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Arthroscopic electrothermal shrinkage of chronic
posterolateral elbow instability

Good or moderate outcome in 21 patients followed for an average of

2.5 years
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Background The lateral collateral ligament complex is
the key structure involved in recurrent elbow instabil-
ity. Treatment is surgical, by repair or reconstruction of
the lateral collateral ligament complex. We evaluated
the effect of arthroscopic electrothermal shrinkage for
treatment of chronic posterolateral rotator elbow insta-
bility.

Methods 21 patients, median age 32 (24-50) years,
suffering from chronic lateral elbow instability under-
went arthroscopic electrothermal ligament shrinkage
with a bipolar shrinkage probe. All patients were avail-
able for follow-up after median 30 (8—48) months.

Results No complications were seen. The Morrey
score increased from 40 to 77 points. The result was
moderate (50-80 points) in 10 patients, and in the other
patients a good result was achieved (80-95 points). The
manual stress radiography showed a mean lateral joint
opening of 13 (8-18) mm preoperatively. During follow-
up, it decreased to 2 (1-4) mm.

Interpretation Our findings suggest that arthroscopic
bipolar ligament shrinkage is sufficient for the treatment
of chronic posterolateral rotator elbow instability.

The elbow is the second most common joint to
become dislocated in adults. Dislocations rep-
resent 11-28% of total elbow injuries, with an
annual incidence of 6-8 cases per 100,000 people
(Hildebrand et al. 1999). Most of them occur from
a fall onto an outstretched hand, especially during
sports activities.

Simple dislocations are treated with closed
reduction and a short period of immobilization
(Lansinger et al. 1984, Josefsson et al. 1987, Schip-
pinger et al. 1999). In only 2%, chronic instabil-
ity develops (Rieunau et al. 1972). Chronic elbow
instability without fractures in adults can be of 3
types: (1) valgus instability, (2) posterolateral rota-
tor instability, and (3) isolated radial head instabil-
ity (Lee and Rosenwasser 1999). The valgus insta-
bility is usually the result of over-use in throwing
athletes. Isolated radial head instability is rare.

Posterolateral rotator instability is usually the
result of a complete or incomplete elbow disloca-
tion (O’Driscoll et al. 1991). The lateral collateral
ligament complex is the key structure involved in
recurrent elbow instability. Treatment is surgical,
by repair or reconstruction of the lateral collat-
eral ligament complex—specifically the ulnar part
(O’Driscoll 1999, McKee et al. 2003).

Thermal shrinkage of the glenohumeral joint
capsule is an established arthroscopic method for
treatment of recurrent shoulder dislocation (Jack-
son 1999, Lyons et al. 2001). It is also possible to
shrink elongated cruciate ligaments (Carter et al.
2002, Wienecke and Lobenhoffer 2003, Dodds et
al. 2004) or elongated grafts (Spahn and Schindler
2002). The application of thermal energy can be
performed with laser energy or using monopolar
or bipolar electromagnetic energy. In this prospec-
tive study, we evaluated the outcome of thermal
shrinkage for the treatment of chronic posterolat-
eral elbow instability.

Copyright© Taylor & Francis 2006. ISSN 1745-3674. Printed in Sweden — all rights reserved.

DOI 10.1080/17453670610046046



286

Acta Orthopaedica 2006; 77 (2): 285—-289

Patients and methods
Patients

In a prospective study, 21 patients (mean age 34
(24-50) years, 12 males) who had been suffering
from chronic lateral elbow instability for more than
6 months—mean 13(6-24) months—underwent
arthroscopic electrothermal shrinkage and were
followed for mean 30 (8—48) months. 10 patients
had suffered from an elbow dislocation, all treated
by closed reduction and short immobilization. The
other patients had suffered a severe elbow sprain.
The diagnosis of instability was based on history
(dislocation or substantial injury), complaints (a
feeling of radial instability), positive clinical tests,
and stress radiography. In all patients, the lateral
pivot shift test (according to O’Driscoll et al.
(1991)) was positive and the lateral joint opening
was 6 mm or more at manual varus stress radiogra-
phy (Hempfling 1995).

The preoperative findings and outcome were
rated using the Morrey score (Morrey 1985). This
score covers 5 items: pain (30 points), strength (15
points), motion (37 points), instability (6 points),
and function (12 points). Manual stress radiogra-
phy was performed in sitting position and flexion
of 25°. All manual stress radiography was per-
formed by the senior author, and analyzed accord-
ing to Eygendaal at al. (2000), who described this
technique for evaluation of ulnar instability. In our
modification, we measured the distance in mm
between the most distal point of the curved contour
of the capitulum and the radial head by radioscopic
view. A distance of more than 6 mm was defined as
lateral instability, as suggested by Morrey (1985).
The stress radiography was always performed
before anesthesia.

Standard radiographs and MRI were performed
in all cases, but these evaluations gave no addi-
tional information.

Operation technique

All operations were performed under general
anesthesia in the prone position (the patient is
positioned face down with the shoulder abducted
90°). The prone position allows unlimited prona-
tion and supination during the shrinkage proce-
dure. A pneumatic tourniquet (250 mm Hg) was
applied.

Figure 1. Arthroscopic view of the lateral joint space. The
elongation of the lateral ligamentous complex is quite obvi-
ous. RH: radial head; C: capitulum.

We used the anteromedial and the anterolateral
standard portal for arthroscopic ligament shrink-
age. A high anteromedial portal is not necessary.
The dorsal joint space was inspected through a low
posterolateral portal. For resection of an olecranon
osteophyte, an additional posterocentral portal was
used in 1 patient. The fluid inflow was limited by
using a pump (80 mm Hg) to reduce fluid irrigation
into the soft tissues and to avoid edema. After diag-
nostic inspection and optional arthroscopic surgery
(Table), the elongated lateral ligamentous-capsular
complex was inspected (Figure 1). In the case of
lateral instability, the joint space is abnormally
wide.

The thermal shrinkage was carried out using
a bipolar application probe (Arthrocare system;
Arthrocare Europe AB, Stockholm, Sweden)
with an output of 284 W (Figure 2). The proce-
dure started in the ventral part of the ligamentous
complex. The probe was moved across the lateral
capsuloligamentous complex. The temperature is
continually monitored by the apparatus. The tissue
is examined visually and by probing during the
shrinkage procedure. Response is confirmed visu-
ally through alteration in color of the tissue (this
appears yellower and flatter) and by visible shrink-
age of the capsule. Finally, the joint space is tight
and the ligamentous complex is tight during hook
palpation (Figure 3), and the clinical evaluation
demonstrates a negative pivot shift test. During the
shrinkage procedure, the surgeon applies a mild
manual varus stress to approximate the lateral liga-
mentous complex.
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Figure 2. Electrothermal shrinkage of the lateral ligament.
The thermal shrinkage was carried out using a bipolar
application probe with an output of 284 W. The procedure
starts in the dorsal part. The lowest output should be used
to avoid thermal palsy of the radial nerve.

Rehabilitation protocol

An elbow brace protecting against varus and valgus
stress was used in all cases for 8 weeks (Epimax;
Ormed GmbH, Freiburg Germany). The brace
allowed an unlimited training of extension and
flexion. Unlimited training of pronation/supination
was allowed after 4 weeks. Sports activites were
possible after 3 months.

Statistics

All data are presented as means. Student’s t-test
(paired test) was used to compare the means. The
level of significance was set at p < 0.05.

Results (Table)

During the follow-up time, no patient had a recur-
rent elbow dislocation. No complications were
seen. The lateral pivot shift test became negative in
all patients. The additional intraarticular patholo-
gies which required additional arthroscopic ther-
apy did not influence the result.

Morrey score increased from 40 (30-51) to 77
(62-90) points (p < 0.001). The outcome was mod-
erate (50-80 points) in 10 cases. A good result
was achieved in the other patients (80-95 points).
At stress radiography, the distance between capi-
tellum and radial head decreased from 13 (8-18)
mm preoperatively to 2 (1-4) mm at follow-up
(p <0.001).

Figure 3. Final arthroscopic findings. The shrunk ligament
(SL) can be seen on the right-hand side. This structure is
tight during hook palpation. The joint space is reduced. The
lateral pivot shift sign is negative after the treatment.

Discussion

Short-term outcome after open ligament recon-
struction for chronic elbow instability is accept-
able (Osborne and Cotterill 1966, Lee and Rosen-
wasser 1999, O’Driscoll 1999, McKee et al. 2003,
Olsen and Sojbjerg 2003) but complications such
as infection, scarring, joint stiffness, arthrofibrosis
and atrophy are not uncommon (Marti et al. 2002).
Arthroscopic elbow surgery is not problem-free,
but severe complications are rare and it may there-
fore have a place in the treatment of lateral elbow
instability (Kelly et al. 2001).

We found that a tight lateral ligamentous com-
plex produced by thermal shrinkage was already
detectable during the operation. The lateral insta-
bility had disappeared at the end of the operation
in all patients, and stress radiographies became
normal. These objective findings correlated with
a good or moderate clinical outcome. The main
benefit of this technique is the possibility of early
rehabilitation, which may be the best prophylaxis
against arthrofibrosis and muscular atrophy.

We did not observe any complications in our
patients. This does not exclude the possibility that
complications specific for elbow arthroscopy may
occur (Kelly et al. 2001). Thermal shrinkage has
its own complications. Ligament shrinkage results
from thermal affection alteration of collagen. One
side effect is the loss of cellular and intracellular
structures in the ligaments, associated with loss of
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Patients, arthroscopic findings and results of stress radiography

Patient number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Age (years) 28 37 32 42 34 28 47 24 43 30 43 29 24 42 32 40 27 27 50 35 28
Sex (male/female) f m f f m m f m f m m f m m f m f m m f m

Follow-up (months) 48 8 36 36 48 24 36 48 48 48 24 48 36 36 24 11 24 10 12 8 10
Arthroscopic findings

effusion + o+ o+ o+ o+ o+ 4+ + o+ o+ + o+ o+ o+ o+
loose bodies + + +
humero-radial plica + + 4+ +
synovitis + 4+ + + o+ o+ o+ + o+ o+ o+ o+
Degree of chondral

defects 2

trochlea L [

capitulum I m n 1 | Il
radial head ([l [ | B [}
olecranon L | |
Results: Morrey score

preoperative, points 40 36 35 37 44 31 44 41 39 51 37 43 45 45 43 39 36 39 37 41 37
follow-up, points 62 66 67 71 72 73 74 76 77 79 79 81 81 82 82 82 82 82 83 86 90
Stress radiographs

preoperative, mm 12 11 16 14 18 12 8 11 14 12 11 12 16 13 13 12 16 12 16 11 15
follow-up, mm 3 0 3 13 3 1 2 2 2 3 2 3 1 4 3 3 4 3 2 4

+ + + o+

2 according to Outerbridge (1961).
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