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Background The Weber operation is an anatomical
reconstruction of the anterior talofibular ligament with
the plantaris tendon. Few long-term studies have been
published.

Methods We evaluated 40 ankles in 37 patients (19
women) at an average of 24 years after the procedure.

Results At follow-up, symptoms were present to vary-
ing degrees in half of the ankles, but 32 patients were
satisfied with the result and approximately two-thirds
of the patients had a good or excellent result with the
Karlsson and Good scores. Only 3 ankles had secondary
arthrotic changes with narrowing (2 patients) or disap-
pearance (1 patient) of the joint space.

Interpretation ~ We conclude that the Weber pro-
cedure is a good alternative for treatment of chronic
anterolateral ankle instability when a direct anatomical
reconstruction is not feasible, or has failed.

After nonoperative treatment, residual instability
of the ankle occurs in approximately 10-20% of
the patients after an injury of the anterior talofibu-
lar ligament (ATFL) sometimes combined with a
rupture of the calcaneofibular ligament (Kerkhoffs
et al. 2002). Symptomatic instability persisting for
more than 6 months is referred to as chronic ankle
instability (Karlsson et al. 1997). When stability
does not improve, operative treatment is consid-
ered.

Reconstruction of the anterolateral ankle liga-
ments can be divided in two groups: (1) non-
anatomical reconstructions, in which a functional

reconstruction is created, usually with the peroneus
brevis tendon, and (2) anatomical reconstructions in
which the remains of the ligaments themselves are
sutured or re-attached to the fibula (Elmslie 1934,
Evans 1953, Brostrom 1966, Chrisman and Snook
1969, Bouretz and Duquennoy 1975, Watson-Jones
1976, Karlsson and Langsinger 1992).

In 1969, Weber described a technique using the
plantaris tendon for reconstruction of the anterior
talofibular ligament (Figures 1-3) (Weber 1966,
Weber and Hupfauer 1969). Although a tendon
graft is used, the Weber procedure approaches the
idea of an anatomical reconstruction of the ATFL,
since the graft is attached to the original sites of
origin and insertion of the ATFL.

Figure 1. Proximal identification of the plantaris tendon
medial to the aponeurosis of the gastrocnemius.
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Figure 2. Drill holes are made in the distal fibula (2x) and
the talus.

We evaluated the long-term results of the Weber
procedure retrospectively in patients with chronic
ankle instability.

Patients and methods

Study design

We performed a retrospective survey of all patients
operated on by means of the Weber procedure
between 1974 and 1982. All patients were operated
by one of the 2 senior authors (ER, RM). The med-
ical ethics committee of the hospital approved the
study. Evaluation took place between April 2002
and January 2003. Short-term results of largely
the same group of patients have been reported by
Marti et al. (1977), and later by Raaymakers et al.
(1983).

Patients

Between 1974 and 1982, 62 patients (65 ankles) suf-
fering from chronic ankle instability with increased
laxity of the anterolateral ankle ligaments were
operated on. The mean age was 26 (13-57) years
at the time of surgery. 30 patients were female and
32 were male. 58 of the 62 patients were sports
participants, including international soccer players
and ballet dancers.

Figure 3. The plantaris tendon is pulled through the drill
holes, once or twice in a figure-of-eight and once in a cir-
cular configuration. To stimulate the vascularization of the
free transplant, the remaining anterolateral ligaments and
capsule are integrated into the reconstruction.

40 ankles in 37 patients could be reviewed. 4 of
these patients did not permit radiographic evalua-
tion and 2 patients were interviewed by telephone
alone. Of the 25 patients who were lost to follow-
up, 4 patients had moved abroad, 2 patients had
died and 3 patients were too ill (due to other condi-
tions) to come to the hospital for follow-up or to
answer questions by telephone. 16 patients could
not be traced.

The group of 37 patients that was evaluated con-
sisted of 18 male and 19 female patients with 19
right-ankle injuries and 21 left-ankle injuries. The
mean duration of complaints before surgery was 4
(0.5-22) years. The average follow-up period was
24 (20-29) years. Mean age at follow-up was 50
(38-73) years.

Surgical technique (Figures 1-3) (Weber 1966,
Weber and Hupfauer 1969, Magerl and Marti
1978)

The plantaris tendon was used, if present. In the
early years of this study, the tendon was first iden-
tified through an incision near its insertion onto
the calcaneus. When present, a second incision
was made medial to the gastrocnemius aponeuro-
sis near the junction between the tendon and the
muscle. A tendon stripper was inserted distally
and advanced upwards to free the tendon from
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its environment and transect it proximally. Later
on in this series, the tendon was first approached
through the proximal incision. This modification
was made because proximally, its presence is
assessed more accurately. Distal fusion with the
Achilles tendon sometimes makes the plantaris
tendon wrongfully judged to be absent. With the
development of a new plantaris tendon stripper
including small scissors at the tip, a distal inci-
sion was not necessary.

If the plantaris tendon was absent (2 patients),
we used the proximal part of the extensor tendon
of the third toe. A small distal transverse incision
on the dorsum of the foot was made and the third
extensor tendon was identified. Through a proxi-
mal incision, the extensor tendon was identified
at the muscle-tendon junction. The stripper was
inserted distally and the tendon cut proximally. In
order to protect the surrounding structures on the
dorsal side of the foot, we made one or two addi-
tional small transverse incisions between the prox-
imal and distal incision to guide the stripper safely
upwards. To preserve extension of the third toe, the
remaining distal extensor tendon was sutured to the
extensor tendon of the fourth toe.

Thus, a sufficiently long (plantaris tendon:
approximately 30 cm, extensor tendon: approxi-
mately 15 cm), strong and nonelastic transplant
was easily obtained. The tendon graft was pulled
2 or 3 times through drill holes in the talar neck
and distal fibula for 1 or 2 figures-of-eight and one
circular configuration, and was finally sutured to
itself. To stimulate the vascularization of the free
transplant, the remaining anterolateral ligaments
and capsule were additionally integrated into the
reconstruction, as described earlier (Magerl and
Marti 1978).

Up to the fifth postoperative day, the ankle was
immobilized in a stirrup plaster splint. Afterwards,
the patient was allowed to exercise dorsal and plan-
tar flexion. Then a below-the-knee walking cast
was applied for an additional 6-8 weeks.

Outcome assessment

We used the following outcome measures for long-
term evaluation: Subjective. 1. Instability (yes/no),
2. Persistent pain (yes/no), 3. Persistent swelling
(yes/no), 4. Stiffness (yes/no), 5. Limited in work
(yes/no), Limited in sport (yes/no), and 6. Satisfac-

tion (10-point numeric rating scale: 1 = completely
dissatisfied, 10 = completely satisfied).

Objective. 1. Manual anterior drawer test (yes/no,
positive: injured compared to noninjured side). 2.
Stress radiographs (a. talar tilt (TT): positive: > 10°
or difference injured/noninjured side > +6°, b. Ante-
rior talar translation (ATT): positive: >4 mm or dif-
ference injured/noninjured side > +3 mm) (Krips et
al. 2000). 4. Limited range of motion (ROM, yes/
no, limitation dorsi- or plantarflexion injured ankle
compared to noninjured ankle > 5°), and 4. Degree
of arthrosis (grade 0: normal; grade I: osteophytes
without joint space narrowing; grade II: joint space
narrowing with or without osteophytes; grade III:
(sub-) total disappearance or deformation of the
joint space) (van Dijk et al. 1997).

Ankle scores. 1. Good score (range: 0—12: Activ-
ity level (0-3), Pain (0-3), Swelling (0-3), Func-
tional Instability (0-3); Excellent: 0; Good: 1; Fair:
2-6; Poor: > 6) (Good and Jones 1975). 2. Karls-
son score (Ranging 0-100: Instability (0-25); Pain
(0-20); Swelling (0-10); Stiftness (0-5); Activities
(0-15); Stair climbing (0-10); Running (0-10);
Support (0-5): Excellent: 91-100, Good: 81-91,
Fair: 61-80, Poor: < 60) (Karlsson and Petersen
1991).

Data analysis

Unless clearly stated differently, patients were ana-
lyzed—not ankles. In patients with two affected
ankles, the side with the worst score was used for
analysis. Means with 95% Cl are given where appro-
priate. All other results are given as the number of
patients/ankles with the condition compared to the
total population/number of ankles, or compared
to the number of patients/ankles analyzed for the
condition. Difference between ROM, radiographic
TT, ATT and degree of arthrosis of the affected and
unaffected side were analyzed statistically, using a
non-parametric test for related samples (Wilcoxon
signed rank test). Patients with both sides affected
were excluded from this comparison.

Results (Table)

1 patient required a revision operation 6 years
after the initial procedure because of recurrence
of instability and increased mechanical laxity. The
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Patient demographics and follow-up results (37 patients, 40 ankles)

A B C D E F G H I J K L M N O P Q R S T U Vv
12 F 20 20 R 24 143 - - - - - - 1 1 2 6 3 2 E 100 E
22 M 24 20 R 7 143 - - - - - - 1 1 2 3 4 4 F 8 G
& F 32 21 L 60 1 + + + - - - 1 1 5 0 3 2 F 55 P
4 F 26 22 R 18 1+3 + + o+ - - - 1 0 4 2 2 3 F 62 F
5 F 47 22 L 6 142 + - - - - - 2 1 8 16 3 5 F 8 G
6 M 30 22 R 24 1+3+4 - - - - -+ 1 1 2 1 4 4 E 92 E
7 F 20 22 L 6 1 + + + o+ + - 1 1 8 1 1 3 F 54 P
8 M 20 22 L 24 1+3 - - - - + - 1 1 5 0 3 1 E 100 E
9 M 31 22 L 12 1 - - — + nfana nlana nana E 100 E

10 F 57 22 R 12 1 - - + — - nlanfa nana nana G 87 G

11 M 32 22 R 6 1+4 - - - - 1 1 1 8 2 4 E 100 E

12 M 18 22 L 12 1+2 - - + - - - 0 1 5 2 2 3 E 9 G

13 M 40 22 L 143 1+4 - - - - 1 0 1 0 5 4 G 100 E

14 F 16 22 R 60 1+2+4 - - - - - - 0 O 8 0 4 5 E 100 E

152 F 18 22 L 28 1+3 + - + - - - 1 1 6 2 2 3 G 80 F

16 F 33 22 L 48 1+2 + - + - + - 0 O 0 3 3 4 F 8 G

17 M 18 22 L 120 1 - - - - - - 1 1 2 2 5 2 E 92 E

182 F 16 23 R 60 1+3 + + o+ - - - 0 O 2 4 2 2 G 75 F

19 M 3 23 L 12 1+3+4 - - + - - - 3 1 14 5 6 3 E 87 G

20 F 18 23 R 72 1+3 + + - - - - 1 0 1 1 6 2 F 67 F

21 M 3 23 R 6 142 - - - - - 0 O 1 1 5 3 E 100 E

22 F 3 23 R 54 1 - - - - - + 0 O 0 1 2 2 E 100 E

23 F 33 23 R 263 1+3 - - - + - 0 O 8 8 2 5 E 100 E

242 M 21 23 L 60 143 - - - - - - 1 1 3 2 4 4 G 9 G

25 M 27 23 L 6 1+4 + + + - - - 1 1 12 12 5 6 F 77 F

262 F 15 24 L 60 143 - - - - - - 0 O 4 2 2 2 E 100 E

27 F 26 24 R 96 1+244 - + + - - - 0 O 1 0 1 2 G 75 F

28 M 18 24 R 24 1 - - - - — — nlanfa nlana nlana E 100 E

29 F 26 24 L 60 1+4 - - - n/a nfa n/anfa n/ana nana E 100 E

30 F 26 25 L 120 1+3 - - + - + — nlanfa nlanfa nana F 90 G

31 F 48 25 R 24 A1 - - - - -+ 1 1 6 0 2 2 G 100 E

32 M 27 25 R 96 1+4 + + o+ - - - 2 0 5 0 4 5 F 72 F

33 F 25 25 L 72 1+2 + + + - + 4+ 1 1 0 1 1 3 F 5 P

34 M 38 25 L 120 1+2 - - 4+ + - - 1 A 1 A 4 A F 57 P

35 F 26 26 L 30 1+243 - - - - - - 1 0 11 5 1 3 E 100 E

36 F 18 26 L 24 1 -+ + + - + 0 O 0 1 3 2 G 77 F

37 F 18 27 R 72 1 -+ - 4+ - - 1 1 0 1 1 3 G 72 F

38 M 26 28 R 14 1 - — — - nlanfa nana nlana nana E 100 E

39 M 17 28 R 24 1+2 - - + + - - 1 1 4 2 2 G 77 F

40 M 29 29 L 60 1 - - - - - - 1 4 6 3 4 E 100 E

A Case 2 : 3 patients had two affected ankles 0 = normal joint

(ankles 1 and 15; ankles 2 and 24; ankles 18 and 26). 1 = osteophytes without joint space narrowing

B Sex: F = female; M = male; 2 = joint space narrowing; with or without osteophytes

C Age at surgery 3 = (sub-) total disappearance or deformation of the

D Length of follow-up (years) joint space

E Injured side: R = right ankle; L = left ankle;. n/a = not available

F Duration of complaints (months) P Talar tilt injured side (°)

G Preoperative treatment: Q Talar tilt noninjured side (°) (A = arthrodesis)

1 = physiotherapy R Anterior talar translation injured side (mm)

2 = cast S Anterior talar translation noninjured side (mm)

3 = compression bandage T Good score (items: Activity level (0-3); Pain (0-3);
4 = tape Swelling (0-3); Functional Instability (0-3):

H Instability 0 = excellent; 1 = good; 2—6 = fair; > 6 = poor

| Pain U Karlsson total score ( 0 (minimum) to 100 (maximum)

J Swelling on items: Instability (0-25); Pain (0—20); Swelling

K Stiffness (0-10); Stiffness (0-5); Activities (0—15); Stair climbing

L Anterior drawer sign (0-10); Running (0-10); Support (0-5):

M Range of motion limited 91-100 = excellent; 81-90 = good; 61-80 = fair;

N Arthrotic grade injured side <61 = poor.

O Arthrotic grade noninjured side (A — arthrodesis) V Karlsson score
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secondary direct anatomical reconstruction led to
full recovery.

Subjective results

At follow-up, there was subjective instability in 11
patients (11 ankles), painin 11 patients (11 ankles),
swelling in 16 patients (16 ankles), and 6 patients
(6 ankles) experienced stiffness. One or more of the
symptoms were present in 20 patients (20 ankles).
3 patients were limited in work or activities of
daily living, and 14 patients were limited in sports
activity. At follow-up, mean satisfaction (10-point
scale, 37 patients) was 7.9 (95% CI: 7.3-8.5). 32 of
the 37 patients (35 ankles) rated 6 or higher.

Objective results

Physical examination. There was a positive manual
anterior drawer test in 6 of the 38 ankles, whereas a
limited range of motion was also found in 6 ankles.
There was no statistically significant difference
between the mean ROM of the affected and the
unaffected ankles.

Stress radiographs. Stress radiographs were
taken of 34 ankles in 31 patients. Mean TT of the
injured ankle was 3.9° (95% CI: 2.6-5.3) com-
pared to 3.0° (95% CI: 1.7-4.3) in the uninjured
ankle. The mean ATT of the injured leg was 3.0
mm (95% CI: 2.5-3.5) compared to 3.2 mm (95%
CI: 2.4--3.5) in the uninjured leg. 5 patients had a
positive TT, and 6 patients had a positive ATT. 9
patients had a positive TT and/or ATT. There was
no statistically significant difference between the
mean TT or ATT of the affected and the unaffected
ankles.

Osteoarthrosis (OA). 10 patients had no osteoar-
throtic changes of the injured ankle at follow-up.
21 patients had OA of grade I, 2 patients had grade
Il and 1 patient had grade IIl. Of the uninjured
ankles, 13 patients had no OA changes at follow-
up. 20 patients had grade I, no patients had grade
II, and 1 patient underwent fusion of the talotibial
joint because of posttraumatic OA (not caused by
chronic ankle instability). There was no statisti-
cally significant difference between the degree of
OA in the affected and the unaffected ankles.

Ankle scores. The mean Karlsson score at follow-
up was 85 points (95% CI: 80-90). 23 of the 37
patients achieved a good or excellent result accord-
ing to the Karlsson score (4 patients scored poor),

and 25 of the 37 patients had a good or excellent
result according to the Good score (no patient
scored poor).

Discussion

10-20% of patients sustaining an acute ankle
inversion trauma suffer from residual chronic
anterolateral ankle instability, often accompanied
by disabling symptoms such as pain and swelling
(Karlsson et al. 1997). Van Dijk et al. (1996) found
(osteo-) chondral lesions in 20 of 30 patients who
underwent arthroscopy after a primary acute ankle
inversion trauma. Harrington (1979) and Taga et al.
(1993) found a correlation between the duration of
chronic ankle instability and degenerative changes
in the ankle joint.

When nonoperative treatment of recurrent
sprains fails and increased laxity of the anterolat-
eral ligaments is present, surgery may be consid-
ered. A choice must be made between an anatomi-
cal reconstruction, e.g. the Weber procedure, and
a nonanatomical procedure, in which a peroneal
tendon is used for reconstruction (Elmslie 1934,
Evans 1953, Brostrom 1966, Weber 1966, Weber
and Hupfauer 1969, Chrisman and Snook 1969,
Bouretz and Duquennoy 1975, Watson-Jones 1976).
A major disadvantage of using a peroneal tendon is
that its attribution to functional stability of the ankle
is partially sacrificed (St. Pierre et al. 1984). Of the
3 best-known procedures, the Evans, Watson-Jones
and the Chrisman-Snook reconstructions, the latter
seems to provide the best results—but is also the
most complex (Snook et al. 1985). The outcome
after the Evans and Watson-Jones procedures dete-
riorates in the long term with recurrent instability,
pain and limited subtalar movement (van der Rijt
and Evans 1984, Karlsson et al. 1988). Compara-
tive studies have shown better long-term results
for anatomical reconstructions, for both subjective
and objective outcome measures (Krips et al. 2000,
2001, 2002). The results of a randomized controlled
trial by Hennrikus et al. (1996) comparing the
Chrisman-Snook with a direct anatomical recon-
struction showed similar results for stability after
an average of almost 2.5 years of follow-up, but a
worse functional outcome (Sefton score) and more
complications in the Chrisman-Snook population.
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The disadvantages of procedures using a pero-
neus tendon inspired Weber to develop a new tech-
nique, using the plantaris tendon for an anatomical
reconstruction of the ATFL (Weber 1966, Weber
and Hupfauer 1969). Several authors have reported
their experience with the Weber procedure, or have,
as in this study, added technical modifications.
Marti et al. (1977), Magerl and Marti (1978), and
later Raaymakers et al. (1983) reported good-to-
excellent results in about four-fifths of the patients
after an average of 2-3 years follow-up. The stud-
ies by Marti et al. (1977) and Raaymakers et al.
(1983) evaluated mainly the same population as
presented in this study.

Anderson (1985), followed by Palladino et al.
(1991), Segesser and Goesele (1996), and Hin-
termann and Renggli (1999), modified the Weber
procedure by additionally reconstructing the CFL
with the same tendon graft. According to the vari-
ant of Anderson and Palladino, the plantaris tendon
remains attached to its distal insertion and is led
to the anterolateral ankle ligaments by a drill hole
through the calcaneus. All 4 groups reported good
short- to long-term results (range 4 months to 18
years). However, it is questionable whether addi-
tional reconstruction of the CFL is always neces-
sary, since the ATFL is the most important pas-
sive stabilizer against inversion injury and is most
often the only damaged ligament (Brostrom 1966,
Colville et al. 1990). Segesser and Goesele (1996)
actually compared a plantaris reconstruction with
and without reconstruction of the CFL. Although
not randomized, short-term results—mainly return
to work and sport—were better in the CFL group,
but long-term results were equal in both groups.
Still, in selected cases with obvious damage to the
CFL, additional reconstruction of this ligament
might be considered.

Compared to reconstructions with a pero-
neal tendon, Brunner and Gaechter (1991) found
better results for reconstructions with the plantaris
tendon (128 versus 52 (plantaris) patients). Huy et
al. (1985) found better subjective results for the
Watson-Jones tenodesis compared to the Weber
procedure, but this was in a much smaller series of
39 patients (25 Watson-Jones vs 14 plantaris).

We used the original technique described by
Weber (1966) and Weber et al. (1969) (Figures 1-3)
combined with integration of the remnants of the

ligaments and capsule for better vascularization
of the free transplant (Figure 3); a modification
described by Magerl and Marti (1978). Segesser
and Goesele (1996) and Hintermann and Renggli
(1999) used a similar modification, although they
described it merely as reinforcement.

We used the extensor tendon of the third toe as
tendon graft in 2 patients, because of the absence
of the plantaris tendon. This method has also been
reported previously, with good results (Takashi et
al. 2003).

According to our results, the Weber procedure
appears to prevent arthrotic changes in patients
with chronic ankle instability and with increased
ligament laxity. Only 1 patient underwent a second
reconstruction because of persistent instability.
The high rate of subjective symptoms (20 of the 37
patients) that we found at follow-up does not cor-
relate with the low rate of degenerative changes,
the high rate of patient satisfaction (32 of the 37
patients) and the high rate of good or excellent
results according to the Karlsson and Good scores.
One explanation may be the lack of differentiation
between mild and severe symptoms. Even minor,
non-limiting complaints were scored and con-
tributed to the high percentage of symptoms at
follow-up. Although we used another score, our
findings are similar to the 74% good-to-excellent
results reported in the study by Raaymakers et al.
(1983).

The strength of our study is the long follow-up
period. One weakness is the number of patients
lost to follow-up, due to the length of the follow-
up period and the large proportion of international
sports and ballet participants. A second weakness
in our study was the non-comparative design. In
general, the results of the Weber procedure seem
not to be as good as a direct anatomical reconstruc-
tion, but appear to be superior to the outcome of an
Evans procedure.

One theoretical disadvantage, which the Weber
procedure has in common with other (tendon) graft
reconstructions, is the additional risk of donor
site morbidity (St. Pierre et al. 1984). We did not
review postoperative complications, but a low
rate of complications was reported in the study by
Raaymakers et al. (1983). Additionally, the com-
parative studies of Krips et al. (2000, 2001, 2002)
showed no significant difference in postoperative
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complications between anatomical reconstructions
and tenodeses.
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