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ABSTRACT
Objective: To present the surgical technique for the He-
miCAP-Arthrosurface® system and evaluate our results 
from this technique for treating primary and/or secondary 
shoulder osteoarthrosis. Method: Between June 2007 and 
June 2009, 10 shoulders of 10 patients (nine with prima-
ry osteoarthrosis and one with avascular necrosis of the 
humeral head) underwent surface arthroplasty using the 
HemiCAP-Arthrosurface® system to correct the problem. 
The follow-up time ranged from six to 29 months (mean 
of 17 months). The patients’ ages ranged from 62 to 73 
years (mean of 67.5 years). Six patients were female and 
four patients were male. The patients were followed up 

weekly for the first month after the surgical procedure 
and every three months thereafter. The clinic evaluation 
was done using the criteria of the University of California 
at Los Angeles (UCLA) and a visual analogue pain scale. 
Results: All the patients said that they were satisfied with 
the results from the surgical treatment, with a mean UCLA 
score of 30 points and a mean analogue pain score of two 
points. Conclusion: The HemiCAP-Arthrosurface® system 
for shoulder surgery for a specific group of patients is a 
technique that preserves the bone stock with good func-
tional and antalgic results.
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INTRODUCTION

Shoulder arthroplasty was first presented by Neer 
for treating proximal fractures of the humerus(1). Ho-
wever, the most frequent indication for shoulder ar-
throplasty in non-traumatic cases is osteoarthrosis(2-5). 
Degenerative abnormalities of the shoulder are asso-
ciated with incapacitating pain and decreased range 
of motion. Thus, the aims in treating this condition in-
clude diminishing the pain and improving function(6). 

The design of Neer’s prosthesis was very similar 
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to what is widely used for hip arthroplasty. However, 
it was seen that using a humeral nail/component was 
unnecessary if the tuberosities were intact(7).

Considering this idea, some authors sought to 
develop a type of arthroplasty using resurfacing for 
treating degenerative pathological conditions of the 
shoulder(8-10). The design of this type of prosthesis is 
based on the principle of minimum bone resection. 
This theoretically has the advantage of preserving 
the bone stock by reconstructing the normal joint 
geometry(11,12).
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Patient 
number Sex

Preoperative 
analogue 

scale

UCLA
(preoperative) 

Postoperative 
follow-up 
(months)

1 Female 9 7 29
2 Female 10 8 27
3 Male 8 12 24
4 Male 10 6 22
5 Female 10 7 17
6 Female 10 5 15
7 Male 8 12 7
8 Female 10 8 20
9 Male 8 8 17

10 Female 10 7 6

Table  1 – Data on patients.

Source: DOT-CATO 
UCLA = University of California at Los Angeles – method for assessing postoperative results.

vein and conjoined tendon away laterally and me-
dially, respectively, we made a longitudinal incision in 
the upper two-thirds of the tendon of the subscapular 
muscle and the anterior joint capsule.

After making a dislocation maneuver on the hu-
meral head, we identified the proximal degenerative 
disease of the humerus (Figure 1). Then, after resecting 
all the osteophytes surrounding the humeral head, we 
started the resurface procedure using the HemiCAP-
-Arthrosurface® system.

The normal axis of the joint surface was located 
and the defect in the humeral head was centralized by 
means of a Kirschner metal wire, using a specific gui-
de. Then, a hole was drilled in the proximal humerus 
using a cannulated bit (Figure 2).

The metal wire was kept in the origin position and 
a threaded pin was inserted. This would then receive 
the implant, which was previously measured using a 
specific measuring device. Next, a circumferential rasp 
was coupled, which would prepare the bed for the final 
implant (Figures 3 and 4).

We then checked the specific number of the implant 
by means of a test piece, and after this, we inserted the 
final prosthesis (Figures 5 and 6).

Finally, the surgical wound was closed in layers 
after emplacing a suction drain (3.2), followed by a 
compressive dressing. A control X-ray image was pro-
duced (Figure 7). The repair on the subscapular tendon, 
which was a fundamental structure for the quality of 
the clinical results, was done using transosseous su-
tures in the lesser tuberosity. It should be emphasized 
that balancing the soft tissues in order to restore phy-
siological movement was of fundamental importance 
for the final result from the surgical procedure.
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The aim of the present study was to present our ex-
perience from treating patients with mild to moderate 
stages of primary and/or secondary osteoarthrosis of 
the shoulder by means of the HemiCAP-Arthrosur-
face® system. This method restores the congruence 
of the humeral head, preserves the remaining heal-
thy joint surface and preserves the bone stock of the
proximal humerus.

METHODS

Between June 2007 and June 2009, ten shoulders 
from ten patients were treated surgically using the He-
miCAP-Arthrosurface® system: nine patients because 
of osteoarthrosis and one patient because of avascular 
necrosis of the humeral head. The procedures were 
performed by the Shoulder and Elbow Group of the 
CATO Traumatological and Orthopedic Accident Vic-
tim Clinic and were evaluated after approval from the 
institution’s ethics committee.

The length of follow-up ranged from six to 29 mon-
ths, with a mean of 17 months. The patients’ mean age 
was 67.5 years, with a range from 62 to 73 years. Six 
patients were female and four were male (Table 1).

The patients were sent for physiotherapy procedu-
res and were released for activities of daily living as 
soon as possible, according to their pain threshold. 
The importance of early mobility was emphasized, 
while respecting the reinsertion of the subscapular 
tendon with limitation on external rotation to the neu-
tral position during the first four weeks. The patients 
were followed up every week for the first month, 
every month for the first three months and every three 
months after the fourth postoperative month.

The method chosen for clinically assessing the pa-
tients during the postoperative period was based on 
the UCLA criteria (University of California at Los 
Angeles)(13), and on an analogue pain scale and a 
questionnaire on patients’ degree of satisfaction after 
the operation (Table 1).

Surgical technique

The surgery was performed in all cases with the 
patient in a “deckchair” position, under general anes-
thesia and plexus block.

We started the procedure through a deltopectoral 
access, opened in layers. After moving the cephalic 
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Figure 1 – Degenerative pathological condition in the proximal 
humerus seen after dislocation maneuver.

Figure 2 – Humeral head drilled after specific guidance.

Figure 3 – Preparation of the humeral head using a specific cir-
cumferential rasp.

Figure 4 – Humeral head prepared with a threaded pin for the 
final implant.

Figure 5 – Test piece for the final implant. Figure 6 – Final implant of arthrosurface in position.
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RESULTS

With regard to the surgical findings, in order to 
effectively cover the lesions of the humeral head, 80% 
of the implants used in this study had a diameter of 35 
mm and 20% had a diameter of 30 mm. There were 
none with 25 or 40 mm.

The postoperative radiographs after the revision 
showed solid fixation of the components without any 
sign of radiolucency or evidence of implant migration.

The mean postoperative follow-up was 17 months, 
with a range from six to 29 months (Table 1).

Using the assessment method of the UCLA scale 
(13), we observed good and excellent results in eight 
patients (80%) and fair results in two patients(20%), 
with mean scores of 30 and 25 points, respectively. 
However, the patients’ degree of satisfaction was seen 
to be even better: a single patient presented only a 
moderate degree of satisfaction and four points on 
the analogue pain scale (Table 2).

DISCUSSION

Most present-day implants used in treating osteoar-
throsis of the shoulder promote good results in terms 
of pain relief. However, regarding the range of mo-
tion, the results may be disappointing(14,15). Through 
application of the HemiCAP-Arthrosurface® system, 
this disappointment was not seen in our study.

Warner et al(16) showed that the glenoid was com-

Figure 7 – Control X-ray image showing implant covering the 
entire compromised area of the humeral head.

Patient 
number

Cause/Origin
UCLA

(postoperative)

Postoperative 
analogue 

scale

Degree of 
satisfaction

1 Osteoarthrosis 25 2 High

2 Osteoarthrosis 28 1 High

3 Osteoarthrosis 31 1 High

4 Osteoarthrosis 31 0 High

5 Osteoarthrosis 25 4 Moderate

6 Osteoarthrosis 30 2 High

7 Osteoarthrosis 29 1 High

8 Osteoarthrosis 28 2 High

9 Osteoarthrosis 31 0 High

10
Avascular 
necrosis

32 0 High

promised in all the patients who underwent conven-
tional hemiarthroplasty with a mean follow-up of 43 
months. In our postoperative follow-up, we did not 
observe any deleterious involvement of the glenoid.

Buchler e Farron(17) described the importance of 
anatomical reconstruction to restore physiological 
movement and the original muscle strength, and to 
limit the eccentric loading on the glenoid. 

Many studies have described the complexity and 
variability of the geometry of the humeral head(18,19).

The advantages of the HemiCAP-Arthrosurface® 
system over conventional arthroplasty on the shoulder 
are based on preservation of the bone stock of the hu-
meral head and joint cartilage. Furthermore, the joint 
biomechanics are maintained, including joint height, 
angular inclination, soft-tissue tension and joint ver-
sion. Complications relating to the humeral diaphysis 
and tuberosities are avoided with this type of sys-
tem, given that these areas are not damaged during 
the procedures of this surgical technique. Burgess et 
al(20) were very clear in affirming that, in comparison 
with conventional arthroplasty of the shoulder, surfa-
ce arthroplasty presents a series of advantages: a) no
osteotomy is performed; b) the bone resection needed 
is minimal; c) the duration of the operation is reduced; 
d) there is low incidence of periprosthetic fractures; 
e) conversion of the operation into total arthroplasty, 
if necessary, is easily done.

For most of the patients in this study (90%), the 
HemiCAP-Arthrosurface® system was indicated for 

Table  2 – Data on patients.

Source: DOT-CATO; 
UCLA = University of California at Los Angeles – method for assessing postoperative 
results.
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patients with a mild to moderate degree of primary 
osteoarthrosis of the shoulder. However, this system 
can also be used for treating avascular necrosis of the 
humeral head(21).

CONCLUSION
Treatment of degenerative pathological conditions 

of the shoulder by means of the HemiCAP-Arthrosur-
face® system was shown to be a less aggressive surgi-
cal technique, with preservation of the bone stock. It 
was efficient in promoting pain relief, with correction 

of the lesion/deformity and recovery of the range of 
motion over a short space of time. With this techni-
que, conversion to total arthroplasty of the shoulder 
is possible, with the major advantage that the bone 
stock is preserved.

This is a procedure with lower morbidity. It easy 
to apply after the technique has been mastered.

As seen, we observed very good postoperative 
results among our patients. However, longer-term 
follow-up and a greater number of patients are cer-
tainly necessary in order to corroborate our findings.
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