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Abstract
This prospective clinical study evaluates the 5-10 year results of the BiPolar shoulder
Arthroplasty in patients with end-stage Rotator Cutt Arthropathy. The study group
consisted of 48 patients (59 shoulders). Average age was 72 years and average FU time
was 73 months.
Results showed that the average UCLA score went from 7.9 Pre-op to 23.3 Post-op.
Final Constant score averaged 52% (unadjusted). Pain relief using the VAS was 1.2
(were 0 = no pain, 15 = excruciating pain). ROM improved by an average of 20 °. There
were 2 reoperations because of periprosthetic fractures.
Despite rather poor functional results, these patients were satisfied with their pain relief

and the functional gains accompanying pain relief would be an added benefit.



Introduction

Management of the cuff deficient shoulder with end-stage arthropathy is a complex and
challenging problem for the orthopaedic surgeon. Approximate 5% of patients with
irreparable or failed RC repairs will develop arthropathy and hemi arthroplasty has
become the procedure of choice.'

BiPolar shoulder arthroplasty was first developed by Swanson et al, in 1975, for complex
primary cases and a salvage procedure for the arthritic shoulder with a massive Rotator
Cuff tear.!!"!?

The Bi-Angular BiPolar shoulder (Biomet, Warsaw, IN) system was developed in 1990
and has been used as an alternative for painful conditions of the shoulder including end-

stage RC arthropathy providing pain relief and function with a low complication rate. 1343

Materials and Methods

Between April 1991 and March 1997, 59 BiPolar shoulder arthroplasties were performed
on 48 patients with end-stage RC arthropathy. Average age was 73.4. By the time of
review 10 patients (11 shoulders) were deceased. One patient was lost to FU (from
Vietnam) and two patients (2 shoulders) were unassessable because of Alzheimer’s
disease.

We used clinical examination, Visual analogue pain scale, UCLA and Constant Scores

and Radiological studies to assess our patients.



Results

From the original 48 patients (59 shoulders) there were 38 patients (4 [shoulders)
available for review.

Preoperative UCLA score was 7.9, with preoperative pain (VAS) and function scores
measuring 13.1 and 1.7 respectively. Preoperative Active Forward Flexion averaged 30-
45°. Postoperatively, UCLA score increased to 23.5, Pain and Function scores were 6.8
and 5.6 respectively. Active Forward Flexion improved significantly to an average of 65°.
The mean active external rotation improved to 44° with the arm at the side compared to
the 36° reported by Cofield. Patients were satisfied with the pain relief provided despite
the rather poor results in function and responded that they would undergo the surgery
again. Constant scores averaged 52% (unadjusted). Excellent pain relief was achieved
with an average score of 1.2 (VAS). Only 13 x-rays were available for final review. No
cases of humeral component loosening were noted. Superior positioning of the prosthesis
was noted in all x-rays, representing the cuff deficient shoulder and there was no medial
notching on the proximal humerus due to the offset built into the prosthesis. Two cases
of mild heterotopic ossification were seen and head-shell motion was preserved in >60%
of patients.

There were 8 postoperative complications. Two early complications included an
acromial fracture and an ulnar nerve neuropraxia. both of them resolved tavorably. There
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were six late complications: two periprosthetic fractures requiring lon
surgeries (at 24 and 48 months post-index procedure) and tour proximal-anterior

subluxations. none of which required further surgery.



Discussion

This prospective study documents the mid-term results of the BiPolar shoulder
arthroplasty with a minimum follow up of 5 years in patients with end-stage Rotator Cuff
Arthropathy.

This study is different from the previously publicized literature ,but there are some
features in its design that allow some conclusions and opinions to be made: 1)Single
Operating surgeon, 2)Consistent operating team, 3)Single institution, 4)Unchanged
prosthetic design, 5)Single surgical technique, 6)Single investigator, 7)Prospective
follow up of patients, 8)Large number and longer follow up of patients, 9)Low
percentage of patients lost to follow up.

It is not unreasonable to suggest at this stage that humeral head replacement alone is a

24.2 . . .
2.3.24-28 given the issues of glenoid bone

preferable option to glenoid resurfacing,
stock deficiency. the unopposed shear forces of the deltoid and the reduction of the
glenohumeral joint compression forces secondary to cuff deficiency, all contributing to
potential glenoid component failure or lack of necessity.’ 1946 There are papers that differ
from this opinion;***° however, the issue for our purposes becomes one of
hemiarthroplasty versus BiPolar arthroplasty. The theories behind the BiPolar with the
issues of increased lateral offset. improved lever arm for deltoid function, the birotational
nature of the head for the purpose of stability and distribution of joint forces are

theoretically sound and should translate into improved clinical results."'*"*!* What we

have found is that the durable clinical findings of pain reliet and patient satisfaction,



combined with survival longevity of the implant are consistent and compare favorably
with hemiarthroplasty.

With the alternative options of joint debridment, Arthrodesis, resection arthroplasty,
hemiarthroplasty or total shoulder replacement with increased constraint.’ 622.23.32.33
combined with the potential complexities of glenoid component loosening, the

BiPolar arthroplasty is a viable option providing relief of pain, high patient satisfaction

and a 93% probability of survival of the implant at 10 years in those selected patients,

with painful end-stage glenohumeral rotator cuff arthropathy.

16



10.

11

References

Worland RL, Jessup DE, Arredondo J, Warburton KJ. BiPolar shoulder
arthroplasty for rotator cuff arthropathy. J Shoulder Elbow Surg 1997; 6:512-515.

Neer CS II, Craig EV, Fukuda H. Cuff tear arthropathy. J Bone Joint Surg (Am)
1983; 65:1232-1244.

Arntz CT, Matsen FA, Jackins S. Surgical management of complex irreparable
rotator cuff deficiency. J Arthroplasty 1991; 6(4):363-70.

Hawkins RJ, Bell RH, Jallay B. Total shoulder arthroplasty: Clin Orthop 1989;
242:188-94.

Franklin JL, Barrett WP, Jackins SF, Matsen FA. Glenoid loosening in total
shoulder arthroplasty. J Arthroplasty 1988; 3:39-46.

Pollock RG, Deliz ED, Mcllveen SJ, Flatow EL, Bigliani LU. Prosthetic
replacement in rotator cuff-deficient shoulders. J Shoulder Elbow Surg 1992;
4:173-86.

Barrett WP, Franklin JL, Jackins SF et al. Total shoulder arthroplasty. J Bone
Joint Surg 1987; 69:865-872.

Boyd AD, Aliabadi P, Thornhill TS. Postoperative proximal migration in total
shoulder arthroplasty. Incidence and significance. J Arthroplasty 1991; 6:31-37.

Fenlin JM, Frieman BG, Allardyce TJ. Hemiarthroplasty in rotator cuff
arthropathy. J Shoulder Elbow Surg 1995; 4:562.

Franklin JL, Barrett WP, Jackins SF, Matsen FA. Glenoid loosening in total
shoulder arthroplasty. Association with rotator cuff deficiency. J Arthroplasty
1988; 3:39-46.

Swanson AB, De Groot Swanson G, Maupin BK, Wei JN, Khalil MA. Bipolar
implant shoulder arthroplasty. Orthopaedics 1986; 9: 343-52.

Swanson AB, De Groot Swanson G, Sattel AB, Cendo RD, Hynes D, Jar-ning
W. Bipolar shoulder implant arthroplasty: long term results. Clin Orthop 1989:
249:227-47.

Worland RL, Arrendo J. Bipolar shoulder prosthests for painful conditions of
the shoulder. J Arthroplasty 1998; 13: 631-7.

17



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Arredondo J, Worland RL. Bipolar shoulder arthroplasty in patients with
osteoarthritis: short-term clinical results and evaluation of birotational head
motion. J Shoulder Elbow Surgery 1999; 8:425-9.

Worland RL. Operative technique and discussion of bipolar shoulder
arthroplasty. Personal Communication; March, 2000.

Constant, CR. “Assessment of shoulder function” in shoulder surgery.
Stephen Copeland. W.B. Saunders Pty Ltd.1997.

Constant C.R. & Murley A.H.G. A clinical method of functional assessment
of the shoulder. Clin Orthop. Rel Res. 214:160-164.1987.

Ellman H. Hanker G. and Bayer M. Repair of the rotator cuff: End result study
of factors influencing reconstruction. J Bone Joint Surg 68A:1136-1144, 1986.

Kjaersgaard-Anderson P, Frich LK, Sojbjerg J, Sneppen O. Heterotopic
bone formation following total shoulder arthroplasty. J Arthroplasty 1989; 4:99.

Kaplan EL, Meier P, Nonparametric estimation from incomplete observation. J
Am Statist Assn 1958; 53:457-481.

Neer CS, Watson KC, Stanton FJ. Recent experience in total shoulder
replacement. J Bone Joint Surg 1982; 64A:319-337.

Sanchez-Sotelo J, Cofield RH, Roland CM: Shoulder hemiarthroplasty for
glenohumeral arthritis associated with severe rotator cuff arthropathy. J Bone
Joint Surg 2001; 83A:1814-1822.

Kellerher IM, Cofield RH, Becker DA et al. Fluoroscopically positioned
radiographs of total shoulder arthroplasty. J Shoulder Elbow Surg 1992; 1:306-11.

Connor PM, Bigliani LU. Prosthetic replacement for osteoarthritis:
hemiarthroplasty versus total shoulder arthroplasty. Sem Arthroplasty 1997;
8(4):268-277.

Arntz CT, Jackins S, Matsen FA. Prosthetic replacement of the shoulder for the
treatment of defects in the rotator cuff and the surface of the glenohumeral joint.
J Bone Joint Surg (AM) 1993; 75:485-491

Field LD, Zubinski SJ, Dines DM et al. Hemiarthroplasty of the shoulder for
rotator cuff arthropathy. J Shoulder Elbow Surg 1995; 4:562.



27.

28.

29.

30.

31.

32.

33.

Kelly IG. Unconstrained shoulder arthroplasty in rheumatoid arthritis. Clin
Orthop 1994; 307:94-102.

Williams GR, Rockwood CA. Hemiarthroplasty in rotator cuff-deficient
shoulders. J Shoulder Elbow Surg 1996; 5(5):362-367.

Lohr JF, Cofield RH, Uhtoff HK. Glenoid component loosening in cuff tear
arthropathy. J Bone Joint Surg 1991; 73B (Supplement 11):106.

Brownlee RC, Cofield RH. Shoulder replacement in cuff tear arthropathy.
Orthop Trans 1986; 10:230.

Smith KL, Matsen FA. Total shoulder arthroplasty versus hemiarthroplasty.
Current trends. Ortho Clin North Am 1998; 29(3):491-506.

Gartsman GM. Arthroscopic acromioplasty of lesions of the rotator cuff. J
Bone Joint Surg (Am) 1990; 72A:169-180.

Rockwood CA Jr, Williams GR Jr, Burkhead WZ. Debridement of irreparable
degenerative lesions of the rotator cuff. Orthop Trans 1992-1993;16:740.

19



