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Abstract In this investigation, patients with atraumatiger I'excés de retroversion et pour rendre concave la ca-
posterior instability of the shoulder were appraised in ofité glenoidienne. 95% des malades ont été revus a plus
der to evaluate the effectiveness of glenoid osteotomydiem 5 ans de recul. 81% des resultats ont été classé bons
the correction of excessive retroversion and flathessoof excellents, seulement 12.5% ont recidivé. La gléne a
the glenoid. In a series of 32 patients, 17 with posterfmur étre rendue concave et I'angle de rétroversion est
instability had no history of trauma. Posterior glenojghssé en moyenne d€.35° a-4.62°. En comparaion,
osteotomy was performed to correct excessive retroven groupe de 50 volontaires avait en moyenne 4.4°, ce
sion and to deepen the glenoid; 95% were re-examirged différe significativement du groupe de patients en
after 5 years. In 81% the results were rated as goodoofopératoire. 25% des malades ont évolués vers une
excellent (Constant-Murley and Rowe scores), ondythrose gléno humérale. Cette étude montre que I'excés
12,5% having had a recurrence. The glenoid could de retroversion et le défaut de concavité associés a une
deepened and on average the angle could be altered firstabilité posterieure de I'épaule atraumatique peut étre
-9.35° to—4,62°. In comparison, 50 volunteers had avdraité par une ostéotomie posterieure de la gléne avec un
age angles of4,4°, thus differing significantly from theexcellent résultat dans la plupart des cas. Mais cependant
preoperative group. Twenty-five per cent of the patiena pourcentage important d'évolution arthrosique de
showed postoperative degenerative changes in the gldtasticulation gléno-humérale doit étre pris en considéra-
humeral joint. The study shows that excessive retrovéon.
sion and flatness of the glenoid in persons with atrau-
matic posterior instability can be successfully treated by
a posterior glenoid osteotomy. Nevertheless, the hilgitroduction
rate of postoperative degenerative changes must be taken
into account. A large number of factors influence the stability of the
glenohumeral joint. In addition to the dynamic stabili-
Résume Dans cette etude, nous avons examineé 'efficgers, which provide a compressive load throughout the
cit¢ de l'ostéotomie glénoidienne, pour la correctiacbnge of motion of the glenohumeral joint [23], a number
d’une retroversion excessive et d'un défaut de concawiféstatic stabilisers, such as the capsule and its ligaments
glénodienne, chez les patients souffrant d’une instabiljt®, 15, 25, 34], adhesion and cohesion [22], and the
postérieure de I'épaule non-traumatique. 17 des 32 pagative intra-articular pressure [6, 18] play an important
tients n'ont pas eu d’antécédents traumatiques. L'ostéaite. Other passive factors which contribute to the stabil-
omie postérieure glénoidienne a été realisée pour coitgi-of the joint, are the concavity of the glenoid [23], the
increased cartilage thickness in the periphery [33] and
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stability, when planning surgical management. This point 14°
was not mentioned in the majority of the previous studies
[24, 29, 32], and could be the reason for the high recur-
rence rates which were reported. This contention is sup-
ported by Bigliani et al. [1] who, by taking into account
the underlying pathology of the condition, were able tog
achieve good or very good results in a high percentage
patients with posterior instability. The majority of thein e —
patients had capsular laxity, mostly without a history O j
trauma. These authors regarded increased retroversion €
the glenoid as a contraindication to their treatment,
which consisted solely of posterior capsular shift. In
1986, Brewer et al. undertook posterior glenoid osteoto-
my in patients with increased retroversion; their resulés
were good, but they had only operated on 5 patients [3].
In our hospitals, excessive retroversion and flattening
of the glenoid were observed in persons with atraumatic
posterior instability. We therefore performed glenoid os-
teotomy in order to alter the angle of retroversion and to
deepen the glenoid. ‘
The aim of this study was to examine the long-term posterior
results of glenoid osteotomy, with special reference to
the rate of recurrence in patients with atraumatic posteri-
or instability and to investigate the extent of glenoid ret
roversion before and after operation.

posterior

anterior

Material and methods

Between 1983 and 1994 we operated on 32 patients with unidirggc-
tional posterior shoulder instability. Seventeen of the 32 had no
history of trauma, while the other 15 patients had suffered frdrig. 1a, b Schematic drawing of glenoid osteotonayAxial im-
trauma or repetitive microtrauma. One of them was able to vol@ge of a glenohumeral joint with excessive retroversiei#y).
tarily dislocate the shoulder joint. Each underwent at least foUne technique of retroversion angle determination is described in
months of intensive conservative treatment, with strengtheningFag. 2. The osteotomy is performed 1 cm medial and parallel to
the shoulder muscles, particularly of the rotator cuff, before tiee articular surface of the glenolalFinally, after carefully bend-
decision to operate was made. Three patients already had secingdthe glenoid forward a prepared bone block is inserted and a
ary posterior instability following an anterior stabilisation procerormal retroversion angle resto 2d
dure which had been undertaken for primary atraumatic anterior
instability. During surgery, special attention was paid to capsulg
laxity, labral lesions and the shape of the bony glenoid. None
the patients had capsular laxity or significant changes of the
brum, but several had an increased retroversion and flatness o
glenoid, especially in the posterior part. For these reasons pos
or glenoid osteotomy was undertaken in all 17 patients. The 03
otomy was begun 1 cm medial to the glenoid surface and was
ried up as far as the middle of the glenoid (Fig. 1a) which
then slowly and carefully bent forwards. A prepared implant of a
tologous or homologous iliac crest was then inserted (Fig. 1b).
Sixteen patients were reassessed clinically and radiologic#
after an average of 5 years (range 1.7 to 10.8 years). This ev3
tion was made in terms of the Constant-Murley and the Ro
scores. Radiological assessment included an AP view in inte
and external rotation, and an axillary view for determining t
depth of the glenoid and the extent of the version. In some instg
es an axillary CT or MRI was undertaken as an alternative.
retroversion angle was measured by the method described by
in 1978 (Fig. 2). The same radiological evaluation had been mj
preoperatively, and the pre- and postoperative degrees of retro|
sion of the glenoid could therefore be compared. Particular att
tion was paid to degenerative changes in the glenohumeral join
both before and after the operation. Fig. 2 Axial MR image for determining the extent of glenoid ver-
For comparison, radiographs of a control group of 50 patiesien using the method described by Saha in 1RBir& 1from the
without any history of instability or other shoulder disorders weemterior to the posterior point of the glendiéghe 2from the mid-
evaluated, and the retroversion angle of the glenoid was detie- of line to the medial border of the glenoid. The retroversion
mined, as described for the patients in the series. angle is the angle betweéne 1andline 2

anterior
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Fig. 3 Clinical results in the Constant-Murley and in the Rowe
score:
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Statistical analysis of the pre- and postoperative values of #ig. 4 Mean of glenoid retroversion in all three groups. There are
retroversion angles in the patients and the control group was statistically significant difference$€0.05) between the pre- and
formed using the student t-test for paired and unpaired couples.postoperative groups and between the control and preoperative

groups. On the other hand, there were no significant differences
betwee the postoperative and the control groups

Results
Mild preoperative degenerative changes in the gleno-
Clinical results humeral joint were present in one patient. Postoperative

) ] degeneration, which was no more than moderate, was
Eighty-one per cent of the patients showed a good or g¥tected in 4 patients (25%).

cellent outcome either in the general shoulder-function
score (Constant-Murley) or in the special dislocation
score (Rowe) (Fig.3). A difference between the tWwsiscussion
scores was obvious only for the patients with fair and

poor results. In 2 patients (12.5%) instability recurrefumerous biomechanical experiments [2, 9, 13, 20, 21,
postoperatively. In both these instances the retroversigf 33, 35] and EMG-studies [7, 16, 26] have led to a
angle and the depth of the glenoid had been correctegyd@ter understanding of shoulder instability, and it has
a normal value. Obvious limitation in the range of M@een shown that a number of different factors influence
tion, especially for rotation, was found in only one pethe stability of the glenohumeral joint. In addition to dy-
son. Apart from these three individuals, the other pgamic stabilisers such as the rotator cuff, passive re-
tients were all able to carry out their daily tasks satisfagraint plays an important role. The labrum and the caps-
torily, and 69% could play games which involved raisinglo-ligamentous complex are considered to be the main
their hands above their heads at a higher standard t§@firce of anterior stability [10, 13, 19, 20, 25, 28, 34].
before operation. Twelve out of 16 patients (75%) wet@e posterior part of the labrum is much less well devel-
very satisfied with the result, one patient was marginaiped, and the capsule is much thinner posteriorly. For
satisfied and the other three patients (19%) were not $gkse reasons the joint components themselves, particu-

isfied. _ _ larly the depth of the glenoid [23] and the degree of gle-
Complications such as loosening of the implant, ifoid retroversion, are regarded as the more important
fection or nerve injury did not occur. factors [3, 31, 33] in posterior shoulder instability.

Anatomical studies have established that a normal ret-
roversion angle is abou#® (31). We have been able to
confirm this value by measurements in a healthy control
In the 17 patients with a history of posterior atraumatitoup of 50 volunteers. Their average retroversion angle
instability, the preoperative degree of glenoid retroveras —4.4°. In our patients with unidirectional posterior
sion amounted to a mean-8.35° (range-4.5° to-17°) instability, excessive retroversion (average —9.35°), as
(Fig. 4). By comparison, the degree of retroversion afteauch as-17° in some individuals, could be determined.
surgery was significantly reduced to a mean-4f62° Intra-operatively they were all found to have obvious
(range +1° to-5°) (P<0.05) (Fig. 4). flatness of the glenoid, especially of the posterior part.

The degree of glenoid version in the healthy contrdin the supposition that these factors could be the reason
group averaged4,4° (range +5° te-11°) (Fig. 3), show- for their joint instability, we performed a posterior gle-
ing no obvious difference to the instability group afteroid osteotomy to normalise the retroversion and to
treatment. A significant differencd®€0.02) was found, deepen the glenoid. Postoperative radiographs revealed a
however, between the control and the preoperativermal degree of retroversior4.62° in average), and a
groups. sufficient concavity of the glenoid, which both could be

Radiographical findings
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increased by osteotomy. This approach facilitates redu@-Gibb TD, Sidles JA, Harryman DT, Mc-Quade KJ, Matsen FA
tion of the amount of translation in the glenoid in per- (1991) The effect of capsular venting on glenohumeral laxity.

. . L lin Orthop 268:120-127
sons with posterior instability, as has been demonstratgqgowan ID, Jobe FW, Tibone JE, Perry J, Moynes DR (1987)

by Matsen et al. [23]. ) o A comparative electro-myographic analysis of the shoulder
It must be emphasised that the determination of the during pitching. Am J Sports Med 15:586—-590

depth and extent of the retroversion of the glenoid is limg- Graichen H, Koydl P, Zichner L (1998) Relevance of glenoid

; ; ; ; osteotomy in the treatment of posterior shoulder instability.
ited by conventional radiography because the articular Orthop 136:238—242

cartilage and the soft tissues such as the labrum cangofjabermayer P, Schuller U (1990) Die Bedeutung des Labrum
be visualised. Nevertheless, the bony glenoid is the glenoidale fir die Stabilitit des Glenohumeralgelenkes. Un-
structure where the operation is performed and the jointfallchirurg 93:19-26

; ; ; e Harryman DT, Sidles JA, Clark JM, McQuade KJ, Gibb TD,
[eaactlon fotrC(?{ 'Sihapp“e.d a#d ?ﬁz?/tgherefort?[. be sufficietft Matsen FA (1990) Translation of the humeral lead on the gle-
0 demonstrate the main efrect or the operation. noid with passive glenohumeral motion. J Bone Joint Surg

Clinical follow-up has revealed that posterior glenoid [Am] 72:1334-1343
osteotomy leads to good or excellent results in 81% 13f Hawkins RJ, Koppert G, Johnston G (1984) Recurrent posteri-

patients. In comparison to other forms of surgical treat- E& iqsé%bi'gg (f‘;g'uxation) of the shoulder. J Bone Joint Surg
ment O.f atraumatic posterior instability this is a very e‘f% Heller K-D, Forst J, Cohen B, Forst R (1995) Atraumatic re-
couraging result [11, 14, 29], and bears comparison With cyrrent posterior shoulder subluxation: review of the literature

those achieved by Bigliani et al. in 1995. These authorsand recommendations for treatment. Acta Orthop Belg 61:
treated capsular laxity by a posterior inferior shift and 263-270

; ; : 413 Howell SM, Galiant BJ (1989) The glenoid-labral socket. A
they considered increased retroversion of the glenoid ?bconstrained articular surface. Clin Orthop 243:122-125

be a contraindication for this soft tissue operation. In off. Hurley JA, Anderson TE, Dear W, Andrish JT, Bergfeld JA,
investigation all capsules were thinner posteriorly and Weiker GG (1992) Posterior shoulder instability. Am J Sports

showed no laxity. We also found no lesions of the labrum Med 20:396—400

but increased retroversion and flatness of the glenoid; ¥gr Jerosch. J, Castro WHM, Grosse-Hackmann A, Clahsen H
th f d teri | id osteot (1995) Uber die Funktion der glenohumeralen Ligamente bei
€se reasons we periormed posterior glenold 0Steotomy.qer aktiven Sicherung der Schulterstabilitat. Z Orthop 133:

In previous studies [8, 17, 22, 36] progressive degen-67-71
eration of the shoulder joint was mentioned as an undé-Jobe FW, Moynes DR, Tibone JE et al (1984) An EMG analy-

i i sis of the shoulder in throwing and pitching: a second report.
sirable consequence of glenoid osteotomy. We foundAmJSIOOrts Mod 12-218-290

mild degenerative Chaf’ges in 25% of our patients afie/r Koénig DP, Rutt J, Treml O, Hackenbbroch MH (1997) Osteo-
an average follow-up time of 5 years. One of these fO_Ufarthritis and recurrences after Putti-Platt and Eden-Hybinette
patients had already shown slight signs of degenerationoperations for recurrent dislocations of the shoulder. Int
before the operation, so the changes must be attribute&ist%m%e \%%%iaiubramaniam P (1985) The role of atmospher
the In_StabIIIty and not to the surgery. . . ic pressuré in stabilising the shoulder. An experimental study.
This study has shown that excessive retroversion andj gone Joint Surg [Br] 67:719-721

flatness of the glenoid can predispose to posterior inste-Lazarus MD, Sidles JA, Harryman DT, Matsen FA (1996) Ef-
bility of the shoulder. Glenoid osteotomy is a successful fect of a chondral-labral defect on glenoid concavity and gle-

operation for this condition but the relatively high rate gf 'l?&t‘i?esrg' S\t/%?q'ggh% Ef‘t)“Ee Jﬁ?rtnﬁ”égL[Asr?&g:gﬁ_lgirrym an

degenerative changes has to be taken into account. DT, Matsen FA (1993) Glenohumeral stability from concavity-
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