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Björn Salomonsson, Hassan Abbaszadegan, Suzanne Revay, and Ulf Lillkrona

Division of Orthopedics, Karolinska Institutet, Danderyd Hospital, Stockholm, Sweden
Correspondence BS: bjorn.salomonsson@ds.se  
Submitted 08-02-13. Accepted 08-11-11.

Copyright © Informa Healthcare Ltd 2009. ISSN 1745–3674. Printed in Sweden – all rights reserved.
DOI 10.3109/17453670902988345

Background and purpose   This randomized study compared 
clinical results after surgery for posttraumatic shoulder instabil-
ity with either an anatomical repair or an older, less anatomical 
but commonly used method. The less anatomical procedure has 
been considered quicker and less demanding, but it has been 
questioned regarding the clinical result. We therefore wanted to 
compare the clinical outcome of the two different procedures. Our 
hypothesis was that the anatomical repair would give less residual 
impairment postoperatively.

Methods   Patients with anterior posttraumatic shoulder insta-
bility were consecutively randomized on the day before surgery 
to either a Bankart repair using Mitek GI/GII anchors combined 
with capsular imbrication (B) (n = 33) or a Putti-Platt procedure 
(P) (n = 33). Follow-up was performed by examination at 2 years 
and using a self-evaluation score at 10 years.

Results   At the 2-year follow-up, we found no difference in 
muscle strength between patients treated with the two surgical 
methods and there were no statistically significant differences in 
the Rowe scores (mean 90 units for both groups). Compared to 
preoperatively, the decrease in external rotation 2 years after sur-
gery was 10 degrees in the P group and 3 degrees in the B group 
(p = 0.03). 10 years after surgery, 62 of 66 patients replied to a 
questionnaire sent by mail. It included a self-evaluating quality of 
life score for shoulder instability (WOSI) for evaluation of their 
shoulder function. In the P group 15 patients and in the B group 
19 patients reported they had experienced either a redislocation 
or a subluxation with a new feeling of shoulder instability. Mean 
WOSI score was similar in the P and B groups: 80% and 83%, 
respectively. The WOSI score was 87% for patients with stable 
shoulders (n = 28) and 77% for those with unstable shoulders (n = 
34) (p = 0.005). 

Interpretation   With assessment of pain and general shoulder 
function, only a small difference was found between the two meth-
ods. The WOSI scores for stable shoulders indicated that some 
shoulders still had impaired function even though the shoulders 
had become stable. 



In 1923, Bankart described the principal pathology of chronic 
instability after a posttraumatic shoulder dislocation. Although 
Bankart at that time had already described a technique for ana-
tomical repair of an unstable shoulder, many surgeons have 
continued to use less anatomical methods (Hovelius et al. 1983, 
Weber et al. 1984, Toolanen et al. 1990) with good results. 
One of the most well-known techniques used for shoulder 
stabilization has been the Putti-Platt method (Osmond-Clarke 
1948, Symenoides 1972). The interest in this method has, 
however, progressively declined over the last 15 years because 
of the risk of impaired external rotation and a high rate of late 
osteoarthritis (Konig et al. 1997, Kiss et al. 1998).

We compared the clinical outcome after surgery involving 
either an anatomical repair (the Bankart method) or an older 
commonly used method (the Putti-Platt method). Our hypoth-
esis was that the anatomical repair would give less residual 
impairment.

Patients and methods

Between November 1991 and April 1995, 66 patients (mean 
age 28 (16–63) years, 49 men) who had had a history of recur-
rent anterior posttraumatic shoulder instability (unidirectional) 
were selected for surgery and were included in this study (Table 
1). During this period, altogether 120 shoulders were treated 
surgically for shoulder instability at the Orthopedic Depart-
ment of our hospital. Exclusion criteria for the study were 
prior surgery of the affected shoulder (8 patients), unwilling-
ness to participate in the study (5 patients), or arthroscopic 
treatment (5 patients). 28 other patients were excluded because 
of atraumatic instability or general joint laxity. In addition, 2 
had a posterior instability, 4 had painful occult instability, and 
2 were excluded for other reasons. 

All patients gave informed consent to participate in this 
study, which was approved by the Ethics Committee of Karo-
linska Hospital, Stockholm (nr 92:210) and was conducted in 
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accordance with the Helsinki Declaration of 1975, as revised 
in 2000. Randomization was performed by opening the next 
in a series of consecutively numbered sealed envelopes on 
admission the day before surgery. Each envelope contained 
information on which procedure was to be performed. This 
was either a modified Putti-Platt procedure (P group, n = 33) 
(Symenoides 1991) or a Bankart repair combined with capsu-
lar imbrication (B group, n = 33) (Rockwood Jr 1990, Wirth 
et al. 1996). For the Bankart repair, Mitek GI/GII anchors 
were used and the surgical procedure was performed by 1 of 3 
shoulder surgeons (UL, HA, or BS). 

Preoperatively, joint laxity, direction of instability, and range 
of motion were assessed and a Rowe score was recorded. At 
the start of the study, the Rowe score (Rowe 1988) was the 
only specific shoulder instability score available in Swedish, 
and the Constant score was not considered sensitive enough 
to evaluate shoulder instability. The Rowe score was therefore 
chosen for assessment both before surgery and at the 2-year 
follow-up.

The Bankart lesion
The so-called Bankart lesion is a detachment of the inferior 
glenohumeral ligament from the rim of the glenoid, including 
the anterior-inferior capsule with the labrum and periosteum 
of the scapular neck. This type of lesion is normally the result 
of a traumatic anterior shoulder dislocation (Bankart 1938, 
Moseley 1961). The capsule has usually been stretched or torn, 
with permanent deformation (Bigliani et al. 1992, McMahon 
et al. 1999).

The Bankart procedure
The Bankart repair and capsular imbrication (B) was per-
formed as described by Rockwood (Rockwood Jr 1990, Wirth 
et al. 1996) combined with Mitek suture anchors (Figure 1).

The Putti-Platt procedure
Putti and Platt developed this procedure independently of each 
another in the early 1920s. It was not until 1948 that the proce-
dure was named Putti-Platt when described (Osmond-Clarke 

1948). In the present study, the modified technique for Putti-
Platt (P) described by Symenoides (1991) was used (Figure 
2).

In both groups the postoperative immobilization period was 
4 weeks in a shoulder brace, followed by a restricted rehabili-
tation program for a further 8 weeks, and a return to contact 
sport 6 months after surgery at the earliest.

 More than 2 years after surgery, all 66 patients were re-
examined. Muscle strength in abduction and internal rota-
tion was measured with an Isobex. For all patients, the Rowe 
shoulder score was assessed by the same surgeon (BS). Active 
and passive range of motion both in sitting and supine posi-
tion, as well as rotation measured with abducted and adducted 
arm, were assessed in all patients by an independent physio-
therapist (SR). The Rowe score and the measurements were 
compared to preoperative values, and also against the figures 
attained for the patient’s unaffected arm. A comparison was 
then made between the two groups. The definition of recurrent 
instability was either a complete dislocation or a subluxation 
described by the patient as a distinct episode of instability, 
without a dislocation, but with a feeling of unnatural joint 
movement and fear of an imminent dislocation.

10 years after surgery, the patients were sent a questionnaire 
by mail asking if they had suffered any subluxation or disloca-
tion of their shoulder. No clinical or radiological examinations 
were performed at the 10-year follow-up. Patients were also 
asked if they had experienced any problems with instability in 
the other shoulder, or if there was any family history of shoul-
der instability. At the 10-year follow-up we used the WOSI 
score (Kirkley et al. 1998) to assess patients with shoulder 
instability. All patients were asked to complete the self-evalu-
ation WOSI questionnaire developed by Kirkley et al. (1998), 
which gives a quality of life score for patients with shoulder 
instability. 30 patients in the P group and 32 patients in the 
B group answered the questionnaire. 1 patient had died and 
the remaining 3 patients were contacted by telephone, so all 
the results concerning postoperative shoulder stability were 
known. The WOSI score was expressed as a percentage of the 
best possible result, which is defined as the result of normal 
shoulder function. One of the authors (UL) had translated the 
questionnaire into Swedish and the Swedish version has been 
validated and shown to have the same degree of reliability as 
the original score in English (Salomonsson et.al. 2009).

Statistics
Student’s t-test was used for testing between groups. In a 
power analysis, we found that 15 patients in each group would 
be required in order to give an 80% chance of detecting a 
difference in mean range of motion of 10 degrees and of 10 
points in the Rowe score (SD = 10 degrees/10 points) at a 5% 
level of significance using the unpaired t-test. The Chi-squared 
test and the Kruskal-Wallis test were used for non-parametric 
data. Power analysis for the possibility of detecting a differ-
ence between the two surgical methods concerning recurrent 

Figure 2. The modified Putti-
Platt procedure (Symenoides 
1991). Right shoulder seen from 
above.

Figure 1. The Bankart repair with 
suture anchors and capsular 
imbrication (Rockwood Jr 1990). 
Right shoulder seen from above.
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instability or for detection of late postoperative osteoarthritis 
was done before the study began. It was found that a mini-
mum of 80 patients would be required in each group in order 
to have an 80% chance of detecting a difference of 15% (5% 
versus 20% for the two groups for both recurrence rate and the 
incidence of late postoperative osteoarthritis) at the 5% level 
of significance using the Chi-squared test. We could not hope 
to recruit that number of patients, and thus it was not a main 
aim of the study to examine data related to recurrence rate or 
dislocation arthropathy.

Results
At surgery (Table 1)
Of the 66 shoulders, 58 had a Bankart lesion, 14 had a defect of 
the anterior glenoid (including bony Bankart lesions), 29 had 
minor glenoid wear, and 33 involved the dominant arm, with 
no differences between the two groups (Table 1). The median 
operation time was shorter in the P group, at 74 (45–105) min, 
than in the B group, at 105 (70–140) min (p < 0.001). External 
rotation at wound closure was statistically significantly differ-
ent between the two procedures, with less than neutral (–7°) 
for the P and 18° for B (p < 0.001).

2-year results (Tables 2 and 3)
All 66 patients were examined 2 years after surgery. The post-
operative muscle strength in external and internal rotation was 
not significantly different between the two groups, as mea-
sured by an Isobex; nor was there any significant difference in 
muscle strength between operated and unoperated shoulders.

58 of the 66 shoulders were considered excellent or good 
(with a Rowe score of > 70 units) at the 2-year follow-up. 
Subjectively, when questioned 59 patients stated that they had 
better or much better shoulder function postoperatively, and 
2 reported some decrease in function. The mean Rowe score 
was 90 in both groups. The mean improvement in Rowe score 

was similar in the two groups; nor was there any difference 
between the two groups at the 2 years follow-up regarding 
return to participation in sporting activities at the preopera-
tive level. 6 of the 14 patients with failures at 2-year had only  
experienced subluxations.

The range of motion differed only in external rotation of the 
shoulder with the arm in the neutral position, so that compared 
to preoperatively, the active external rotation at follow-up had 
decreased by 10 degrees in the P group and by 3 degrees in the 
B group (p = 0.025). In the P group, the mean external rotation 
was more restricted compared to preoperatively in the stable 
group (–14°) than in the unstable group (–1°) (p = 0.03). In the 
B group there was no significant difference in external rota-
tion between the patients with stable shoulders (–1°) and those 
with unstable shoulders (–6°). Slight pain during movement 
was commoner in the P group (p = 0.003), but no patients 
reported having severe or worse pain after surgery than they 
had before. At the 2-year follow-up, 2 patients in the P group 
and 3 patients in the B group had been reoperated—all 5 
because of recurrent dislocations.

10-year results
Of the 30 patients in the P group who returned the 10-year 

Table 1. Preoperative data and perioperative findings for the 2 
groups, median (range)

	 Putti-Platt	  Bankart	 p-value
	 (n = 33)	 (n = 33) 

Median age 	 29 (17–52) 	 26 (16–63) 	 0.8
Female / Male 	 11 / 22 	   6 / 27 	 0.2
Duration of instability, months 	 32 (4–300) 	 42 (7–144) 	 0.03
Dominant arm 	 14 patients 	 19 patients 	 0.2
Number dislocations 	 10 (1–100) 	   7 (1–50) 	 0.08
Number subluxations 	   8 (0–100) 	   7 (0–100) 	 0.2
Mean Rowe score preop. 	 57 units	 58 units	 0.5
  (95% CI)	 53–60	 55–62 
Glenoid defect / wear 	   7 / 15 	   7 / 14 	 0.6
Bankart lesion, length in mm 	 20 (0–35) 	 15 (0–35) 	 0.3
External rotation after 
  wound closure  	 –7° 	 18°	 < 0.001
  (95% CI)	 –1° to –13°  	 12° to 23° 

Table 2. Mean differences in outcome at the 2-year follow-up

	 Putti-Platt  	 Bankart  	 p-value
	 (n = 33) 	 (n = 33)	

Decrease in external rotation a –10°	 –3° 	 0.03 
  (95% CI) –15° to –6° 	 –7° to 1° 
Active external rotation  
  postoperatively 59°	 68°	 0.03
  (95% CI ) 54°–65° 	 62°–73° 
Painful movements  10 patients	   1 patient 	 0.003
Anterior apprehension  15 shoulders 	 10 shoulders 	 0.2
Rowe score postoperatively 90 units	 90 units	 0.9
  (95% CI)  86–95 	 85–94 
Improvement in Rowe score 33 units	 31 units	 0.8
  (95% CI)  27–38 	 27–38  
Rowe score > 70 points  30 patients	  28 patients	  0.7
  (good and excellent)  
Strength, abduction (kg)   9.6 	 10.7 	 0.3
  (95% CI)    8.3–11.0	   9.3–12.0 
Strength, internal rotation (kg) 11.5	 12.1	 0.6  
  (95% CI)    9.8–13.2 	 10.4–13.8 

a Mean decrease at 2 years compared to preoperative value.

Table 3. Breakdown of patients in terms of time to failure

Time to failure:	 0–2 years	 2–5 years	 5–10 years
	 (n = 14) 	 (n = 10)	 (n = 11) 

Bankart  8 	 8 	 3
Putti-Platt  6 	 2 	 8
Redislocations  9 	 4 	 6
Subluxations only  5	 6 	 5
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questionnaire, 15 had either had a redislocation or a sublux-
ation. Of the 32 patients in the B group who returned the ques-
tionnaire, 19 had had a redislocation or a subluxation. 1 patient 
in the P group who had had a reoperation because of recurrent 
instability had died, but had been assessed during re-opera-
tion, and 3 patients were contacted by telephone. There were 
no statistically significant differences in the outcome regard-
ing sex, glenoid status, or size of the Bankart lesion.

Of the 62 patients who completed the 10-year questionnaire, 
19 reported instability problems in the unoperated shoulder. 
Of the 34 patients who had suffered recurrent instability in the 
operated shoulder, there were 11 patients with problems in the 
other shoulder. Of the 28 who had remained stable in the oper-
ated shoulder 10 years after surgery, 8 reported problems with 
instability in the unoperated shoulder. 

At the 10-year follow-up there were 8 manifest redisloca-
tions in the P group and 11 in the B group. 16 patients in the P 
group and 19 patients in the B group had experienced subjec-
tive instability in the operated shoulder (Table 3). Of these 35 
patients, 14 had had stable and well-functioning shoulders for 
several years after the recurrence. 9 patients in the P group and 
12 in the B group had persistent instability problems or had 
been reoperated because of recurrences. 8 patients underwent 
reoperations on their shoulders, 4 in each group (1 of these 
reoperated patients had later died) (Table 4).

 The mean WOSI score was higher in stable shoulders 
(87%) than in unstable shoulders (77%) (p = 0.005). There 

were also differences between the groups in the domains of 
the WOSI score, especially in Sport and Emotion. The mean 
WOSI score was 83% in the B group and 80% in the P group 
(p = 0.4) (Table 5).

Discussion

In addition to dislocation or subluxation, there are several 
other symptoms that may affect the patient’s well-being after 
shoulder stabilization. At the 2-year follow-up, the P group 
had more shoulder pain and greater restriction in external rota-
tion than the B group. The decrease in external rotation after 
Putti-Platt repair was less in our series than has been reported 
in other studies (Kiss et al. 1998, Pap et al. 1998). This may 
be a function of the technical modification that we used. This 
modified procedure has been described by several surgeons 
(Brav 1955, Symenoides 1972, Leach et al. 1982); the lateral 
stump of subscapularis tendon is not sutured to the tighter 
labral structures at the glenoid margin but only overlapped and 
attached to the capsule, which means that the Bankart lesion 
is not repaired. The Putti-Platt procedure has been criticized 
because of a risk of reduced range of motion, and has not been 
recommended for young patients or for patients with high 
demands on shoulder function (Regan et al. 1989, Fredriksson 
and Tegner 1991). Several studies on the Putti-Platt technique 
have reported recurrence rates of 20% or higher (Hovelius et 
al. 1979, Varmarken and Jensen 1989, Fredriksson and Tegner 
1991, Konig et al. 1997). Pap et al. (1998) presented a 36% 
recurrence rate at 7-year follow-up. It is interesting to note 
that in a study by Kiss et al. (1998), the recurrence rate after 9 
years was only 9% but there was also a 24-degree reduction in 
external rotation and as many as one-third of the patients had 
problems with pain.

The Bankart repair has been considered a demanding pro-
cedure (Adams 1948, Norlin 1994, Karlsson et al. 1995), but 
there have been many reports of good results (Rowe et al. 
1978, Hovelius et al. 1979). Suture anchors have been devel-

Table 5. The WOSI score (%) (with individual domains) at the 10-
year follow-up. Values are mean (95% confidence intervals). There 
were no statistically significant differences

 	 Putti-Platt  	 Bankart 
	 (n = 30)	 (n = 32)

Physical	 83 (78–87)	 86 (82–90)
Sport	 78 (71–85)	 83 (76–90)
Lifestyle	 83 (76–89)	 83 (77–90)
Emotion	 69 (59–78)	 74 (65–83)
WOSI Total	 80 (75–86)	 83 (78–88)	  

Table 4. Mean WOSI score (%) and (95% confidence intervals) for the stable shoulders compared with separate groups of unstable shoul-
ders at the 10-year follow-up (n = 62)

	 Stable	 All unstable	 p-value	 Occasional a 	 p-value	 Recurrent b 	 p-value	 Reoperated c	 p-value
 	 (n = 28) 	 (n = 34)	 vs. stable	 (n = 14) 	 vs. stable	 (n = 13) 	 vs. stable	 (n = 7)  	 vs. stable
 	  		   		   		
Physical 88 (84–92)	 81 (78–85)		  83 (77–89)		  78 (72–85)	 0.01	 84 (76–93)	
Sport 89 (83–96) 	 73 (67–79)	 < 0.001	 80 (70–89)	 0.05	 72 (62–82)	 0.001	 62 (49–76)	 < 0.001
Lifestyle 88 (81–94)	 79 (73–85)		  83 (73–93)		  74 (63–84)	 0.03	 81 (67–95)
Emotion 80 (70–89)	 65 (56–74)	 0.03	 80 (67–92)		  46 (33–59)	 < 0.001	 71 (53–88)
WOSI Total 87 (82–92)	 77 (72–82)	 0.005	 82 (75–89)	  	 72 (64–79)	 0.001	 78 (68–88)		

a Occasional: recurrent on one or more occasions that were associated with subjective instability, but the patients considered their shoulders to 
   be stable and had no further problems for several years.
b Recurrent on several occasions: the patients considered their shoulder to be unstable.
c Reoperated: 8 patients, but 1 patient died before the 10-year follow-up.
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oped and this has made the method technically less demanding 
(Norlin 1994, Karlsson et al. 1995). Many surgeons combine 
a Bankart repair with a capsular shift to reduce the amount of 
capsular tissue and to restore the anatomy (Rowe et al. 1978, 
Protzman 1980, Rockwood 1990, Norlin 1994, Karlsson et al. 
1995).

The recurrence rates reported following a Bankart repair 
vary. Rowe et al. (1978) reported a recurrence rate of 3% 6 
years after surgery. Hovelius et al. (1979) presented a 7-year 
follow-up with only 2% recurrence. In both of these stud-
ies, the capsulolabral complex was fixed to the glenoid with 
sutures through drill holes. Tamai et al. (1999) performed 
Bankart repairs using either trans-osseous fixation or with 
suture anchors, and found a higher risk of redislocation when 
anchors were used. In a retrospective study comparing the 
Putti-Platt procedure to a classic Bankart suture, Varmarken 
and Jensen (1989) found a redislocation rate of 13% in the 
Bankart group at the 4-year follow-up as compared to 22% in 
the Putti-Platt group. Many recent reports have shown higher 
recurrence rates. After having used suture anchors for Bankart 
repair in open surgery, failure rates of 17% to 30% have 
been reported (Roberts et al. 1999, Magnusson et al. 2002, 
Berendes et al. 2007). Other authors have described redisloca-
tion rates of between 5% and 10% after open suture anchor 
repair (Norlin 1994, Karlsson et al. 1995). 

The high redislocation rate with both techniques in our 
study is not easily explained, but it may be related to factors 
other than the modifications of the procedures we chose. Our 
patients had a high number of recurrences before surgery, 
which could influence the outcome (Potzl et al. 2003)—as 
could the long time from the first dislocation until surgery. 
Other factors in common with some of the studies with a high 
recurrence rate are the long follow-up time and an extensive 
definition of recurrence (Magnusson et al. 2002, Berendes et 
al. 2007). The degree of shift in the B group and the duplica-
tion of the capsule in the P group, measured during surgery 
as the restriction in external rotation directly after closure of 
the wound, was judged to be adequate and substantial. The 
postoperative rehabilitation program was not especially unre-
stricted, and it seems unlikely that the high rate of recurrence 
could be due to this. 

One possible contribution to the high recurrence rate may 
be that we found a rather high percentage of bilateral shoul-
der instability at the 10-year follow-up. A high frequency of 
bilateral instability has also been reported in other studies 
(O’Driscoll and Evans 1991, Kiss et al. 1998). However, the 
high rate in our study is remarkable since we had excluded all 
patients (23% of all primary stabilizations) with atraumatic 
instability and excessive joint laxity.

The WOSI quality-of-life score (Kirkley et al. 1998) has a 
high degree of validity, reliability, and responsiveness to con-
ditions of instability relative to several other scores. The total 
WOSI score in patients with unstable shoulders was lower than 
in those with stable shoulders. It is particularly in the domain 

of emotional well-being that the score is lower in patients 
with persistent recurrent instability than in those with a stable 
shoulder (Table 4). The WOSI score was also lower for those 
with unstable shoulders than for those who were reoperated 
for recurrent instability. It is not difficult to understand that the 
WOSI score, which has been designed to address symptoms 
in instability patients, gives lower ratings for patients with 
recurrent instability after surgery. It is more interesting that 
the mean WOSI score in our group with stable shoulders was 
far from high, and that the patient was to some extent aware 
of the impairment in quality of life, which is in agreement 
with other studies (Bottoni et al. 2006, Sachs et al. 2007). One 
possible explanation may be that the surgical stabilization of 
an unstable shoulder does not prevent the development of dis-
location arthropathy in the long term, as described by Pelet et 
al. (2006) and by Hovelius et al. (2006).

One weakness of our study was that it did not include radio-
graphs at the 10-year follow-up. The strengths of our study 
were that it was randomized between two frequently used 
methods in a selected and well-defined patient group with 
traumatic anterior recurrent dislocations of the shoulder, that 
the outcome was measured by a self-evaluation score, that the 
subluxations were included as recurrences of instability, and 
that we had a high follow up-rate over 10 years. We believe 
that evaluation of shoulder stabilization surgery requires long-
term follow-up and measurement of outcome regarding qual-
ity of life, and not only a description of recurrence rates.

In summary, we found only minor differences between 
the modified Putti-Platt and the Bankart repair with suture 
anchors. Some stable shoulders still had impaired function. 
The range of motion in external rotation was more restricted 
in the Putti-Platt group. 
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drafted the manuscript.
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