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Acute rupture of tendo Achillis -

A PROSPECTIVE, RANDOMISED STUD.Y OF COMPARISON
BETWEEN SURGICAL AND NON-SURGICAL TREATMENT

M. Méller. T. Movin. H. Granhed. K. Lind, E. Faxén, J. Karlsson

Hospital, Gr)l/u"lllmrjq and Huddinge University Hospiral,

; In a prospective, (r:mdomiscd, multicentre study, 112
' patients (99 men and 13 women, aged between 21
and 63 years) with acute, complete rupture of tendo
Achillis were allocated cither to surgical treatment
followed by early functional rchabilitation, using a
brace, or to 'non-surgical treatment, with plaster
- splintage for cight weeks. The period of follow-up was
for two years. Evaluation was undertaken by
independent observers and comprised interviews,
clinical measurements, isokinetic muscle performance
tests, heel-raise tests and an overall outcome score.,

The rate of rerupture was 20.8% dfter non-surgical .

and L.7% after surgical treatment (p < 0.001). Surgical
and non-surgical treatment produced cqually good
functional results if complications were avoided.
However, the rate of ‘rerupture after non-surgical
treatment was unaceeptably high.
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There are only two randomised. prospective studies in the
English Titerature which compare the surgical and non-

. . . g, 12 .
surgical treatment of rupture of tendo Achillis.'~ In that of

Nistor.' non-surgical treatment produced as good a func-
tional outcome as operation. with less risk of complications
such as wound breakdown and infection. By contrast, Cetti
et al’ concluded that surgical treatment resulted in a better
outcome and paticnt satisfaction, with the same incidence
of complications as conservative management. In other
reports operation followed by carly functional rehabilitation

M. Miiller, MD

H. Gratibed. MD, PhD

K. Lind, RPT

[ Tanén, RPT . \

3. Kathsson, MD. PhD )
Departinent of Orthopaedics, Sahlgrenska University Honpital Osten and
Sahlgrenska, SE-416 &5 Giteborg, Sweden, :

T. Masin, MD. PhD ) .
Department of Onthopacdic., Huddinge Univeraty Hospital, SE- 101 %6
Stockholn, Sweden.

Correspomdence should be sent 1o 1) AL Malier,

L2000 Britrh Fditorial Society of Pone and Joint Surgery
NI01.620X0161 1076 $2 ()

VOLL %31, No 6, AUGUST 200t

.
.

has produced favourable results compared with prolonged
postoperative immobilisation.” : o
Controversy continues with regard to the optimal treat-
ment for this injury and, in a recent review, Maffulli’
described a need for o comparative study with a modern
design. Our aim therefore wag to compare, pf()spéctivcly.
conservative with operative treatment in a large series
randomly selected fort cach method., )

Patients and Met_hods

Between January 1995 and July 1997, 112 patients were
included in a prospective, randomised, multicentre study;

59 had surgical treatment and 53 were treated conserva-

tively. The patients were aged from 16 to 65 years at the g
time of injury and had a closed rupture, with ndt more than
seven days before presentation: They were excluded if they
had had a previous injury to the same tendon, if (here was
functional impairment on the contralateryl side. &t if they
suffered from diabetes mellitus:, neurovascular discase or
were immunosuppressed.

Table T gives the clinical details for the two groups,
There was a total of 99 men and 13 women with a mean
age at injury of 39.1 years (s» 8.2). In the surgical group
there were 51' men and cight women with & mean age of
39.6 years (21 to 63) and in the conscrvative group 48 men’
and five women with a mean age of 38.5 years (26 10 59).

“The characteristics of the paticnts were similar in bhoth

groups (p > 0.05); 100 paticnts (89%) sustained the injury
during sports activitics. .
Of the 112 patients who were originally included in the

study, three. who had been randomly allocated to con-

servative treatment, did not accept this recomtendation.
They were followed prospectively and werdé analysed in
two ways. The main variables, such as the outcome score at
12 months and complications, were analysed as part of hoth
the treatment group and the “intention to treat” group. For
all other variables, they were analysed in the surgical
group. Onc patient who suffered a ﬁlmkc onc year after the
injury is the only one who was not evaluated clinically or
by questionnaire at two years. Rerupture was regarded as
failure of treatment. These paticnts were excluded from the
study because they all subscquently underwent surgical
treatment, . .
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Table I Details ol both groups
rot available for alf patients

-

Number of patients
Gender
Mule -
Female
Injured side
Left
Right
Dominant hand
Left :
Right
Ambidextrons
Dominant*leg = injured leg
Occupation C
Sedentary
Light and mobile work
Heavy work
Participation
In recreationtal sports
In competitive sports
“No patticipaiicn in sports regularty

* the dominun[ leg is the feg hrcl’crr'cd f

"
<

The diagnosis was based on a alpable gap in the tendon
- and a positive calf squeeze test.'™!! Tha paticnts who opted
not to be included in the study were
treatment, which was non-surgica;
randomisation was blinded, using identical envelopes. The
patients were randomly allocated to cither treatment in
plaster in cequinus or surgical repair followed by carly
functional rchabilitation, They received written and verbal
information about the study and its purposce according to
the Helsinki Declaration. The study was approved by the
human research Ethics Committees at the Faculty of Medi-
cinc, Gothenburg University and the Karolinska Institute,
‘Stockholm, ‘
Conscrvative xhzmagcmcnt was
cast with the ankle in equinus for four weeks. The cast was
then changed with the ankle in o neutral position. This was
worn for a further four weeks and weight-be
allowed. , - ' :
Surgical treatment was carried out ander local
gencral dnacsthesia, with a short 6
placed medially over the rupture. The repair consisted of an
end-to-end suture without augmentation, using a moditicd
Kessler technique. The paratcnon wa
foot was placed in a below-knee pl
- achieved after surgery, about 30°
antibiotics and prophylaxis again
(DVT) were given. The pl
(ROM-Walker, Don Joy

at that time., The

. spinal or
to 8 cm) skin incision

aster in the position
of cquinus. Prophylactic

aster was replaced by a brace
: Smith & Nephew, Buena Vista,
California; Fig. 1) approximately 12 diys after surgery. Full
weight-bearing  and range-of-movement exercises “were
encouraged during weeks three to cight. The brace initially
prevented dorsiflexion beyond 30° of cquinus. ‘Movement
to 10° of cquinus was allowed at four weeks
weeks dorsiflexion of 10° was permitted.

S
of patients with rupturé

offered the standard’

a below-knee plaster

aring

s carclully closed. The .

st deep-vein thrombosis -

and after six -
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‘nl' tendo Achillis. Data are
Surpical
Number ¢

59 53
! .
. 51 86 48 or
2 5 9
4 ‘57 30 57
N R 2 A3
3 2 ,
50 94 43 . 06 i
i 0 )
8 7 8 - 52 .
13 » 22 4.
K} 54 22 41 .
LN 24 9 18
42 71 IS 66 .
h A 3 6
12 2

28
or kickilig i h.:llj o

- .

A bilateral heel-rais¢ of 15 mm for four to eight weeks
and identical rchabilitation protocols wgre used in both
groups. Almost all of the patients (97%) had physiotherapy.
Full weight-bearing without crutches was allovred at eight .
weeks, Functional closed-chain exercises were then started
and were followed by stationary cycling and swimming at *
-nin¢ weeks., Eccentric training was added to the concentric
exercises at three months, At four months, running and
Sports-specific training were allowed. The - goal was. .to
resume sports activities six months after inj'ury.

C Fig.1 -

The Don-Joy ROM-walker orthosi
treatment of the surgical group,

s/nscd in the -
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Table II.
SCores
.- EE— e e . ..

. Category
Dorsiflexion and plantar flexion af the

ankle joint on the injured side compared
with the non-injured side. Difference -
in either direction (degrees),

€58

10

218

Calf muscle atrophy measured as
maximum-call circumterence as H]
ratio between injured and non-injured side 147)
97 10 100
N 93 to 96
<93

Isokinetic plantar flexion peak torque at
J¥/second supine, extended Knee,
expressed as a ratio between injured
and non-injured side

95 10 100

85 o 94

75 10 &4

<7s

Endurance measured as number of
heel-raises, ratio between injured and .
non-injured sicde ’ )

S0 (o> 100

S5t 79

I to 54

Impossible
%in

None

Moderate

During walking

Complications#®
None

- One minor complication
More than one minor complication
Major complication

Subjective assessment of result

of treatment on visual analogue seafe »
Y o 100
75 1o 8Y
<78

FIL tsee text)
Gt s
610 10 o
16 1o 30 ’ :
> 30

* patients with rerupture were exclided at the one

Follow-up examinations were carricd out at 8 and 12
weeks and at 6, 12 and 24 months. At 8 and 12 weeks,
cvaluations were undertaken separately by an orthopacedic
surgeon and a physiotherapist. Three independent physio-
therapists carried out the 6-, 12- and 24-month
examinations.

Mcasurements of maximum calf circumference were
made with the patient in the prone position. The range of
active ankle movement was measured in the supine position
using a goniometer. The times of return to work and of
resumption of sports were noted. A visual analogue scale
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ACUTE RUPTURE OF TENDO ACHILLIS

Outcome one vear after uptare of tendo Achillis using five

.

N
. - o, . .
objective and three subjective outcome

'A S'.,'f"%.‘".'_... o Non-surgical
_ Sum: Number ¢ Nllllii;(;'l; i
10 . 27 52 4 - 42
5 n .y 10 R
0 14 2 9 27
10 30 58 15 45
s 19 37 IS 45
0 3 5 3 0
15 1t 27 9 27
10 12 i 4 12 :
5 10 iU i 2 '
0 16 31 6 49
15 1 2 6 19
10 19 7 12 36
5 14 - 27 12 36
0 7 4 3 9
10 48 92 29 88
s 3 6 ! 4 :
0 1 2 3 9
15 40’ 77 3 97
10 M. 21 I J
5 ! 2 (1]
0 ] 0
10 19 37 6 19 S
s 25, 48 12 7 . :
0 8 15 4 +4
15 a8 - 55 17 52
10 12 i 8 24
L 5 10 - 5 15 -
0 6 12 I 9

ar follow-up

(VAS) was used to evaluate the patients® opinion of their . |
treatment, _ ‘ b e
Functional performance was measured using a recently
developed functional index for the lower lc;'z; and "ankle.
(FIL) (Andcrsson and Styf, unpublished data). ~ The over-
all result was divided by the mean of the VAS answers, At
least ninc of the 11 parameters had to be answered for the
analysis to he used. The best possible result was zer0,
indicating no problems, when undertaking each ncliyity."
* The outcome was measured using a scoring scale includ-
ing . five objective and three . subjective  parameters .



- could be achieved. The score was cal

T

(Table ID. This scale is a modification of the scores pre-
viously described by Thermann, Zwipp and Tschemne,"?
McComis, Nawoczenski and DeHaven'” and ieppilahti et
al."” A total score. of 100 represents: the best result that
culated as a per-
centage of the possible score ¢ '
.Complications. rccordcd‘according to Lo et al,'" were
noted as they occurred. o '
Isokinetic ankle strength was measured at 30°
with a KINetic-COMmunicator dynamometer (
500 H: Chattex Co
patient lay supine _
utive tests were carried. out and the highest recorded con-
centric peak torque was used for the analysis. The ratio of
the injured side com
analysed. _
A modified standing heel
the endurance of the calf muscles.'” The addition of a block
kept the ankle in a position. level with a light beam.-The
- number of standing unilateral heel
40 per minute and

per sccond
KIN-COM

xcluding missing parameters. .
rporation, Chattanooga, Tenncssee). The
with the knee extended. Three consec- -

pared with the non-injurcd side was

-raisc test was used to evaluate .

-raises at a frequency of .
above a level 5cm from the floor was:
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Table 1. -Puticms' subjective results of trcatment | ) T SR . - ‘
. o ) Suegleal . % | Non-surgical. e ,
Category - . o Number Value (s) . 'Number .+ Value (sp)- “p value n
VAS for quality of life during 16 ST UAL %) S _'7;7(2"?.77—5*&51’ -
the eight-week treatmeny period T . ~ e SR
< VAS.for the result of the
treatment given at: - N L S e
Eight wecks 49 R9.2 (10.3) " 4n 49(19.0) <0001
Six monthy .45 - RIS (164), 35 CT123(194) 00063 .
"~ One year 49 842(138). - 32 _LIS90T om -
© Two years 82 T RR.T7 (9.0) 3 70.3 (20.1) -. 0.0001
© FIL at; o : o
. Six months 40 - 20921y Ay 2250207 076 - o
F oL One vear 80 A4S . 3 10.2.(138) o7
Two vears 52 7.7 (13.1) KA 12,1058 0.6
Rupture score (%) at one vear 52 702(159) . RS 65.2(15.2) ().IS" .
e e B ...._...'_....__V..._.N_.._.._.’A,,.-.“__. —-n L
Table 1V, . The patients* opinion of treatment cigllt,wecks and six months . . .
' : : Surgical : . Non-surgical T
s E 3 » __Atecight weeks  Af six months . At cipht weeks ix months
Number of patients who rited treatment ’ R ST LT .
] Excellent ' 3 s 26 0 -
Goad 6 9 9 L. . .
Fair 0 2 Ly AN
Poor 0 0 o 0 - o
! Table V. Clinical data regarding time hefore returfh to work for patients -~ . . L ‘
’ o Surpical : -Non-surgical ) _ B
‘ Numbher _ Days (s» Number . Days (sp) ;
Sick leave ‘ f9 0 549 (47.9) . 82 734 (56.5)
: Time hefore return to work ‘ ' , . e
Heavy work 14 122527 ) 108.1' (347
Light. mohile work 22 S 357380 0 m _ " 67.2(65.9)
Sedentary ‘ 13 . 8G6S5).. o - B2¢4n

counted. The test was stopped when the sy
. to continue proper heel-raises: Each test
and the mean was used for analysis. .
Statistical - analysis.. The distribution -
- given as the ‘mean mid'standa‘rd_ deviation ‘(sp). We used’ .
Fisher's exact tést, the «hi-squared” and -an unpaired two-" -
tailed Student's t-test to analyse differences in bascline data

Wwas repeated twice -

between the treatment.groups. Fisher's exact fest was used : .

to analyse the incidénce of rerupture. The VAS scales, lhcj':“"‘.'_
- FIL test, clinical evaluation of the rupture and time before
retumn to work were analysed using an
Student's r-test- for - differences: bet |
- 'groups."The patients" opinions of treatment and return’ o'
sports were afialysed using the Mantel-Haentzel test. A p

valuc of <0.05 was considered to be significant;, :

i

Results

- “Rerupture "ziftéf_'n‘t;h-fsﬁrgﬁ:iai’, trqi:frhérit occumed in ll
" patients (20.8%) compared with'dng patiént"-(l__’.7%) after -
~ operation (p = 0001 3). The diagnosis of complete rerupture

.+ TR JOURNAL OF BONI: AND JOINT SURGERY ©

. v
'

of ‘the variables 'is . o

bject was unable

unpaired two-tailed -’ -
wcen ; the treatment - -
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“was confirmed in
- All occurred between 8 and 18 weeks after the injury. The
single ferupture in the surgical treatment group was a result

of a- fall. One of the reruptures in the non-surgical group

occurred during dancing and the remaining ten while walk-

~ skin adhesions
- surgical group. bitt none

ali 12 paticnts ditring subsequent surgery, |

and one of disturbance in sensitivity in the
resulted in permanent functional .

N Lo R M i .

CPRTRIIAN

regained ih_ “.‘9, surgiédlly”-ti‘éaiéd .gtoﬁp.._i Cbmiiarécl‘,w{l'ﬁ

. 54% in the noh-.:éurgi"c’al y‘-trcatc'd‘ group, In the non-surgi- ..

- cal ‘and surgical
~not able to
‘two years after the injury,  -.
ing. There was. one case of superficial infection, cight of . - S

impairment. One patient in the non-surgical group had 3 -

DVT and one excessive lengthening of the tenden., ,
The patients’ opinions of the treatment were categorised

-and evaluated (Table 1j1). Eight weeks after injury, all the

o surgically-treated paticnts claimed that they wculd. have

chosen the ‘same treatment on a possible sccond occasion.-

‘Analysis of the functional index revealed no significant.
differences between: the treatment groups (Table ). The
‘differences between the two groups were significant .when
~ analysing the patients' opinions of the trcatments and quali-
ty of life during the treatiment (Tables 111

group at one year (Tables H and I11). The three patients who
requested an operation were included in the non-surgical
treatment group. in the “intention to treat” analysis. This did
. not alter the results. : R -

~within 12 hours and in nonc was the delay more than three
~days. The plaster treatments were

and 1V).The scorc "
was 70.2% in the surgical and 65.2% ‘in the non-surgical

all administered on an’
outpatient basis. Casts were applied immediately after pre-
- sentation, 95% of the operations were: carricd out within:;

. that time:limit and 90%
©* Mortensen et al'_’ in

_ was identical in both of our groups and ‘was started at the
. Same time..We followed surgical treatrent by carly, fune-
~ tional rehabilitation; using a brace.and therefore cannot tell - .
if the results, in the surgical group depend ‘maiinly on the .

two days and the mean hospital stay for the surgical group E

~was 1.1 days. .

- the surgical group was 54.9 days (0 to
73.4 days (0 to 250) in the conservative group (p = 0.06).
Patients with a light job requiring mobility had asig-

nificantly shorter period of sick leave if they ‘were in’ the -

- surgical’ group
-not”’ statistically significarit. s
‘Tandomised study, surgjcal treatment with simple; end-to- .. i

surgically-treated group (p = 0.03). In both gr(‘)upsf 54% of -

-the patients had resumed
the injury and approximately 30%
to resume sport. but did not. wish to. In the

sports at the same: level as before -+
had the functional ability -
surgically--

treated and the non-surgically-treated group, 16% and 14%,

respectively. of the patients had not resumed sports at one 5

year, as a result-of the injury. -

. (s 5.5) in the surgically-treated group and by'4.1° (.-:15_4.6)
in the non-surgically-treated group. one year -after the

injury. An increase in the range of dorsiflexion on the
respectively, of

injured side was observed in 42% and 48%.
the patients in the surgical and non-surgical
difference. was not significant.. Isokinetic !

varied between 0.82 and 0.90. There were no- significant
differences between the treatment - groups and no' change,
over time. in cither group. Endurance’ testing using’ heel-
raisc counts did not reveal any  significant differences
between the groups. Two years after the injury, 696 of the
endurance observed on the uninjured  side.

groups but the

VOL. %3-8. 8o 6, AUGUST 2001
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strength ratios .

~ treatéd. group was L.7%. but 20.8% in' patients: treated

_The range of active plantar flexion was reduced by 5.2° conscrvatively.. In.. previous reviews. of . the ~ literd-

“had been .

L .- bination of both,’
As shown’,iq Table 'V, the time before return to work in f
197) compnr(’i-d with .

-end suturing followed. by. immobilisation: in a cast, pro-

‘only:” there, were '13%

hon-surgical treatment:-In some smiall serics, rates of rerups -

After “operation was significamly higher * than after_con-*
servative’ management which, conflicts with the findings of -,

£roups22%_ and 8%,

r respectively, were' -
carry outa single’heel,

raisc on the injured side

Discussion” . - ...

In our prospective study, aftef the exclusion of reruptures,

o significant differences were found between the treatment

&roups.: Non-surgical treatment is usually reported to bc":-.;:'.
©associdted ' :
“tion, :
~ appears to produce functional results which Aare as good as -

- those after operation.' Advocates of non-surgical treatment .
“Quote the advantages of -avoiding surgical complications,” - .
- but we R
* . Concerns have been-expressed over the delay in' initjat- o
- ing conservative treatmerit which should be started if possi-

Ciate with a higher rate’ of rerupture than opéra- .-
. If a rerupture is ayoided, conservative treatment - -

encountered no problems with wound healing. - . "

ble within 72 hours.. ,Alli,otjr.paticnts'wc'rc treated within'. |
within' 12 hours of injury, . -+
a randomised study showed that early . "

restrictéd movement after’ surgical -repair is preferable to

s

) ai < 3.5.7.19 . age® e ; ol
non-randomised studies.” """ ~-The rchablhtatlon‘pmtocolu

, , . - postoperative immobilisation, whic accords with several .-
Ninc of ten’ patients in both . groups attended ‘hospital -

-

Tepair itself, the early functional rehabilitation or the com- .,
In Nistors prospccti'vc,vcomparativé sfudy.,'_:non~surgical o
treatment was favoured as there was less risk of complica- ..".
tions. Rerupture occurred in 8% of the patients in the non- B
and in 4% in the surgical group which was .o

cIn “the other prospeciive; -

duced favourable results compared with treatment by acast;
: .of rerupturesin the conservative .
group ahd 5% in the surgical -group which was -not_sig." .

nificant. In our study, the rate of rérupture in the surgically- - -

J008.20 7 R ' . gt . g ;
ture, ™! the rates-of rerupture have been between . 1%

and 3% after surgical, treatment and-12% ' and- 18% after

ture of 35% and 40% havé:been reported after conservative -
treatment:"' ™ Minor complications, which: did not’affect
the final -outcome, :were - morc” common in_our- surgical
group, as. in previous studies. -0 0L W Ll

In contrast to the findings of Cetti ct al,” our experience
shows that surgical - treatment can be ‘carried out with-a ~ v
short hospital stay.' We also foind that patient satisfaction ..+ .




-

L4

R R.-IH’. .

. other studies. '

» Surgical group confirming previous. findings,

- mised, and " both ‘surgical

- .

Nistor.! We also showed that repair of a rupture, using the'

© open technique with a limited incision. produced few com-
plications. ‘The tech tque is simple ‘in contrast. to most
¢ fec , , -
+ percutaneous techniqu

s and complex open procedures.,
The type of OCcupatMthc patient popu)ation ‘has
seldom been defined in previdus_studics. For obvious rea-

' sons, patients . witly a_hcavy manu:ﬁ\job cannot ‘return to
~ . ~, v

work carly whereas those with a sedentary job mdy do %o.

In our study, we noted that paticnts with jobs r\cqlliring'>
' sooner after surgical treatmént,
- Only 54% of our patients returned to their preinjury level,
~of sports activityi?‘hése" values arc somewhat .!pv\f_‘c‘r_"than i'n"
"" They are. based on_the. pa ints_ own
opinion and probably reflect the. tru¢ numbers i ppu-
lation of predominantly recreational” athletes. Many. of e -

mobility returned to work

“patients who did not resume Sports activities' claimed that
they feared another rupture’ Lo

Active ankle movement at one year showed an increased | -

dorsiflexion in both groups_.” We found only onc paticn in’

the non-surgical group with signiﬁcam._ lcngthcn_ing of the

tendon. Patients in the surgical group recovered 87%:df

their strength at onc year compared. with 90% in

2232

Neither Nistor' nor Cetti ct al” studied erdurance. Qur

results with the modified heel-raise test are similar to thosc®
of Hiiggmark et al,'’ but the difference between our treat-',
- sment. groups’ at the two-year follow-up was smaller. The
- relatively low ‘ratios can
. in which the tests were

be. cxplaincd
‘undertaken. To. our knowledge,
_there is no. accepted  scoring ‘system for
we have used ub
previously described. '™

We conclude that surgical treatment followed by carly

‘functional rehabilitation is a safe and reliable mcthod of

“treatment for rupture of tendo Achillis. With careful silr-, ,

gery. the risk_of significant complications can be minij-

resulted in failure in cvery

age of 65 years, *

- 20, Bl"xldléy‘Jl’.fTihoné JE. Percutancous and ‘open surgica ro -
* Achilles ‘tendon. ruptures: o comparative study. - Am-J Sports Med

-
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the'non- .
Je non-

by the rigorous wiay:

assessing the .
“outcome after rupture of tendo Achillis. The system which:
adds subjective cvaluation- to the features

.and  non-surgical methods.
produced cqually good long-term results in those patients in_
whom rerupture did not occur, Conservative management
' ry fifth patient, and' cannot he K
regarded as acceptable in healthy., active patients under the -

‘References =~ =7 - L S
1. Nistor L. Surwical unid non-surgical treutment of Achilles tendori -
. rupture: n prospective mndomized study: J Bone Joint Surg. [Am] -
l"l‘)_RI:()S-A:J(M-Q.', . e E N TR
"2, Cetti' R, Christensen SE, 'Ejsted R, -Jensen NM, Jirgensen U, .
. Operative-versuy nonoperative treatment of Achilles tendon upture: q -
2+ prospective randomized
Sports Med 1993:21:79).9. 5 . . R
3..Cetti R, Henriksen LO; Jacobsen KS. A now treatment of ruptured -,
Achilles tendons: 4 prospective  randomized study. Clin Orthap -
- .-I‘)‘N:J()S:ISS-()S.‘ : . co . ’ L

operative treatment of 4 rupture of the Achilles tenglon: aprospective, |, |
< randomized olinicaf angd radiographic study. J Bone Joint Surg [Am]" . .
“1999:81.A:983-91). .. ‘ T
5. Silveborn SA, Moberg A. Immediate free- nnklc mation after surgical -
_Lrepair of
3 1994:22:607-10, . N o _ . .
© 1 6. Aoki M, Ogiwara N, Ohta T, Nabeta v Early active mo'tinnvvnml"
.- ~weight-bearing after Cross-stitch Achilles tendon repair. Am J Spores -
“Med 1998;26:794.80X), - a R o _' ‘
7. Mandelbaum BR, Myerson MS, Forster R, Achilles” tendon rup.
tures: a.new method of repair, carly ringe of motion, and functional
. -rehabilitation, Am J Sports Med 1998:23:392.5 o
. 8. Suleh M, Marshan PD, Senior R, MacFurlane A. The Sheftield
. splint for controlled carly. mobilisation afier rupture of.the caleaney)
" ootendon: a prospective, randomised compuarison with plaster treatmen; -
o Bone Joiit Surg [Br] 1992:74.8:206.-9.. PO

9.-Maffulli-N; Ruhtlirc of the Achilles tcnd(;hl J Bone J(:ilﬁ 'Siirg‘[Am] »

Tl 1999:R1-A1019.36,.,

10, Thompson’ TC, Dohcrty JR, Spontancous nlp"..ll’v'.‘:ﬂf tendon :ii’., :
+Achilles: a neéw clinical diagnostic test- S Trauma 1962:2:126.9, o
- 1% Simmonds MD. The diagnosis of the “ruptitred” Achilles: fendon..
‘._,:,,..I"'m'ririmgr‘l_‘)57:l7l):56-8. t e
. 12.-Salen. n:\.“Sp:ihgrort-E\(., Nygren AL, Nordemar R. The disability .
. - rating index; instrument for the assessment of disabilily in'clinical
settings, J C[ih'l;‘pidﬂ»(“nl 1994:37: 142335, B -
13, Thermann H, Zwipp'H, Tscherne H. Functional treptment coneept of
o Lacute rupture of the Achilles tendon:. 2 years results of a prospective
v _randomized sludy.-'Uq/hllrlrimm I‘)‘)S:‘)8:2!-32. o o
- 4. McComis GP, Nawoczenski DA, DeHaven KE. Funciional bracing
.. for mpture of the Achilles tendon: clinical results and analysis of
- 1997:79-A:1799-808, ; S T
IS. Leppilahti- J," Forsmisn: K..Puranen J, Orava § Outéome and-
prognostic - factors of Achilles. rupture repiir vsing. o now ‘Scoring
mt‘lh(ld.'C!in.erhnp 1998:346:152.61, -, + R

16 Lo IK, Kirkley A, Nenweller B, Kumbhare DA, Operative veris-

n'mmpcrmivé,(rc:mpcm of acute ‘Achilles tendon Tuptures: a’quantigy- .
tive review, Clin J Sport Med 1997:7:207-11. - : B

- o Achilles tendon ruptures. Orthopedics 1986:9:160.4, - S
18. Leppilahi J, Orava S, Tog Achilles tendon rupture 3 review, Sporgs
Med 1998:25:79.1(x). L, A
19. Rowley DI, Scotland TR, Rupture of the Achilles tendon treated hya
. simple operative procedure, Injiry 1982:19:252.4, - Lo

191818895, T L L e
21. Speck M, Klaue K, Early full weight-bearing and functional treatment
- alter stirgical repair of acute Achilles tendon rupture. A J Sporiy Med
199B:26:780.08 0, 7 ST oo T
22. Kellam ‘JF, Hunter GA, McElwain JP. Review: of the” operative.-
treatment of Achilles tendon. rupture;” Clin. Orthap 19RS:201:80.3, ...

23. Nestorson J, Movin T, Miiller M. Karlsson J. Funétion after Achilles R

~ lendon rupture. in the clderly:. 25 patients ofder than 65 years followed
. for 3,'Y¢nfﬁ._‘i1¢‘rav0rilnl)p Scand 20071648, . 0 T .

24, Wredmark T, Carlstedt C. Tendon elongation und muscle l‘nﬁ(‘tiun. :
after ‘repair of Achilles “tendon rupture,” Scand g Med Sei Spores
1902;2:139.42, Lo o R -

T SURGERY

study and Teview of the IiIcr:nurc._‘Am Joo
4. Mortensen HM, Skov O, Jensen PE. Early rotion of the ankle after . -

acute - Achilles  1éndon ruptures.” Am 4 Sports Med

ground-reaction - forces and temporal data, Bone Joim Surg [Amf . -

- 7. Hiiggmark T, Liedberg H, Eriksson E, Wredmark T, Calf miscle |
Jatrophy and musele function :ifter nonoperative vs opertive treatment -

- &

pirs of ..




