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The Outcome of Acute Quadriceps Tendon
Rupture Managed with Primary Repair

and Mersilene Tape Augmentation

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To report of the results of acute quadriceps tendon ruptures that were treated by primary
repair with Mersilene tape and to evaluate the strength by isokinetic testing. MMaatteerriiaall  aanndd  MMeetthhooddss::  Nine pa-
tients (all male with an average age of 53.7, average follow-up of 35.2 months), with acute quadriceps tendon
ruptures surgically treated who were followed-up for a minimum of two years were analyzed. Clinical examina-
tion included measurement of knee range of motion and diameter of quadriceps muscle. A questionnaire was
used for functional outcome. Isokinetic testing was performed at 120o/sec and 180o/sec angular velocities and bi-
lateral work of the knee flexors and extensors was evaluated; a difference of 20% or more between the extension
strengths of the affected and the unaffected limbs was considered significant. In radiologic examination, Caton
index, patellar spurs, patello-femoral arthrosis and patellar malalignment were evaluated. RReessuullttss::  Average active
range of motion of the affected limb was 2.7o for extension and 1350 for flexion. Mean quadriceps girth was 48.3
cm, compared with 48.6 cm in the unaffected limbs. Average time for patients returning to their premorbid daily
activity was 3.2 months. Mean functional score was 22.7. Only one patient had a significant extension deficit
with 24.3% loss at 180o/sec velocity. All the other patients were the same or better (no extension deficit greater
than 20%) compared with the uninjured side. There were no degenerative changes of the patello-femoral joint,
patellar malalignment or patellar spurs. The pre- and post-operative Caton index was 1.07 and 1.02, respectively.
CCoonncclluussiioonn::  Satisfactory results with good clinical, radiologic and functional outcomes can be achieved by tran-
sosseous primary repair. Isokinetic testing indicates that our attempts to provide adequate rehabilitation for these
patients postoperatively were successful. Mersilene tape augmentation may allow more aggressive rehabilitation
with good quadriceps strength.

KKeeyy  WWoorrddss::  Tendon injuries; treatment outcome; quadriceps muscle; kidney failure, chronic; 

ÖÖZZEETT  AAmmaaçç:: Primer tamir ve Mersilen teyp ile tedavi edilen akut kuadriseps tendon rüptürlerinde sonuç analizi
yapmak ve izokinetik test sonuçlarını değerlendirmektir. GGeerreeçç  vvee  YYöönntteemmlleerr:: En az 2 yıl takibi olan ve akut
kuadriseps tendon rüptürü nedeniyle hastanemizde cerrahi tedavi görmüş 9 hasta (9 erkek, ortalama yaş 53.7,
ortalama takip süresi 35.2 ay) incelendi. Klinik değerlendirmede diz eklem hareket açıklığı ve kuadriseps kas çapı
ölçümleri yapıldı. İşlevsel değerlendirme için işlevsel sonuç anketi yapıldı. İzokinetik test, 120o/sn ve 180o/sn
hızlarında uygulandı ve her hızda diz fleksör ve ekstansörlerinin yetmezliği değerlendirildi. Ekstansiyon yetmezliği
için ameliyat olan taraf ile olmayan taraf arasındaki %20’lik fark veya daha fazlası anlamlı olarak kabul edildi.
Radyolojik değerlendirmede Caton indeksi, patellar spür, patello-femoral artroz ve patellar dizilim değerlendirildi.
BBuullgguullaarr::  Ortalama aktif eklem hareket açıklığı, 2.7o ekstansiyon ve 135o fleksiyon olarak tespit edildi. Kuadriseps
çevresi ameliyat olan tarafta ortalama 48.3 cm, olmayan tarafta 48.6 cm olarak bulundu. Hastalar ortalama 3.2 ay
sonra ameliyat öncesi aktivite seviyelerine döndüler. İşlevsel skor ortalama 22.7 olarak belirlendi. Sadece bir hastada
180o/sn hızda, %24.3 kayıp ile belirgin ekstansiyon yetmezliği oluştuğu görüldü. Diğer hastaların hepsinde ameliyat
olmayan taraf ile karşılaştırıldığında aynı veya daha iyi izokinetik sonuç (%20’den daha az bir ekstansiyon
yetmezliği) elde edildi. Patello-femoral eklem artrozuna, patellar dizilim bozukluğuna ve patellar spür oluşumuna
rastlanmadı. Ameliyattan önce Caton indeksi 1.07, ameliyattan sonra ise 1.02 olarak tespit edildi. SSoonnuuçç::  Kuadriseps
rüptürlerinin transosseöz tamiri ile klinik, radyolojik ve fonksiyonel olarak tatminkar sonuçlar elde edilibilir.
İzokinetik test sonuçları hastaların ameliyat sonrası dönemde başarılı bir şekilde rehabilite edildiğini
göstermektedir. Mersilen teyp ile güçlendirme, daha dayanıklı tamir ile daha yoğun rehabilitasyona olanak sağlar. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Tendon yaralanması; tedavi sonuçları; kuadriseps; kronik böbrek yetmezliği; 

TTuurrkkiiyyee  KKlliinniikklleerrii  JJ  MMeedd  SSccii  22000099;;2299((22))::443388--4444

Rahmi Can AKGÜN, MD,a

N. Reha TANDOĞAN, MD,b

Orçun ŞAHİN, MDa

aDepartment of Orthopedics and 
Traumatology,
Başkent University Faculty of Medicine,
bOrtoklinik, Ankara

Ge liş Ta ri hi/Re ce i ved: 10.10.2008 
Ka bul Ta ri hi/Ac cep ted: 02.02.2009

Ya zış ma Ad re si/Cor res pon den ce:
Rahmi Can AKGÜN, MD
Başkent University Faculty of Medicine,
Department of Orthopedics and 
Traumatology, Ankara,
TÜRKİYE/TURKEY
rahmicana@yahoo.com

Cop yright © 2009 by Tür ki ye Kli nik le ri

ORİJİNAL ARAŞTIRMA   



Orthopedics and Traumatology Akgün et al

Turkiye Klinikleri J Med Sci 2009;29(2) 439

up tu re of ex ten sor mec ha nisms of the up per
and lo wer ex tre mity is com mon in the li te -
ra tu re.1,2 In con trast, rup tu re of the qu ad ri -

ceps ten don is a re la ti vely in fre qu ent but se ri o us
in jury that af fects the ex ten sor mec ha nism of the
kne e jo int.3-5 It is most com monly se en in pa ti ents
ol der than 40 ye ars of age.6 The re is a strong as so ci -
a ti on bet we en ten don rup tu res and nu me ro us syste -
mic di se a ses or pri or de ge ne ra ti ve chan ges. Rup tu res
most of ten oc cur uni la te rally. Bi la te ral rup tu res are
usu ally as so ci a ted with syste mic di se a se but ha ve al -
so be en re por ted in he althy pa ti ents wit ho ut pre dis -
po sing fac tors. Clas sic risk fac tors for spon ta ne o us
rup tu re of the qu ad ri ceps ten don inc lu de ste ro id
the rapy, hyperc ho les te ro le mi a, go ut, rhe u ma to id
art hri tis, ad van ced age, long-term di aly sis, re nal
trans plan ta ti on and usa ge of flo ro qu i no lo ne use.6,7

Alt ho ugh par ti al qu ad ri ceps ten don rup tu res
are usu ally tre a ted non sur gi cally, comp le te ten don
rup tu res re qu i re sur gi cal re pa ir. Alt ho ugh nu me ro -
us sur gi cal tech ni qu es ha ve be en des cri bed in the
li te ra tu re with or wit ho ut aug men ta ti on of the qu -
ad ri ceps ten don the gold stan dard in tre at ment is
still a mat ter of dis cus si on.6,8-11 Se ve ral met hods of
aug men ta ti on of the re pa ir si te ha ve al so be en des -
cri bed, inc lu ding synthe tic ma te ri als, al log rafts and
xe nog rafts.9,12,13 Su tu re anc hors ha ve be en used with
suc cess in re cent ye ars.14 Ho we ver, thre e types of
re pa ir con ti nu e to be the most po pu lar: di rect re pa -
ir of the ten don to the pa tel la, the Scu de ri tech ni -
qu e for acu te te ars and the Co di vil la ten don-
leng the ning and re pa ir tech ni qu e for chro nic rup-
tu res.15,16 In the Scu de ri tech ni qu e, a tri an gu lar flap
with 2-3 mm thick ness, which is pre pa red from the
an te ri or sur fa ce of the pro xi mal ten don end, is at-
tac hed ap pro xi ma tely 5 cm abo ve the rup tu red ten-
don. Co di vil la tech ni qu e is mostly in di ca ted for
chro nic rup tu res whe re the ten don ed ges can not be
op po sed. Re cently, one of the most wi dely used re-
pa ir tech ni qu es is the tran sos se o us re pa ir. In this
tech ni qu e, one of the most im por tant things is that,
drill ho les must be far eno ugh from the an te ri or sur-
fa ce of the pa tel la in or der to avo id any pa tel lar tilt.
Alt ho ugh the aug men ta ti on of the qu ad ri ceps ten-
don with mer si le ne ta pe has be en pre vi o usly des -
cri bed in the li te ra tu re, one of the most im por tant

dif fe ren ces of this study was the eva lu a ti on of the
out co me of the qu ad ri ceps ten don re pa ir aug men -
ted with mer si le ne ta pe by using iso ki ne tic tes ting
as an ob jec ti ve me a su re.13

Hen ce, the pur po se of this study was to re port
the re sults of pa ti ents with acu te qu ad ri ceps ten-
don rup tu res that we re tre a ted by tran sos se o us pri-
mary re pa ir with Krac kow su tu res and Mer si le ne
ta pe aug men ta ti on. 

FIGURE 1: Preoperative MRI view of complete quadriceps tendon rupture at
the osteo-tendinous junction.

FIGURE 2: Intraoperative view of repaired quadriceps tendon.
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MA TE RI AL AND MET HODS

STUDY GRO UP

Pa ti ents with acu te qu ad ri ceps ten don rup tu res
sur gi cally tre a ted in our hos pi tal bet we en Ja nu ary
2003 and Sep tem ber 2004 we re en rol led in the
study. The di ag no sis of qu ad ri ceps ten don rup tu re
was ma de with cli ni cal exa mi na ti on and X-ray fin -
dings of avul si on from the pro xi mal po le of the pa -
tel la. Mag ne tic re so nan ce ima ging was used to
con firm the di ag no sis if the re was any sus pi ci on
(Fi gu re 1). Pa ti ent charts we re re vi e wed and bi la -
te ral rup tu res (si mul ta ne o us or sta ged), pa ti ents
with syste mic inf lam ma tory di se a se, a his tory of
kne e sur gery, con co mi tant pa tel lar ten don rup tu re
or ot her li ga men to us in ju ri es and pre vi o us frac tu -
re his tory of the kne e we re exc lu ded from the
study. Chro nic qu ad ri ceps rup tu res (rup tu res 3
days af ter in jury) and pa ti ents who had less than 2
ye ars of fol low-up we re al so exc lu ded. For all pa ti -
ents, da ta re gar ding age, sex, mec ha nism of ten don
rup tu re, pre sen ce of a re cog ni zed me di cal risk fac-
tor (ie. chro nic re nal fa i lu re, his tory of ste ro id ad-
mi nis tra ti on, flo ro qu i no lo ne use, di a be tes mel li tus
and hyper pa rath yro i dism) we re re cor ded from the
pa ti ent da ta ba se. 

A to tal of 9 pa ti ents (4 right, 5 left) who met
the inc lu si on cri te ri a with a mi ni mum 2-ye ar of
fol low-up and who had re gu lar out pa ti ent con trols
(3 we eks, 1 month, 3 months, 6 months and an nu -
ally the re af ter) we re fo und eli gib le for the study
and the ir charts we re ret ros pec ti vely analy zed for
the fi nal eva lu a ti on. All pa ti ents we re ma les with
an ave ra ge age of 53.7 (ran ge: 39-68). Of the 9 pa-
ti ents, 5 had chro nic re nal fa i lu re as pre dis po sing
fac tor. The se pa ti ents re cal led a simp le jump or fall
as the ca u se of rup tu re. Ad di ti o nal risk fac tors we -
re di a be tes mel li tus in one and obe sity (BMI> 30) in
2 pa ti ents. The ave ra ge fol low-up was 35.2 months
(ran ge: 24-48 months). 

OPE RA TI VE TRE AT MENT

All the pa ti ents we re ope ra ted wit hin 72 ho urs by 2
ort ho pe dic sur ge ons. An an te ri or lon gi tu di nal ap-
pro ach was adop ted. Fol lo wing ir ri ga ti on and exp -
lo ra ti on of the kne e jo int, the rup tu red ten don ends

we re deb ri ded to he althy ten don tis su e. Thre e pa irs
of num ber 5 Et hi bond® (Et hi con Inc., US) su tu res
we re pla ced in the dis tal 7 cm of the qu ad ri ceps ten-
don using the tech ni qu e des cri bed by Krac kow.17

The se su tu res we re pas sed thro ugh 3 lon gi tu di nal
trans-os se o us pa tel lar tun nels and we re ti ed at the
dis tal end. A 7 mm Mer si le ne Ta pe® (Et hi con Inc.,
US) was used to aug ment the re pa ir. The ta pe was
we a ved thro ugh the dis tal 9 cm of the qu ad ri ceps
ten don, co ur sing dis tally on each si de of the pa tel -
la and was ti ed aro und the dis tal po le (Fi gu re 2). Af -
ter es tab lis hing the con ti nu ity of the qu ad ri ceps
ten don, the ma xi mum fle xi on ang le wit ho ut ten si -
on or gap ping at the re pa ir si te was re cor ded and it
ser ved as a gu i de to li mit kne e fle xi on du ring the
pos to pe ra ti ve re ha bi li ta ti on prog ram. 

POS TO PE RA TI VE TRE AT MENT AND FOL LOW-UP

Full-we ight be a ring in a bra ce loc ked in ex ten si on
was al lo wed in the early post-ope ra ti ve pe ri od.
Pas si ve kne e fle xi on exer ci ses we re ini ti a ted in the
3rd post-ope ra ti ve we ek up to the sa fe ang le de ter -
mi ned in tra-ope ra ti vely and con ti nu ed un til post-
ope ra ti ve we ek 6. Kne e fle xi on was in cre a sed 10
deg re es/we ek af ter we ek 6 and most pa ti ents had
ac hi e ved full fle xi on at 3 months. Squ at ting and
jum ping was res tric ted for 6 months, af ter which
light sports ac ti vity was al lo wed.

CLI NI CAL AND RA DI OG RAP HIC EVA LU A TI ON

All cli ni cal as sess ments we re per for med by one in-
ves ti ga tor blin ded to the sur gi cal pro ce du re. Cli ni -
cal exa mi na ti on inc lu ded me a su re ment of kne e
ran ge of mo ti on with a stan dard go ni o me ter (Blun-
dell Har ling Ltd, Lon don, Eng land) and cir cum fe -
ren ti al di a me ter of the qu ad ri ceps musc le 10 cm
abo ve the pa tel la. Ac ti ve ex ten si on po wer of the
qu ad ri ceps was eva lu a ted with ma nu al tes ting
which was a uni ver sal me a su re with a to tal of 5 sca -
les with sca le 0/5 was con si de red no sign of musc -
le con trac ti on and 5/5 was con si de red as ac ti ve
con trac ti on aga inst re sis tan ce. 

A func ti o nal qu es ti on na i re, pre vi o usly used by
Ro ug raff et al, was used to fi gu re out the func ti o nal
out co me in the fi nal fol low-up vi sit.10 The pa ti ents
we re qu es ti o ned for 5 dis tinct is su es inc lu ding ove -
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rall sa tis fac ti on, kne e mo ve ment, kne e strength,
abi lity to climb sta irs and pa in. Each ans wer was
gi ven a sco re from one to 5; the hig her the sco re
bet ter was the sympto ma tic re sult. Func ti o nal li m-
i ta ti ons we re no ted. 

Af ter a mi ni mum of 1 ye ar post-sur gery, Iso ki-
ne tic musc le tes ting was per for med with the Cybex
dyna mo me ter (Med way-MA, USA). All tests we re
per for med by a tra i ned physi ot he ra pist who was
blin ded to the cli ni cal out co me. Af ter a su i tab le
warm-up pe ri od, the pa ti ents we re as ked to per-
form 5 re pe ti ti ons of con cen tric/ec cen tric kne e fle -
xi on/ex ten si on exer ci ses with ma xi mal ef fort at
two dif fe rent an gu lar ve lo ci ti es, 120o/sec and
180o/sec. First the unaf fec ted and then the in ju red
kne e we re tes ted. The fol lo wing pa ra me ters we re
re cor ded; pe ak tor qu e, bi la te ral work of the kne e
fle xors and ex ten sors at each pe ak tor qu e ve lo city
and the ir to tals.

Ra di og rap hic eva lu a ti on inc lu ded stan ding an-
te ropos te ri or, la te ral and tan gen ti al ra di og raphs of
both kne es. The pa tel lar he ight was me a su red on
the 30-deg re e fle xi on la te ral ra di og raphs using the
Ca ton in dex.18 This in dex is cal cu la ted by di vi ding
the length of the ar ti cu lar sur fa ce of the pa tel la by
the dis tan ce bet we en the in fe ri or ar ti cu lar ed ge of
the pa tel la and most an te ri or ar ti cu lar ed ge of the
ti bi a. The Ca ton in dex was se lec ted be ca u se we be-
li e ve that it is the most rep ro du cib le tech ni qu e of
me a su re ment and is not af fec ted by the sha pe and
si ze of the pa tel la. Pa tel lar spurs we re no ted. Fin d-
ings of pa tel lo-fe mo ral art hro sis and pa tel lar ma la -
lign ment we re eva lu a ted in the tan gen ti al
ra di og raphs ta ken at 20 deg re es kne e fle xi on des -
cri bed by La u rin.19

RE SULTS
In the fi nal eva lu a ti on, the ave ra ge ac ti ve ran ge of
mo ti on of the af fec ted limbs was 2.7o for ex ten si on
(ran ge 0-10 deg re es) and 135o (ran ge 120-140 deg -
re es) for fle xi on. All pa ti ents we re ab le to lift the ir
af fec ted limbs aga inst ma nu al re sis tan ce. The me -
an qu ad ri ceps girth of the af fec ted limb was 48.3
cm (ran ge 43-55 cm) com pa red with 48.6 cm (43-
55 cm) in the unaf fec ted limbs. The ave ra ge ti me
for pa ti ents re tur ning to the ir pre mor bid da ily ac-

ti vity was 3.2 months (ran ge: 2-5 months). The me -
an Ro ug raff func ti o nal sco re was 22.7 (min: 21,
max: 24) out of 25 in di ca ting an ex cel lent out co me
(Tab le 1). No ne of the pa ti ents re por ted pa in or
prob lem in clim bing sta irs. Only 2 pa ti ents re por -
ted that the ir kne e felt slightly we a ker du ring stre -
nu o us ac ti vity.

In the iso ki ne tic me a su re ments of ex ten si on
strength at pe ak tor qu e ve lo city, a dif fe ren ce of
20% or mo re bet we en af fec ted and unaf fec ted
limbs was con si de red sig ni fi cant.5 The re we re a to -
tal of 5 ex ten si on de fi cits out of 9 pa ti ents de tec ted
at 1200/sec ve lo city but ne it her of them had a sig-
ni fi cant de fi cit of gre a ter than 20%. At 1800/sec ve-
lo city, the re we re 8 ex ten si on de fi cits and only 1
pa ti ent had a sig ni fi cant ex ten si on de fi cit with
24.3% ex ten si on loss. The ex ten si on tor qu es of the
re ma i ning pa ti ents was bet ter, com pa red with the
unin ju red leg at each ve lo city (Tab le 2). 

Fi nal ra di o lo gi cal eva lu a ti on re ve a led no de-
ge ne ra ti ve chan ges of the pa tel lo-fe mo ral jo int, pa -
tel lar ma la lign ment or pa tel lar spurs. Cal ci fi ca ti ons
at the mus cu lo-ten di no us junc ti on we re de tec ted
in 4 pa ti ents, ho we ver the se we re asym pto ma tic.
The pre o pe ra ti ve Ca ton in dex was 1.07. This dec -
re a sed to 1.02 af ter sur gery. Ho we ver, both va lu es
we re wit hin nor mal li mits.

DIS CUS SI ON
Qu ad ri ceps ten don rup tu re usu ally rep re sents the
fi nal sta ge of a de ge ne ra ti ve ten di no pathy re sul ting
from re pe ti ti ve mic rot ra u ma to the ten don.6 This

120o/second 180o/second

Case Flexion (%) Extension (%) Flexion (%) Extension (%)

1 -14.5 -18.1 +27.2 -12.1

2 -3.6 -4.1 -7.2 -8.3

3 +5.6 +7.2 -13.4 -8.1

4 +47.8 +19.5 -11.1 -24.3

5 -8.7 -11.1 -4.3 -2.2

6 -9.3 -13.2 -16.7 -13.7

7 -6.7 -4.5 +3.5 +4.7

8 -8.9 +12.4 -10.3 -15.4

9 -7.1 +5.6 -7.8 -5.6

TABLE 1: Outcome analysis of the study group.



Akgün ve ark. Ortopedi ve Travmatoloji

Turkiye Klinikleri J Med Sci 2009;29(2)442

in jury may al so oc cur du ring less stre nu o us ac ti vity
in pa ti ents who se ten dons are we a ke ned by syste -
mic ill ness or the ad mi nis tra ti on of lo cal or syste -
mic cor ti cos te ro id me di ca ti ons. Fi ve of the ni ne
pa ti ents in our se ri es we re un der go ing di aly sis for
chro nic re nal fa i lu re and this was tho ught to be the
ma jor risk fac tor le a ding to rup tu re. Age, re nal or
en doc ri ne di se a se, di a be tes and mul tip le risk fac-
tors we re al so fo und to af fect the out co me.11,20

Non-sur gi cal ma na ge ment of qu ad ri ceps ten-
don rup tu res may be the ac cep ted co ur se of tre at -
ment for “in comp le te ” qu ad ri ceps ten don rup tu res
and jum per’s kne e. For the jum per’s kne e, sur gi cal
tre at ment is in di ca ted only if a pro lon ged and well-
su per vi sed con ser va ti ve tre at ment prog ram fa ils in
chro nic ca ses (inc lu ding lo cal in jec ti on with ste ro -
id) or in acu te to tal rup tu res. In a study by Kelly et
al., 13 pa ti ents (10 pa tel lar, 3 qu ad ri ceps ten don
rup tu res) we re eva lu a ted. Af ter an ave ra ge of 4 ye -
ars of fol low-up, re sults in di ca ted that pa tel lar ten-
don rup tu res, whe re the rup tu res we re comp le te,
had a mo re fa vo rab le prog no sis than tho se of the
qu ad ri ceps ten don which we re in comp le te.21 Con-
ser va ti ve tre at ment re sults of qu ad ri ceps rup tu res
are less sa tis fac tory sin ce the se rup tu res are usu ally
in comp le te and not all de ge ne ra ti ve tis su es may be
in vol ved in the he a ling res pon se. On the ot her
hand, non-sur gi cal ma na ge ment of “comp le te ” qu -
ad ri ceps ten don rup tu re yi elds po or re sults, inc lu -
ding long-term di sa bi lity and we ak ness.21,22

Af ter 72 ho urs, ret rac ti on of the ten don ma -
kes the ap po si ti on of the torn ends dif fi cult, in cre -
a sing the ten si on along the su tu re li nes. For this
re a son, early sur gi cal tre at ment of acu te rup tu re of
qu ad ri ceps ten don is re com men ded.3,5,10 Si wek et
al, eva lu a ted 36 rup tu res of qu ad ri ceps ten don and
conc lu ded that pa ti ents tre a ted af ter 2 we eks or
mo re had un sa tis fac tory re sults.3 Ro ug raff et al, re-
vi e wed 53 rup tu res and fo und si mi lar re sults.10 In
our study, all the pa ti ents we re tre a ted sur gi cally
wit hin 72 ho urs af ter in jury, and we be li e ve that,
this may be a fac tor for the go od re sults ac hi e ved
des pi te risk fac tors inc lu ding chro nic re nal fa i lu re. 

Mul tip le tech ni qu es for re pa ir ha ve be en des -
cri bed in the li te ra tu re.8, 23-25 In the ma jo rity of the
stu di es, mo de ra te to go od re sults ha ve be en re por -
ted, va li da ting the ef fec ti ve ness of sur gi cal re pa ir
to ac hi e ve op ti mal func ti o nal re sults.5,23,25 Con cer -
ning aug men ta ti on of the re pa ir si te, the re is no
con sen sus in the li te ra tu re.5,8,12,13 In a study by
Wenzl et al, 36 tra u ma tic rup tu res of qu ad ri ceps
ten don we re eva lu a ted.12 Cerc la ge wi re or Poly -
glac tin bands had be en used in 12 pa ti ents for aug-
men ta ti on. The com pa ri son of the pa ti ents with or
wit ho ut aug men ta ti on re ve a led no sig ni fi cant dif-
fe ren ce and the aut hors conc lu ded that ro u ti ne
aug men ta ti on was not ne ces sary. In anot her study
by Kon rath et al, 45 out of 51 qu ad ri ceps ten don
rup tu res un der went pri mary su tu re of the ten don
wit ho ut aug men ta ti on.5 Alt ho ugh early ac ti ve fle -

ROM

Case Age Follow-up (months) Flx Ext Functional Score Premorbid activity (months) Quadriceps girth Affected/Unaffected

1 39 34 120o 0o 21 3 46/45 cm

2 46 24 135o 5o 21 3 43/43 cm

3 60 48 135o 0o 24 2 47/47 cm

4 55 41 140o 10o 23 2 45/46 cm

5 62 39 130o 5o 22 4 47/49 cm

6 49 30 140o 5o 24 5 52/52 cm

7 68 42 140o 0o 23 3 55/55 cm

8 58 28 135o 0o 23 3 49/50 cm

9 47 31 140o 0o 24 4 51/51 cm

TABLE 2: The results of isokinetic testing. The percentages represent the difference of quadriceps and hamstring tendons
between the affected and unaffected sides at two different velocities.

ROM: Range of motion, Flx: Flexion, Ext: Extension.
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xi on exer ci ses we re star ted im me di a tely af ter sur-
gery, only one pa ti ent had an ex ten sor lag and one
re-rup tu re oc cur red. The aut hors conc lu ded that,
the aug men ta ti on sho uld be in di ca ted only in un-
u su ally te nu o us qu ad ri ceps ten don re pa irs. On the
ot her hand, so me in ves ti ga tors ha ve re com men ded
that aug men ta ti on of qu ad ri ceps ten don rup tu res
may be ro u ti nely ne e ded, es pe ci ally in pa ti ents with
chro nic re nal fa i lu re and amy lo id de ge ne ra ti on of
the ten don.9 Alt ho ugh the se pa ti ents with chro nic
re nal fa i lu re ge ne rally do not ha ve a high le vel of
da ily so ci al ac ti vity and tho ugh postope ra ti ve re ha -
bi li ta ti on can not be ma na ged in an in ten se fas hi on
du e to long-las ting we ekly he mo di aly sis ses si ons,
we be li e ve that, with in tra o pe ra ti ve aug men ta ti on
of the ten don, the se pa ti ents can ha ve both early
but not in ten se re ha bi li ta ti on and can ha ve low ra -
tes of re-rup tu res du e to chro nic de ge ne ra ti ve ef-
fects of re nal di se a se. As most of the pa ti ents in our
study had chro nic re nal fa i lu re, they co uld not per-
form any high le vel spor ting ac ti vi ti es; ho we ver,
the ir ten don re pa irs we re fo und to be suf fi ci ent for
ac ti vi ti es of da ily li ving. Only 2 ca ses had dif fi culty
in per for ming hig her le vels of ac ti vity. 

Mer si le ne ta pe aug men ta ti on was first des cri -
bed by Mis kew et al in 1980.13 Tho ugh the re was
no con trol gro up wit ho ut aug men ta ti on to com pa -
re, we be li e ve that the non-ab sor bab le Mer si le ne
ta pe is strong eno ugh to pro tect the re pa ir du ring
the early re ha bi li ta ti on pe ri od whi le avo i ding the
skin ir ri ta ti on prob lems and the ne ed for re mo val
com monly se en in cerc la ge wi re aug men ta ti on.
One of the ot her li mi ta ti ons of our study was that,
out co me of the chro nic re nal fa i lu re pa ti ents co uld
not be com pa red with pa ti ents wit ho ut any re nal
fa i lu re du e to the low num ber of ca ses, ne vert he -
less, sin ce 5 of our 9 ca ses we re pa ti ents with chro -
nic re nal fa i lu re, we felt aug men ta ti on wo uld be
ap prop ri a te to pro tect the re pa ir si te. 

Se ve ral dif fe rent met hods ha ve be en des cri bed
for the postope ra ti ve ma na ge ment of sur gi cal re pa -
irs. Most stu di es in the li te ra tu re ha ve used a stan-
dard im mo bi li za ti on and re ha bi li ta ti on prog ram for
the ir pa ti ents, re gard less of the sta bi lity of re pa ir.
Pos to pe ra ti ve im mo bi li za ti on in a plas ter cast bet -
we en 2 to 6 we eks fol lo wed by kne e ran ge of mo-

ti on exer ci ses and par ti al we ight be a ring has be en
ad vo ca ted.8,24 In our se ri es, we ro u ti nely aug men -
ted the re pa ir in all ca ses. Our aim was to start the
re ha bi li ta ti on prog ram in the early pos to pe ra ti ve
pe ri od wit ho ut plas ter im mo bi li za ti on. The li mits
of re ha bi li ta ti on we re ba sed on the in traope ra ti ve
sta bi lity of the re pa ir si te. The re fo re, the prog ram
was ta i lo red for each pa ti ent re gar ding the sa fe ran -
ge of postope ra ti ve kne e mo ti on. 

Ex cel lent cli ni cal re sults we re ac hi e ved in our
pa ti ents, ba sed on the func ti o nal sco ring system de-
s cri bed by Ro ug raff. Apart from the sub jec ti ve func-
ti o nal sco ring system, iso ki ne tic tes ting can be used
as an ob jec ti ve to ol to va li da te func ti o nal di sa bi lity
af ter a qu ad ri ceps ten don rup tu re. In a study by Li et
al, the re li a bi lity of the Cybex iso ki ne tic dyna mo -
me ter in me a su ring the kne e musc le per for man ce
was stu di ed in 30 sub jects with no pre vi o us kne e in-
ju ri es. The re sults of the study sug ges ted that, dyna -
mo me ter had high re li a bi lity in me a su ring iso ki ne tic
con cen tric and ec cen tric va ri ab les.26 In anot her study
by Kon rath et al, 51 qu ad ri ceps ten don rup tu res
which we re pri ma rily re pa i red we re eva lu a ted by
iso ki ne tic tes ting and func ti o nal qu es ti on na i re. Alt -
ho ugh 53% of uni la te ral rup tu re pa ti ents had per sis -
tent qu ad ri ceps strength de fi cits (>20%) in the
in ju red ex tre mity, it was conc lu ded that iso ki ne tic
tes ting cor re la ted sig ni fi cantly with func ti o nal sco -
res.5 Iso ki ne tic strength tes ting con fir med the res ti -
tu ti on of the ex ten sor mec ha nism with al most all
pa ti ents ac hi e ving musc le strength wit hin 20% of the
unin vol ved si de. Re la ti vely hig her spe eds of 1200/sec
and 1800/sec we re cho sen for iso ki ne tic strength tes t-
ing to avo id over lo a ding the re pa ir si te. The se fin d-
ings in di ca te that our at tempts to pro vi de ade qu a te
re ha bi li ta ti on for the se pa ti ents pos to pe ra ti vely we -
re suc cess ful. As the re li a bi lity of iso ki ne tic me a su -
re ment as an ob jec ti ve to ol was con fir med pre vi o usly
in the li te ra tu re, we be li e ve that sa tis fac tory re ha bi -
li ta ti on is es sen ti al to a go od func ti o nal out co me.26

No ra di o lo gi cal de ge ne ra ti ve chan ges we re se -
en. Ca ton in dex was de ter mi ned by the ra ti o bet -
we en the dis tan ce from the in fe ri or tip of the
pa tel la to the an te ro su pe ri or ang le of the ti bi a, and
the pa tel lar ar ti cu lar sur fa ce length on the la te ral
ra di og raph of the kne e. This in dex was pri ma rily
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used to de ter mi ne the pa tel lar ins ta bi lity.18 The re
are fo ur pri mary fac tors pre dis po sing to pa tel lar in-
s ta bi lity, which are troch le ar dyspla si a, pa tel lar tilt,
ti bi al tu berc le off set, and pa tel lar he ight.27 Af ter
qu ad ri ceps ten don rup tu res, a ma jor comp li ca ti on
is the pa tel lar ins ta bi lity owing to ab nor mal pa tel -
lar he ight, mostly pa tel la al ta. In our study, to de-
ter mi ne if the re was any ab nor mal pa tel lar he ight,
we used Ca ton in dex and we fo und that pa tel la he -
ight re ma i ned wit hin nor mal li mits in all our pa ti -
ens af ter sur gery. 

CONC LU SI ON

In conc lu si on, our study de mons tra tes that, a com-
p le te func ti o nal res ti tu ti on af ter tra u ma tic qu ad -
ri ceps ten don rup tu res can be ac hi e ved in most
ca ses with go od cli ni cal, ra di o lo gi cal and func ti o -
nal out co mes. Al most all pa ti ents in our study re-
ga i ned a full ran ge of mo ti on of the in ju red kne e
with no sig ni fi cant ex ten si on de fi cits. Mer si le ne
ta pe aug men ta ti on may al low a mo re ag gres si ve
re ha bi li ta ti on prog ram in the se pa ti ents.
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