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Shoulder weakness and instability are not usu- 
ally a major part of the clinical picture of mus- 
cular dystrophies. Problems usually do not arise 
until the patient is wheelchair bound, at which 
time assistive appliances may be required. The 
majority of orthopaedic intervention is confined 
to the rare facioscapulohumeral dystrophy. Fa- 
cioscapulohumeral dystrophy causes muscular 
weakness of the face, shoulder girdle, and upper 
arm with selective sparing of the deltoid muscle. 
This leads to scapular winging and a marked de- 
crease in flexion and abduction of the shoulder. 
As the muscles stabilizing the scapula become 
involved, the scapula starts to wing. The deltoid 
is spared, but its action is wasted because of the 
unstable scapula. The deltoid contracts and the 
arm attempts to move in a normal fashion, but 
because the scapula is no longer stable, it wings 
and rotates under the forces of the long lever 
arm of the upper limb and scapula complex. 
Mechanical fixation of the scapula to the tho- 
racic wall provides a stable fulcrum on which 
the deltoid can exert its powerful action on the 
humerus and abduct the arm without rotation 
of the scapula. Twenty thoracoscapular fusions 
were performed on 13 patients. Ten patients (14 

From the Department of Shoulder Surgery, Royal Berk- 
shire Hospital, Reading, UK. 
Reprint requests to Stephen A. Copeland, FRCS, *De- 
partment of Shoulder Surgery, Royal Berkshire Hospital, 
London Road, Reading, UK, RG1 5AN. 

shoulders) were available for long term fol- 
lowup. The long term results showed that this 
operation is successful in achieving stability of 
the scapula, while greatly improving function 
and cosmesis. Although the course of this type of 
muscular dystrophy is variable, the benefits of 
surgery have not deteriorated with progression 
of the disease during a maximum followup of 44 
vears. 

The progressive degeneration of skeletal mus- 
culature, leading to weakness, atrophy, con- 
tracture, and deformity, are the most promi- 
nent features of the group of chronic diseases 
known as muscular dystrophy. The diseases 
are for the most part hereditary, involving 
mainly the muscles of the axial skeleton and 
limb girdles with the primary pathologic 
changes in the muscle cell itself rather than the 
nervous system. There are currently more than 
10,000 children with muscular dystrophy liv- 
ing in the United States and an estimated 350 
per million are born with the disease.I9 

The degree of affliction of the disease on 
the muscles of the shoulder varies among the 
different types of disease. In 1868 Duchenne'O 
described the clinical course of a progressive 
muscular atrophy in 13 patients, and his name 
later became associated with this early onset 
gender-linked recessive form of muscular dys- 
trophy. Boys born with Duchenne muscular 
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dystrophy often have an entirely normal de- 
velopmental history until the age of 3 to 5 
years, by which time a significant level of 
muscle bulk has been lost, causing impaired 
function. The main weakness arises in the 
lower limb girdle and muscles of the leg re- 
sulting in a waddling gait, difficulty ascending 
stairs, lordosis, progressive equinus, calf hy- 
pertrophy, and diminished deep tendon re- 
flexes. Weakness of the shoulder occurs, espe- 
cially in extension, but this normally does not 
pose a problem in relation to the other disabil- 
ities. By the age of 9 years, progression of the 
disease prevents independent ambulation in 
45% of patients. 

Limb girdle dystrophy is confined mainly 
to the pelvic or shoulder girdle and is found in 
patients of both genders. It occurs between the 
first and fourth decades of life, and the pro- 
gression of the disease is slow with most pa- 
tients incapacitated within 10 to 20 years of 
onset. 

In 1884 Landouzy and Dejerinels reported 
on a small group of patients in whom the 
weakness initially was limited to the face and 
shoulder girdle. This became known as fas- 
cioscapulohumeral dystrophy and was found 
to be autosomal dominant with a wide range of 
expressivity, usually presenting when the pa- 
tient is between the ages of 15 and 30 years. 
The muscles commonly involved are the ser- 
ratus anterior, trapezius, rhomboids, latissi- 
mus dorsi, and the muscles around the eyes 
and mouth. The deltoid invariably is spared. 
The disease generally runs a benign course, 
and except when the disease occurs in early 
childhood, a normal life is p r ~ b a b l e . ~ , ~ J ~ ? ~ ~ - * ~  

GENERAL TREATMENT 

Treatment of the patient with muscular dys- 
trophy is best accomplished by a multidis- 
ciplinary team from neurology, genetics, psy- 
chiatry, orthopaedic surgery, physical and 
occupational therapy, and medical sociology. 
Optimal therapy should be prospective with a 
thorough approach to total treatment. 

Shoulder weakness and instability are not 

usually a major part of the clinical picture of 
Duchenne muscular dystrophy or limb girdle 
dystrophy. Problems normally do not arise un- 
til the patient is confined to a wheelchair, at 
which time assistive appliances can be used. 
The majority of orthopaedic intervention is 
confined to the rare facioscapulohumeral dys- 
trophy, in which shoulder weakness occurs 
early and can interfere significantly with upper 
extremity function. At an early stage, facio- 
scapulohumeral dystrophy affects tasks of re- 
petitive use requiring abduction and flexion of 
the shoulder, even in such simple daily activi- 
ties as overhead dressing. 

TREATMENT OF 
FACIOSCAPULOHUMERAL 
DYSTROPHY 

The main complaint of patients with facio- 
scapulohumeral dystrophy is the inability to 
abduct or elevate their arms. Moreover, they 
fatigue quickly and are unable to hold the arm 
sustained in abduction and elevation. This is a 
result of the scapula losing its stable origin and 
therefore rotating with attempts at abduction; 
instead of elevating the humerus, the scapula 
rotates. 

As the muscles stabilizing the scapula be- 
come involved, the scapula starts to wing. The 
deltoid is spared but its action is wasted if it 
does not work from a stable base. The deltoid 
contracts and the arm attempts to move in the 
normal fashion, but as the scapula is no longer 
stable it wings and rotates under the forces of 
the long lever arm of the upper limb and 
scapula complex (Fig 1). 

Because the deltoid function invariably is 
spared, mechanical fixation of the scapula to 
the thoracic wall allows the deltoid to exert its 
powerful action on the humerus and the pa- 
tient is able to abduct the arm without the 
scapula rotating. In effect, anchoring the scap- 
ula merely provides a stable fulcrum on which 
the deltoid can act. Scapulothoracic motion 
provides % of the movement at the shoulder, 
the other K being glenohumeral motion. Fix- 
ation of the scapula allows a full range of ac- 
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Fig 1A-B. (A) When thoracoscapular muscles are paralyzed, the deltoid loses its stable origin. As the 
deltoid contracts, the scapula rotates and the arm remains by the side. (B) Fixation of the scapula to 
the ribs provides a stable fulcrum for the action of the deltoid. 

tive abduction at the glenohumeral joint, 
which normally enables the patient to raise his 
or her arm above 90" and perform most activ- 
ities of daily living. 

Nonsurgical methods of treatment have 
been devised, using various orthotic devices to 
fix the scapula externally against the posterior 
thoracic cage. However, these were found to 
be too cumbersome and imposed an additional 
burden on the already weakened shoulder. 

Surgical intervention in patients with fa- 
cioscapulohumeral dystrophy is split between 
two schools of t h o ~ g h t . * , ~ , ' ~ , ' ~  Arthrodesis 
of the scapula to the thoracic wall using 
screws, wires, or plates, with or without bone 
graft, produces a solid fusion; however, this is 
thought to reduce respiratory function and re- 
quires a prolonged period of immobilization 
that may result in muscle atrophy. Scapulo- 
plexy using less rigid procedures is thought 
to avoid the problems of reduced respiratory 
function, and the shoulder can be mobilized 
almost immediately postoperatively, reducing 
the risk of muscle atrophy and complications 
such as stress fractures and nonunion. Un- 
fortunately, the fixation tends to stretch and 
loosen with time, resulting in an overall less 
satisfactory outcome. 

Several studies have described various tech- 
niques for achieving stability of the scapula; 
unfortunately, they all have been extremely 
small series with short periods of followup. In 
1906 Putti17 described an interscapular fixation 
that apparently caused compression of the ves- 
sels under the clavicle. In 1964 Rinaldi'* fixed 
the scapula to the thorax using a fascial band 
taken from the fascia lata. This band was 
passed around the spinous processes of the sec- 
ond, third, fifth, and sixth thoracic vertebrae 
and then through a hole in the spine of the 
scapula. This was a modification of the tech- 
niques used by Whitman in 193224 and Dewar 
and Harris in 19508 who considered it neces- 
sary to retain some thoracoscapular move- 
ment. Dickson9 combined scapular axial fas- 
cia1 slings with transposition of the pectoralis 
major muscle to provide dynamic and static 
stabilization of the scapula. Although the ini- 
tial results were satisfactory, the fascial slings 
stretched and function deteriorated. 

To prevent this failure of the fascial slings, 
KetenjianI4 described a surgical procedure that 
would not inhibit extrusion of the ribs during 
respiration but would provide firm fixation and 
permit early mobilization. Fascia lata with Mer- 
silene or Dacron strips were passed around the 
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ribs and through drill holes in the wing of the 
scapula and tied down snugly with the scapula 
held in 20 external rotation. Postoperatively, 
the arm was held in a sling and passive exer- 
cises were begun on postoperative Day 2 or 3. 

In 1961 Howard11 published the results of 12 
thoracoscapular fusions done on eight patients. 
The technique involved firm screw fixation of 
the scapula to the underlying ribs with tibia1 
strut grafts and additional cancellous bone graft 
from the proximal tibia. Additional cancellous 
graft from the posterosuperior iliac crest was 
added if needed. In 1978, Copeland and 
Howard' described a longterm followup of the 
patients in whom this procedure was used. The 
results were encouraging, with all the patients 
achieving fim fusion between the scapula and 
the rib cage; in addition, all patients were able 
to perform sustained maneuvers involving the 
shoulder. Simple tasks such as getting dressed 
and cooking were achieved without pausing for 
rest, which was not possible before surgery. Al- 
though fixation of the scapula leaves a consid- 
erable scar and a slightly square shouldered ap- 
pearance, the patients were happy with the 
overall general improvement in their appear- 
ance. Complications included transient pleuritic 
pain in two patients that resolved within a week. 
Two patients sustained stress fractures of the 
ribs that had healed completely by followup. 
One patient had a nonunion that was treated 
successfully with iliac crest bone grafting. 

In 1973 Bunch' described a case of thora- 
coscapular fusion in a 17-year-old girl with fa- 
cioscapulohumeral dystrophy. The technique 
involved wire loop fixation of the scapula to 
the third, fourth, and fifth ribs with bone graft 
laid in between. The patient then had her shoul- 
der immobilized in a shoulder spica cast for 3 
months. This resulted in firm fixation and en- 
abled most activities of daily living to be per- 
formed. One year later the patient underwent 
similar surgery on the contralateral shoulder. 
After the second fusion, the forced vital capac- 
ity of that patient had dropped to 74% of the 
predicted value because of the rigidity of the 
bilateral fusions. In 1993 Bunch and Siege12 re- 
viewed 12 patients (17 shoulders) in whom fu- 

sion had been obtained using wire and bone 
graft. All but one of the patients obtained a 
solid fusion and had improvement in stability, 
strength, and range of movement. Complica- 
tions included a brachial plexus injury, which 
resolved, and a stiff shoulder. In the same year, 
Jakab and Gledhilll* described three patients 
with four shoulders treated with a similar tech- 
nique using Luque wires and cancellous bone 
autograft from the iliac crest to fuse between 
the scapula to ribs three to seven. Postopera- 
tively, the arm was placed in a sling and active 
abduction was started 3 weeks later. In 1966 
Twyman et a120 described a similar technique 
in which the second to sixth ribs were fixed to 
the scapula with wires. Active exercises were 
begun on the second day after surgery, and the 
arm was supported in a broad arm sling for 6 
weeks. Although the number of ribs used for 
fixation was greater than any other technique, 
this had little effect on the patients' respiratory 
function and allowed early mobilization in an 
effort to avoid muscle atrophy. 

In 1990 Letournel et all6 reviewed nine pa- 
tients, seven of whom had bilateral proce- 
dures. The arthrodesis involved a three-plate 
construct used to fix the scapula to the ribs. 
The uppermost rib was passed through a win- 
dow made in the wing of the scapula and then 
fixed by one of the plates with screws whereas 
the lower two ribs were fixed to the plates with 
wires. Patients' shoulders were immobilized 
for 3 months either in a cast held in abduction 
or Velpeau sling and swathe bandage. All pa- 
tients reported an increase in their ability to 
perform simple tasks of daily living and no pa- 
tient had winging of the scapula postopera- 
tively. Complications included pneumotho- 
rax, pleural effusion, atelectasis, fracture of 
the scapula, and pseudarthrosis. 

Indications for treatment 
Power and Winging 
Scapula fusion is indicated for loss of power. 
Winging of the scapula usually is a painless 
condition but it may be accompanied by fa- 
tigue or aching when attempting prolonged 
abduction or flexion. 
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Cosmesis 
Gross winging of the scapula can be a significant 
cosmetic deformity. Female patients in particu- 
lar regard this as their main reason for surgery. 
In addition, winging may pose problems for rou- 
tine garment wear. Shoulder straps in clothes 
tend to siip off the shoulder down the arm. 

Loss of Balance of Shoulder 
In a progressive muscular dystrophy, the onset 
may be asymmetric because the first shoulder 
may start to wing several years before the 
other. Patients with this type of muscular dys- 
trophy often feel unbalanced until scapula sta- 
bility is restored. 

Clinical Evaluation 
Thoracoscapular, fusion is a major procedure 
with numerous inherent risks; therefore, symp- 

toms arising from scapular instability must be 
sufficient to warrant this major intervention. 
Patients who would benefit from a thora- 
coscapular fusion can be determined by a rela- 
tively simple clinical examination. In 1978, 
Copeland and Howard’ described the scapular 
stabilization test that was designed to assess 
which patients would be candidates for a tho- 
racoscapular fusion. The test is performed by 
asking the patient to raise both arms forward 
and to maintain this position with the arms hor- 
izontal, until fatigue causes them to drop to the 
side. The test then is repeated with the scapula 
manually held downward and against the chest 
wall by the examiner to prevent winging. If 
maintenance of flexion or abduction is found to 
be improved greatly and the fatigue test is 
greatly prolonged, then thoracoscapular fusion 
might be indicated (Fig 2). 

Fig 2A-B. Scapula stabilizing test. (A) First the patient is asked to raise both arms forward and main- 
tain this position with the arm horizontal until fatigue causes it to drop to the side (Patient had previous 
fusion on the right side). (B) The test then is repeated with the scapula manually held downward to the 
chest wall by the examiner to prevent winging. If maintenance of flexion or abduction is found to be 
easier and the fatigue test is prolonged, a thoracoscapular fusion may be indicated. 



Surgical Technique 
The patient lies prone on the operating table 
with the affected arm hanging over the side 
of the table. This almost always brings the 
scapula into the ideal position for fixation to 
the ribs with the vertebral border lying paral- 
lel and 5 to 7 cm lateral to the spinal processes. 
An incision is made along the medial edge of 
the scapula. The underlying muscles often are 
atrophied but occasionally are hypertrophic 
yet nonfunctioning. The deep surface of the 
vertebral border of the scapula is denuded of 
tissue for 2 cm laterally along its entire length, 
detaching part of the origin of the subscapu- 
laris. The superficial medial margin of the 
scapula is cleared of muscle attachments for 2 
cm laterally. Three ribs lying under the most 
convenient part of the scapula are chosen as 
the site of fusion, usually the fourth, fifth, and 
sixth ribs. The periosteum is incised in the line 
of the rib and then periosteum and parietal 
pleura are separated on the deep surface of the 
rib so that a retractor can be placed under the 
rib to prevent damage to the pleura. The 
superficial surface of the rib then is petalled 
with an osteotome and partly decorticated. 
The scapula is placed in the correct position 
over the denuded rib and then drilled with the 
underlying rib drilled with a protective retrac- 

tor in place to prevent damaging the pleura 
(Fig 3). The rib then is tapped, measured for 
appropriate screw length, and the screw then 
is tightened loosely. The second and third 
screws then are inserted in a likewise manner. 
It is best to drill the second two holes with the 
first screw in place so that the scapula is fixed 
during this procedure and the first drill hole is 
not lost. Cancellous bone chips are harvested 
from the iliac crest. The screws in the rib are 
loosened and cancellous bone chips are 
packed between the rib and the deep surface of 
the scapula. The screws then are tightened un- 
til good fixation of the scapula to the ribs is 
achieved (Fig 3). The wound is closed over a 
drain and a shoulder spica cast is applied with 
the arm at 50" abduction and 30" forward flex- 
ion with the hand in front of the mouth. Alter- 
natively, an adjustable brace may be used. 
Postoperatively, the patient remains predomi- 
nantly in a sitting position. 

Postoperative Treatment 
The arm is held in this position with the shoul- 
der spica cast or the adjustable brace. Three 
months after surgery the arm section of the 
spica cast is bivalved so the upper section can 
be removed and the patient can start active 
abduction. Once control of abduction is re- 

C 

Fig 3A-C. Operative technique. (A) Decortication of the ribs; (6) Drilling and insertion of rib screws af- 
ter application of cancellous bone graft and; (C) The final result after tightening of screws. 
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gained, the rest of the cast is removed, A tri- 
angular pillow may be placed under the arm to 
allow gradual adduction of the arm for 1 week. 
Physiotherapy is helpful to regain full gleno- 
humeral movement and strengthen the deltoid 
muscle. 

MATERIALS AND METHODS 

Twenty thoracoscapular fusions have been 
performed in 13 patients. Ten patients (14 
shoulders) were available for longterm fol- 
lowup. Three patients were included in the 
report by Copeland and Howard7 on thora- 
coscapular fusion. These three patients had fu- 
sions using tibia1 bone strut grafts fixed with 
screws, and iliac bone graft placed between 
the scapula and ribs. The remaining patients 
have had the modified procedure as described. 
There were three male patients and seven fe- 
male patients, with a followup ranging from 1 
to 44 years. The three patients with longest 
followup had undergone bilateral procedures. 
The age of onset of the disease, date of opera- 
tion, age at time of surgery, and family history 
of muscular dystrophy all were recorded. All 
the patients were seen and examined, and 
questionnaires were completed regarding their 
activities of daily living and the progression of 
their disease. All patients were assessed using 
the Constant functional score5 and subjective 
patient satisfaction score. 

RESULTS 

Of the six patients included in the original re- 
port by Copeland and H ~ w a r d , ~  one died in 
1992 and the other two were unable to be con- 
tacted. The average age of the patients at the 
onset of symptoms was 13 years, and the av- 
erage time between onset of symptoms and 
surgery was 7 years. The average age of the 
patients at the time of surgery was 21 years 
(range, 16-35 years) and the average length 
of followup was 16 years (range, 14 months- 
44 years). The mean Constant score was 59 
points. The average flexion was 123" and 
average abduction was 103". Only four shoul- 

ders had limitation in external rotation; 
whereas the average internal rotation was de- 
creased in this group with patients only able 
to reach their waist with the palm of the af- 
fected arm. 

Patient 1 had her left shoulder fused in 
1954 and her right shoulder fused in 1957. 
She was the first patient to undergo thora- 
coscapular fusion using this technique. At fol- 
lowup in 1978 she was reported as having ex- 
cellent function and range of motion (ROM) 
in both shoulders. For the first 40 years after 
the surgery she was able to continue working. 
However, later progressive wasting in the 
muscles of her upper arms developed, limit- 
ing her mobility until she recently retired 
from work. She has little problem using a 
knife and fork, although activities requiring a 
broader ROM from the shoulder now have be- 
come impossible. 

Patient 2 had her right shoulder fused in 
1956. At followup in 1978 the functional re- 
sult still was very satisfactory. She was ob- 
served to have increasing weakness in her left 
shoulder at that time, but surgery was not in- 
dicated. The weakness now has progressed in 
the left shoulder and lower limb girdle, which 
affects her particularly when walking up steps. 
A radical mastectomy and lymph node dissec- 
tion on the right side has restricted her ROM 
additionally. She still was able to use her arm 
for most activities of daily living despite mod- 
erate pain and severely diminished abduction 
power. 

Patient 3 had bilateral fusions in 1977, but 
his muscular dystrophy had deteriorated by 
the time of followup to an almost true limb 
girdle generalized dystrophy. He had main- 
tained good deltoid function and ROM on the 
right, but some inferior subluxation of the left 
glenohumeral joint developed because of in- 
volvement of the deltoid, which almost 
universally is spared in this condition. He 
currently is functioning well as a computer 
operator. 

Patient 4 had bilateral procedures per- 
formed 4 years apart. At followup, she was 
functioning well as a hospital secretary and 
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was able to perform overhead activities and 
activities of daily living. She had no pain in ei- 
ther shoulder and there was no evidence of 
progression of the disease outside the upper 
limb girdle. 

Patient 5 had Duchenne limb girdle type 
dystrophy. The weakness appeared from in- 
fancy and the shoulder manifestation appeared 
when the patient was in her early teens. She 
had bilateral procedures performed 4 years 
apart with an excellent result. 

Patient 6 was operated on at age 35 years, 
and subsequently sustained a fracture of the 
scapula on postoperative Day 2. She had sig- 
nificant osteoporosis, and it was elected to 
treat her conservatively with a brace. Ulti- 
mately a nonunion developed and she refused 
additional surgery. 

Patients 7,8 ,9  (Fig 4), and 10 were evalu- 
ated between 14 and 18 months postopera- 
tively. All four patients were satisfied with 
their result and were able to obtain greater than 
120" flexion and 90" abduction. They all cur- 
rently are awaiting surgery on the contralateral 
shoulder. 

These results are summarized in Tables 1 
and 2. 

Complications 
Early Two patients of the early series had 

complaints of pleuritic pain that resolved 
within a week. A hemopneumothorax devel- 
oped in one patient requiring drainage in the 
early postoperative period. Two patients with 
localized pain in the chest wall while wearing 
casts later were diagnosed by radiography as 
having stress fractures of the ribs. 

The brace in one patient was not used prop- 
erly. Subsequently the patient was found to 
have several screws which had pulled out of 
the ribs at 3 weeks postoperatively. The fusion 
was revised using a new plate and larger di- 
ameter screws. The patient's shoulder then 
healed uneventfully. 

Another patient sustained a scapula frac- 
ture as mentioned previously. 

Late One patient with a painful nonunion 
was treated successfully with iliac crest bone 
grafting. Two additional patients required 
screw removal because of superficial irritation. 

DISCUSSION 
The main complaints before surgery were of 
weakness of the arm and inability to sustain 

Ffg 4A-C. Photographs of Patient 9 taken 16 months after thoracoscapular fusion of the right shoul- 
der. (A) Square shouldered appearance on the tight side after unilateral thoracoscapular fusion is 
evident. (6) Range of movement on the side that was surgically treated is shown. (C) Scapula winging 
and ROM on contralateral side that was not surgically treated can be seen. 
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TABLE 1. Patient Demographics 

Age at 
Onset of Age at 

Patient Symptoms Date of Operation Length of Family 
Number Gender Side (years) Operation (years) Followup History 

1 F L 9 1954 17 44 years Y 

2 F R 14 1956 16 42 years N 
3 M L 15 1977 22 21 years Y 

4 F R 14 1991 21 7 years N 

5 F R 5 1989 18 9 years N 

6 F R 13 1990 35 1 year N 

R 1957 20 41 years 

R 1977 22 21 years 

L 1995 25 3 years 

L 1993 22 5 years 

7 M R 15 1997 19 18months N 
8 F R 14 1997 19 16months N 
9 F R 16 1997 18 15months N 

10 M R 16 1997 23 14months N 

F = female; M = male; Y = yes; N = no 

the arm in the abducted or flexed position, as 
it would just flop down after a short time (for 
example, patients complained that they could 
not reach things in high cupboards nor get 
books from high shelves). Patients also com- 
plained of cosmetic deformity; the scapula 
would ride up in the neck and wing posteri- 
orly, looking unsightly and causing great dif- 
ficulty with clothes. Patients also had a drag- 
ging sensation in the shoulder and aching and 
pain after use. 

Function and Power 
All three first patients had a slow relentless 
progress to their disease and were affected 
severely at the time of followup, eventually 
having involvement of the lower limb. They 
had overall deterioration in muscle power 
and a clinical presentation of a true limb gir- 
dle dystrophy. However, the deltoid muscle 
retained its relative strength in all but one 
(Patient 3 ) .  This patient had inferior sublux- 
ation of the glenohumeral joint develop only 
on his left shoulder because of the exception- 
ally severe involvement of the deltoid 
muscle. 

All the patients, however, were indepen- 

dent, were able to do all daily activities and 
perform their jobs. (Patient 1 retired recently, 
more than 40 years after surgery, because of 
progression of global muscle weakness). 

Range of Movements 
The ROM that can be achieved, all of which 
occurs at the glenohumeral joint alone, is re- 
markably consistent. The average ROM was: 
abduction 103"; forward flexion 123"; exten- 
sion 35"; and external rotation 40" (only four 
shoulders had limitation of external rotation), 
and in internal rotation the palm could reach 
the waist. For all the patients it took at least 6 
months after the operation to achieve the max- 
imal ROM and function. 

The ability to sustain abduction or flexion 
was, to the patient, the greatest improvement. 

Cosmesis 
Before the operation the scapulae not only 
wing but are elevated on attempted flexion or 
abduction, giving an unsightly appearance of 
widening of the base of the neck. Although 
fixation of the scapula leaves a considerable 
scar, the patients were happy to accept this be- 
cause of the general improvement in appear- 
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ance. The position in which the scapulae are 
fixed gives a maximum range of active move- 
ments. This position is farther lateral than the 
natural position of the scapula and tends to 
produce a slightly squared shoulder appear- 
ance. The patients did not complain about this 
appearance. 

Lung function studies done on some of the 
earlier patients in series of Copeland and 
Howard’ showed only minimal loss of vital 
capacity. This was confirmed by Bunch’ who 
found that the forced vital capacity had 
dropped to 74% of the predicted value because 
of the rigidity of the bilateral fusion. Jakab and 
Gledhill12 reported diminished vital capacity 
by an average of 0.21 3 L after unilateral fusion 
and an additional decrease of 0.05 L after bi- 
lateral fusions. There was no change in forced 
expiratory volume after unilateral fusion, but 
after bilateral fusions, a decrease of 0.12 L was 
seen. Although there are no data concerning 
respiratory function in the current study, none 
of the patients complained of shortness of 
breath or difficulty on inspiration immediately 
postoperatively or subsequently. 

Often it seem that the disease is not sym- 
metric in its onset and only one shoulder may 
require treatment; several years may elapse 
before the other shoulder needs surgery. 
When the disease is asymmetric the patient 
complains of feeling unbalanced, and this bal- 
ance is restored by surgery. This complaint 
may recur later when the other shoulder is af- 
fected and again is corrected by thora- 
coscapular fusion. Eight of 10 patients had or 
are awaiting thoracoscapular fusion to be 
done on the remaining shoulder. This shows 
the success of the operation from the patient’s 
point of view. 

Facioscapulohumeral dystrophy is a rare 
disease, and therefore the operation seldom is 
required. When it is indicated, the results are 
very successful, even after long followup, 
fully justifying the major surgery involved. 
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