster 7504 £039 0373x0004 | 4479256 | 270431 29,54 £+6,59
Poligster cirumédica | 4630+0,19 |0,356+ 0,005 | 7201 +£3,22 | 3350+ 206 L ]
ABNT (minimao) * 0,350 - 0,399 + 21,18 14,71

Fante: FME - UNESP

0,350-0,399 + 21,18 1471

Fonte: FME - UNESP

Tabela 8 - Média e desvio padrdo das variaveis de comprimento (cm), didmetro
(mm), resisténcia méxima a tracéo (N) do fio sem n6, com né e escastoamento, do
grupo polipropileno 0 e referéncia do padrao ABNT.

Table 8 - Mean values and standard deviation and ABNT reference standard values
of the following variables: length (cm), diameter (mm), maximum tensile strength (N)
of unknotted thread and knotted thread, as well as the resistance to encasement of
polypropylene 0 threads.

Tabela 5 - Média e desvio padrao das variaveis de comprimento (cm), didmetro
(mm), resisténcia maxima a tracdo (N) do fio sem nd, com né e escastoamento, do
grupo poliéster trangado 0 e referéncia do padrdo ABNT.

Table 5 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) of unknotted thread and knotted thread, as well as the resistance to
encasement of braided polyester 0 threads.

Marea Comprimento Diametro Resisténcia maxima (M)
(cm) | (mm) | Fiosemné | Fiocomnd |Encastoamento
Ethibond 7484+005 | 0218+0005 2581+380 | 1780+0,59 16,29+ 3,44

Synthofil B/Braun | 71,10+ 0,46* | 0216+ 0,005 2160+£439 | 1681074 | 12461270

Farniéster 7612071 02100004 1963521 | 1427 +£155 1361+ 267

ABNT (minimo) * 0,200 - 0,249 + 941 6,67

Marca Comprimento Diametro Resisténcia maxima (N)
| (em) | (mm) Fiosemné | Fiocomné | Encastoamento
Prolene 7782+024 | 0232+0003  1926+175 | 1462 +1,90 9,870 +0,97
Paint suture 7538+034 | 023320002 14761219 | 11882031 12,41 +£1,08
Propil 7678+031 | 023540003  2187+117 | 1233 +0,69 1515+1,30
Paralene T470+040 | 0235+0,004 | 2087+152 | 1498 +287 19,02 +£0,95
Premilene BBraun | 7514+ 2,18 | 0,232+0,004 | 2172159 | 1317252 13,57 £1,00
ABNT {minima) * 0,200-0,249 + 9,41 6,67

Fonte: FME - UNESP

Tabela 9 - Médlia e desvio padrdo das variaveis de comprimento (cm), didmetro
(mm), resisténcia méxima a tracdo (N) do fio sem né, com né e escastoamento, do
grupo polipropileno 3-0 e referéncia do padrdo ABNT.

Table 9 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) of unknotted thread and knotted thread, as well as the resistance to
encasement of polypropylene 3-0 threads.

Fante: FME - UNESP

Tabela 6 - Médlia e desvio padrao das variaveis de comprimento (cm), didmetro
(mm), resisténcia maxima a tragao (N) com fio sem né, com né e escastoamento, do
grupo poliéster trangado 3-0 e referéncia do padrao ABNT.

Table 6 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) with unknotted thread and knotted thread, as well as the resistance to
encasement of braided polyester 3-0 threads.

Marca Comprimento Diametro | Resisténcia maxima (N)
(em) | (mm) | Fiosemné | Fio comnd | Encastoamento
Ethibond 60,30+027 0159+0,008 20344396 1176x027 1123178

Synthofil B/Braun | T112+0,70* | 0,173+0,004 | 2026+1,99 12234078 11364048

Pariéster

75224079 0164+0003 2163154 1198070 1252+3,06

ABNT (minimao) *

Fonte: FMB - UNESP

0,150 -0,199 + 5,88 441

Tabela 7 - Médlia e desvio padrdo das varidveis de comprimento (cm), didmetro
(mm), resisténcia méxima a tracao (N) do fio sem n6, com né e escastoamento, do
grupo poliéster trangado 4-0 e referéncia do padrdo ABNT.

Table 7 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) of unknotted thread and knotted thread, as well as the resistance to
encasement of braided polyester 4-0 threads.
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Marca Comprimento Diametro i Resisténcia maxima (N)
{cm) (mmj Fio sem nd Fio comné | Encastoamento

Prolene T7B2+£013  0180+£0006 | 1499+173 @ 940£050 528+143
Fropilene cirumédica | 7754 +032 0184+0003 @ 1215+115 | 806093 B28+1.31
FParalene . 7388+021 0180+0007 1303+078 @ 776%134 10,58 +0,59
Fremilene 75,18+039 0,186 £0.004 . 1364 £0.28 . 756136 BB5+135
Polipropileno JP 76,04 £040 0,189 +0,007 - 13634031 - 859171 1214+029
Point suture 7448+054 0189 +0001 1134155 | 7812063 897 +0.69

ABNT (minimo) I * 0,150 - 0,199 . + 588 4,41

Fonte: FMB = UNESP

Tabela 10 - Média e desvio padréo das variaveis de comprimento (cm), didmetro
(mm), resisténcia méxima a trac&o (N) do fio sem né, com n6 e escastoamento, do
grupo polipropileno 4-0 e referéncia do padrdao ABNT.

Table 10 - Mean values and standard deviation and ABNT reference standard
values of the following variables: length (cm), diameter (mm), maximum tensile
strength (N) of unknotted thread and knotted thread, as well as the resistance to
encasement of polypropylene 4-0 threads.

-V Ao de alé 5% do descrilo na
+ - Dado ndo existente na norma NBR 13904
* - Fora do padric ABNT

®- Fio ndo agulhado.

individual

# - Variation of up to 5% of the length printed on the individual packaging.
+ - Value not included in the NBR 13904 standard,

* - Does not meet the ABNT standard.

®- Non-needied thread.
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DISCUSSAO

As propriedades dos fios de sutura sao divididas em caracte-
risticas fisicas, de manuseio e de reagéo tecidual®. O presente
estudo é limitado as caracteristicas fisicas, particularmente as di-
mensoes, resisténcia do encastoamento e resisténcia a tragéao do
fio sem n6 e com no.

A comparagao das caracteristicas de dimensoes (comprimen-
to e didmetro), observadas na presente amostra, com os pa-
droes da norma NBR13904 da ABNT®, apresenta importancia
relativa no uso pratico dos fios de sutura, sendo mais relevante
para o controle de qualidade da fabricacao e comercializacéo.

As caracteristicas relativas as propriedades mecanicas, no
presente estudo especificamente a resisténcia do escastoamento
e aresisténcia a tragao do fio sem nd e com nd, séo fundamentais
em cirurgias ortopédicas. A resisténcia do escastoamento, isto &,
aresisténcia do fio em relacéo a fixagao na agulha, € importante na
realizagado de pontos cirdrgicos, sendo facil compreender que
uma agulha que se solte do fio durante a sua passagem por um
tendao, compromete totalmente a técnica operatéria. Os proto-
colos de pos-operatorios que recomendam mobilizagao articular
precoce exigem que a sutura apresente resisténcia adequada ime-
diata, a qual depende, antes da fase proliferativa da cicatrizagao,
do tipo de fio de sutura, associado ao tipo de ponto e ao nimero
de nés empregados.

A necessidade de testar a resisténcia do fio sem n6 e com no,
esta fundamentada no fato de que quando o cirurgido aperta o n6
da sutura, espera-se que ndo haja soltura desse ponto até a fase
proliferativa da cicatrizagao tecidual®8'9, A analise dos resulta-
dos dos ensaios mecanicos destaca essa importancia, uma vez
que aresisténcia méxima do fio com n6 foi significativamente menor
em relacao ao fio sem nd, em toda a amostra do presente estudo.

As caracteristicas relativas a resisténcia a tragao dos fios de
sutura tem sido estudadas no sentido de orientar os cirurgides na
escolha do fio ideal, havendo a comparacao entre diversos mate-
riais de sutura®®% No presente estudo as comparagoes foram
realizadas em relagdo aos padroes recomendados pela norma
NBR13904 da ABNT®@, dentro do objetivo do estudo, isto €, ana-
lisar os fios de sutura comercializados no Brasil em relagdo ao
padrao nacional recomendado.

A norma NBR 13904 da ABNT® n&o recomenda especifica-
mente a velocidade de aplicagéo de carga para os ensaios meca-
nicos de resisténcia. No presente estudo utilizou-se a velocidade
de 30 mm/min, considerada velocidade média®.

Os fios de poliéster trangado e de néailon foram testados com
né recomendado pela norma NBR 13904 da ABNT®, porém com
uma lagada a mais (Figura 3B), para evitar o escorregamento
notado no estudo piloto previamente realizado, do mesmo modo
que observado por Trail et al.(9.

A analise dos resultados da resisténcia a tragao do fio sem né
e com nd da amostra do presente estudo para os fios de nailon 4-
0, poliéster 4-0 e polipropileno 4-0 demonstrou semelhanga com
os resultados relatados por Trail et al. (9.

A analise dos resultados da amostra do presente estu-
do, comparado com os padrées da norma NBR13904 da
ABNT®@indicam:
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DISCUSSION

The features of the suture threads are grouped by their physical
properties, handling properties, and tissular response properties “.
The present study is limited to physical properties, particularly di-
mensions, resistance to encasement and tensile strength of the
unknotted thread and knotted thread.

The comparison between the dimensions (length and diame-
ter) observed in the present sample and the standards of ABNT’s
NBR 13904 @ js only relatively important in the practical use of suture
threads, being more relevant for the quality control in the manufac-
turing and marketing of the threads.

The features regarding mechanical properties, more spe-
cifically the resistance to encasement and tensile strength of
both the unknotted and knotted thread are fundamental in
orthopedic surgeries. The resistance to encasement, that is,
the thread'’s strength as regards its fastening to the needle, is
important when surgical knots are made, since it can be ea-
sily understood that a thread that separates from its needle
while passing through a tendon will impair the whole surgical
technique. Post-operative protocols that recommend early
articular mobilization demand that the suture immediately
show the proper strength that, until the proliferative phase of
the healing is reached, will depend on the type of the suture
thread employed, as well as on the type of stitch and the
number of knots employed.

The need to test the strength of the unknotted thread and
knotted thread is based on the fact that, as the surgeon tightens
the suture’s knot, it is expected that the stitch will not loosen until
the proliferative phase of the tissular healing is reached 619,
The analysis of the mechanical test results underlines such im-
portance, since the maximum strength of the knotted thread was
significantly lower than that of the unknotted thread, in all sam-
ples investigated in this study.

The tensile strength characteristics of suture threads have been
studied viewing to guide surgeons in the selection of the optimal
thread by comparing several suture materials #8017, |n the present
study comparisons were made with the standards recommended
by ABNT’s NBR 13904 @ within the objectives of the study, which
consists of analyzing suture threads marketed in Brazil as compa-
red to the recommended Brazilian standard.

ABNT’s NBR 13904 standard @ does not specify the spe-
ed of load charge in mechanical tests for strength. In this
study, the speed used was 30 mm/min, which is considered
an average value ©.

The braided polyester- and nylon threads were tested with a type
of knot recommended by ABNT’s NBR 13904 standard @, although
with an extra loop (Figure 3B) to avoid sliding as noticed in the pre-
vious pilot study and also observed by Trail et al (1.

The analysis of the results of tensile strength of the unk-
notted thread and knotted thread with the sample of this stu-
dy for nylon 4-0 threads, polyester 4-0 threads and polypro-
pylene 4-0 threads showed that such results are similar to the
ones reported by Trail et al 9,

A comparative analysis of the results from the present
study and ABNT’s NBR 13904 ® standards indicates that:
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a) em relagdo ao fio de nailon 0: todos os fios da amostra encon-
tram-se dentro dos padroes;

b) em relagéo ao fio de nailon 3-0: as marcas Point Suture e Ethi-
con apresentam diametro maior que o recomendado;

¢) em relacéo ao fio de néilon 4-0: as marcas Point Suture e Ethi-
con apresentam didametro maior que o recomendado;

d) em relagao ao fio de poliéster 0: todos os fios da amostra
encontram-se dentro dos padroes;

e) em relagao ao fio de poliéster 3-0: a marca Synthofil B/Braun
apresentou comprimento menor que o recomendado;

f) em relagéo ao fio de poliéster 4-0: a marca Synthofil B/Braun
apresentou comprimento menor que o recomendado;

g) em relacao ao fio de polipropileno 0: a marca JP apresentou
resisténcia com né menor que o recomendado;

h) em relacéo ao fio de polipropileno 3-0: todos os fios da amos-
tra encontram-se dentro dos padroes;

i) em relag&o ao fio de polipropileno 4-0: todos os fios da amostra
encontram-se dentro dos padroes.

CONCLUSOES

A anélise dos parametros mecanicos e de dimensoes de 31
tipos de fios de sutura de 7 marcas comercializados no Brasil,
indicou que 77,42% da amostra encontra-se dentro dos padroes
recomendados pela ABNT®,
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a) regarding nylon O thread: all samples meet the standard;

b) regarding nylon 3-0 thread: Point Suture and Ethicon have diame-
ters that is larger than the recommended value;

¢) regarding nylon 4-Othread.: Point Suture and Ethicon have diame-
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CONCLUSIONS

The analysis of the mechanical and dimensional parame-
ters of 31 types of suture threads from 7 brands marketed in
Brazil indicated that 77.42% of the samples meet the stan-
dard recommended by ABNT @
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