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NTRODUCT10N

In repair of a ruptured tendon,the resist市ity of the sume is impomnt relative to Ls

tolerance of dynanc lnotion.  Whereas,several in vivo and clinical studies hve shown ttt

a n  c a r l y  m o b i l i z t t o n  pЮgram fo l l o w i n g  n e x o r  t e n d o n  r e p a i r  i m p r o v e d  h e a l i n g  p r o c e s s , a n d

thus the Lnctional outcomes ofthe ttwed digitS.Since a suture failure tends to occllr ttar

the knot,we considered the streng■l ofthe sumed sitc lnay depend on the strength ofthe knot.

Therefore,we experillllentttly investigated the optimm combination of sume mate」als and

knot fomation methods, and whether the location of a single core suture knot arects the

biomechanical properties ofthe tendon repain

M鵬ごERIALS AND METHODS

Firstly,we cxamined the basic tensile strengh of ive suture mate五 als(ny10n

muhi■lament,polyester muhittlament,nylon mono■ lament,polydioxanone molЮ ■lament,

polyethylene and polyester multifllamentl when a knot wtt fOmed..An expenenced

onopaedic surgeon fo・・.led aloop with a knot usmg USP2‐dzed flve direrent sume inate五
als

(0.5 ‐ 0。599 1111n in dimeterb, then pulled each loop at a speed of 20 耐 nlin using a

tensiometer..



Secondly9 we exalnlned an optimllm location of a knot for tendon sume. TOta1 42

transected bo宙ne tendons(male Japanese black cattle,24 months old)Of the medial

gastrocnermus(9‐1lmm X 14‐ 16-in diamete⇒ were Sutured with the side-locking loop

technique llsing a USP2‐sized polycthylene and polyester multiilttnent sume軽=21)or a

polyester multifllttnent sutwe佃=21)。 For achievement of very high tensile s歓〕n山 ,

based on olr prelimimtt studb e“heach knot was made using 7 simple sqllAre ties(a

surgoo■'sk■ot plus 5 ties)at either one of three locations; 1)On the loop,2)between the

tendon stmps, or 3)between the loops buttring the knOt in the tendon.  The sutured

specimens were loaded with tenslon llsing a tenslometer tt a sped of 300耐min by

頭 血1ly increasing the force k)m10 to 100 N cwith a l.0‐1.5 second cycle),repeating the

loading 10,000 tiines,then the gap occllmng at the repalr site was measllred.  A■er the

repetitive loading test,specimens were agaln loaded until suture failllre occured,in order to

measllre the ulth“じ

“

strengdL A■ er the tests,the sume threads were removed hm the

tendons and care■■ly obseⅣed to dete....ine the rnodes ofsume failure.

RESULTS AND DISCUSS10N

Regarding the experlment of tensile strength宙 th a knot,the polyethylene and

polyester multi■lament sume prOvided the Hまest tensile strena When a large nmber of

dlows was a・pplied at a knote  With the conventional surgical sume knOt Of three duoⅥ岱

(aiditiOn Ofone throw on a surgeon's knotl,a ny10n mul饉■lament suture yielded the hi3hest

tensile strength.

Depending on the sume ttrials and the location of the knot thethe gap occlШ ing

a■er the te....ination of the loadings and the ultimate tensile strength varied signiflcantlI

The gap was mott decreased and the uhimate strength was mottincreased when the hot was

located bemeen the loops using the polyethylene and polyester multi■lament sumeo when

the knot was located bemeen the smps Or On the loOp,all repairs failed at the knot.When

the knot was located between the loops,some repalrs failed at the point where the vertical

component ofthe suture kinked with the transverse component.  CIross‐sectional area ofthe



sumed tendOn showed the ratio of the buried knot relative to the entire sliced tendon stump

was only l.6 to 2.3%,and the polyethylene and polyester muldilament sume was prOved

very dwable against mctional absion。

olr smdy results indicate that the location ofa core sume knOt signiflcantly iI週uences

the biomechanical properties ofthe repain The reason for the direren∝s in gap length and

uhimate strenn Was pardy due to the direrence in the inherent elasticity of e“h sume

matedd.The gap length and uhimate strena were dso sittlicantly iniuenced by the

location of the knote  When locating the knot between the loops,the tensional discrepancy

between the bilatera1 longitudinal components of J℃ sume mOst decreaぼ 〕d,because the

tension a7pplied on sume by tying the knot was equally distributed hm the transverse

component ttЮ ugh the locking loops to the both longitudinal components.h add辻lon,the

knot between the loops reccived less load,because the tensile force was translnitted J辟om the

longitudinal components by wa.y ofthe locking loops,and flnally to the knot.  Therefore,it

was considered thatthe ga7p was mott decreased and tt ultimate strentt Was mOtt increased

when the knot was located betwcen the loops.

CONCLUSION

A  p o l y e t h y l e n e  a n d  p o l y e s t e r  m u l t i■laFnent  S u m e  i s  t h e  s t r o n g l e s t  s u m e  m a t e r i a l  f o r  a

site where application of a large nmber of throws tt a knot is clinically possible.

Regarding the location of the knot,we found that forEx■lo■of a knot between the loops

(burying it in the tendo⇒yielded an optimlm condition for bovine tendon suture,when

applying the side‐locki鴫 loop suture technique usng a polyethylene and polyester

multifllament suture
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