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A technique of shoulder arthrodesis is presented.
Fixation of the arthrodesis combines scapulohumeral
half-frame Hoffmann external fixation and internal
fixation using a cancellous screw. Cancellous bone
autografts are packed at the site of arthrodesis. The
functional results of nine cases are presented.
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INTRODUCTION

The indications for shoulder arthrodesis have
largely decreased owing to the development of
shoulder arthroplasty (8,18). Some indications how-
ever remain, mainly contraindications to shoulder
arthroplasty, including brachial plexus injuries,
chronic infections, failed revision arthroplasties,
severe refractory instabilities, or bone defects fol-
lowing resection of a tumour of the proximal
humerus (16,19,20,26). Some surgeons prefer arthro-
desis for young patients who perform heavy
labour (3). Arthrodesis will not provide an accept-
able functional result if the scapulothoracic mus-
cles (trapezius, levator scapulae, serratus anterior,
rhomboid) are paralysed, or if acceptable function
of the elbow, forearm, hand and wrist is not pre-
served. Charcot arthropathy and contralateral
arthrodesis have also been reported as contraindi-
cations to shoulder arthrodesis (3).

SURGICAL TECHNIQUE

The surgical approach is posterior, through the
deltoid and the posterior muscles of the rotator
cuff. An arthrotomy is performed , and the articular
cartilage is removed. The position of the arthrode-
sis is determined during the surgical procedure.
A scapulohumeral half-frame Hoffmann external
fixator is inserted, with implantation of two or three
4mm or 5mm pins in the humerus, and three to
five 4mm pins in the scapular spine . The external
fixator is particularly useful to precisely determine
the optimal position of the arthrodesis, which is
usually with some scapulohumeral abduction. The
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patient must be able to reach his mouth with the
hand, and to fully adduct the arm in contact with
the chest wall. Cancellous bone autografts are pro-
cured from the iliac crest and inserted within the
articular and subacromial space. The fixation is
completed with one 6.5mm cancellous screw, fix-
ing the humerus to the scapular glenoid (fig 1).

PATIENTS AND METHODS

Nine shoulder arthrodeses with combined internal
and external fixation were performed since 1970. Our
indications for arthrodesis included four cases of Erb-
Duchenne C5-C6 paralysis, two shoulders with post-
traumatic sequelae in which arthroplasty was contraindi-
cated (infection and/or rupture of rotator cuff), one
scapulohumeral agenesis, one syringomyelia, and one
villonodular synovitis. The patients were reviewed after
a mean follow-up duration of 5.1 years (range : 0.6 to
15.4).

The results were evaluated clinically, using the func-
tional score of Constant with 75 points (the 25 points
evaluating power are not testable in the case of a shoul-
der arthrodesis). In addition, an isometric measurement
of abduction/adduction and internal/external rotation
power was performed in 5 patients using Cybex®. Each
posture was maintained for 5 seconds and was per-
formed three times by the patient.

RESULTS

Bone healing was obtained in 7 of the 9 patients
(fig 2) after a mean time interval of 148 days
(median : 138 days). One patient died from cardiac
failure before healing was achieved. Non-union
occurred in the case with syringomyelia. Two
humeral fractures were treated with a humero-
humeral external fixator. One of these fractures
occurred in the patient with syringomyelia and, in
the other, through a pin-hole of the external fixator.
In total, 53 pins were implanted, 29 in the scapula
and 24 in the humerus. Sixteen pins were radiolog-
ically and clinically loose (30%) : 20% of the
humeral pins and 39% of the scapular pins. The
final results were very good. All patients were sat-
isfied. Four patients were pain-free and 3 com-
plained of mild pain. Two patients occasionally
used some pain medications.

Analysis of postoperative mobility showed a
mean abduction of 56°, a mean forward flexion of
67.5° and rotations of 39° (table I). The range of
movement permitted good functional results (table
II). The average functional Constant score was
41/75 points (table III). Isometric power was tested
in 5 patients : the weakness in abduction-adduction
was more severe than in rotation (table IV). We
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Fig. 1. — Radiograph immediately after operation Fig. 2. — Radiograph after bone healing
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also noted that one patient, operated 16 years pre-
viously, had more isometric power than those oper-
ated more recently.

DISCUSSION

Bone healing after shoulder arthrodesis is diffi-
cult to achieve because of the limited contact area
between the humeral head and the scapula (1).
Rybka et al (21) and Vastamäki (23) pull down the
acromion in order to increase the contact area. With
the same objective, Cofield and Briggs (4), Müller
et al (12) and Richards et al (15) create a superior
subluxation of the humeral head. The consensus for
the ideal position of the arthrodesis appears to

favour less abduction (10-15°), less forward flexion
(10-15°) and more internal rotation (45°) (3).
Several techniques of fixation have been described
in literature. Cofield and Briggs (4), Merle
d’Aubigné (11), Beltran et al (1), Vastamäki (23),
Hawkins and Neer (6) used isolated screws.
Richards et al (15) and Riggins (17) reported the use
of plates. Makin (10) and Valasco Polo and
Monterrubio (24) recommended intramedullary
nailing using Steinmann pins. Charnley (2),
Johnson et al (7) and Nagano et al (13) fixed the
arthrodesis with only external fixation. Patte (14),
Vidal et al (25), Schröder and Frandsen (22) and
Foucart and Burny (5) used a combination of inter-
nal and external fixation. These authors have
reported varied results. Kostuik and Schatzker (9)

had 15 painless shoulders in 18 arthrodeses with
plate fixation, with complete fusion in all ; 87% of
the patients were satisfied. In their series of
71 patients, Cofield and Briggs (4) had 68 solid
fusions and pain relief in 75%. Hawkins and
Neer (6) had only 4 patients who were free of pain
out of 17 arthrodeses and 8 patients in their series
were satisfied. Schröder and Frandsen (22), who
used external fixation combined with internal fixa-
tion, had 11 fusions in 12 patients and all of them
reported pain relief. Only two of our patients
occasionally need medication. In our series of
9 patients, we had one non-union in a case of
syringomyelia with severe bone loss, and we
observed two diaphyseal fractures of the humerus.
Proximal humeral fractures have been reported
with all techniques (0-25%) ; they seem to be less
frequent with screw fixation of the arthrodesis and
to be more frequent with plate (13%) or external
fixation. Screw holes or pin holes may act as stress
risers or a fracture may occur due to stress concen-
tration at the distal end of a plate. 

We believe that the technique reported here,
combining external and internal fixation, could be
the best compromise : isolated external fixation is
not sufficient, owing to poor anchorage of the pins
in the scapular spine (18,25), but it avoids the need
for an uncomfortable plaster cast during a pro-
longed postoperative period, and potential wound
infections which may be related with a prominent
plate.

Acta Orthopædica Belgica, Vol. 73 - 6 - 2007

Table I. — Postoperative range of motion (7 cases)

Mean (SD)

Abduction 57° (16°)
Forward flexion 68.5° (19°)
Rotation 39.5° (7°)

Table II. — Function (6 cases)

Hand to pocket 6 (100%)
Hand to mouth 6 (100%)
Hand to back 4 (66%)
Hand to neck 3 (50%)

Table III. — Functional Constant Score (6 cases)

Mean (S.D.)

Subjective (35 points) 27.64 (3)
Objective (40 points) 13.6 (3)

Total 41 / 75 (5) 

Table IV. — Study of isometric power by Cybex® (as com-
pared to the normal contralateral side – 3 cases)

Mean (SD)

Internal rotation 94% (20%)
External rotation 64% (25%)
Abduction 42% (16.5%)
Adduction 48% (21.5%)
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CONCLUSIONS

The combination of external and internal fixa-
tion is a satisfactory technique for shoulder
arthrodesis. Our single case of non-union was relat-
ed to the underlying pathology, syringomyelia,
rather than to the surgical technique. The use of
Cybex® to evaluate the functional result of shoul-
der arthrodesis is promising. This technique will in
the future permit a better comparison of the
function of the shoulder after arthrodesis or arthro-
plasty.
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