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Abstract

Background Parkinson’s disease is a relatively common

problem in geriatric patients with an annual incidence rate

of 20.5 per 100,000. These patients are at increased risk

for falls and resultant fractures. Several reports suggest

total shoulder arthroplasty in patients with fractures has a

relatively high rate of complications. Whether hemiar-

throplasty reduces the rate of complications or improves

pain or function is not known.

Questions/purposes We therefore determined the ROM,

pain, complications, and rate of failure of hemiarthroplasty

for management of proximal humerus fractures in patients

with Parkinson’s disease.

Patients and Methods We retrospectively reviewed all

eight hemiarthroplasties in patients with Parkinson’s dis-

ease for fracture of the proximal humerus between 1978

and 2005. Seven patients (seven shoulders) had a minimum

of 2 years followup (mean, 9.9 years; range, 2–16 years).

Results Postoperatively, the mean active abduction was

97�, mean external rotation was 38�, and internal rotation

was a mean of being able to reach the level of the sacrum.

The mean postoperative pain score was 2.5 points (on a

scale of 1–5). There was a greater tuberosity nonunion in

one patient and a superior malunion of the greater tuber-

osity in three patients. No patient had revision surgery.

Conclusions The benefit of hemiarthroplasty for proximal

humerus fractures in patients with Parkinson’s disease was

marginal with three shoulders in seven patients having

moderate to severe persistent pain and limited function

postoperatively.

Level of Evidence Level IV, therapeutic study. See

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Parkinson’s disease is a relatively common problem in

geriatric patients, with an annual incidence of 20.5 per

100,000 [19]. These patients have an increased risk of

falls [8, 10, 27, 29, 30]. Numerous authors have noted a

difference in bone mineral density in this patient popu-

lation, contributing to an increased risk for fracture [7, 12,

27, 30].

Two surgical options for treating fractures include total

shoulder arthroplasty (TSA) and hemiarthroplasty. The

literature contains only two reports regarding shoulder

surgery in these patients [13, 14]. In a report of 15 patients

with Parkinson’s disease who underwent TSA, Koch et al.

[13] reported TSA was successful in this population for

relieving pain, but the functional results were poor. Kryzak
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et al. [14] recently reported the results of 49 TSAs for

osteoarthritis in patients with Parkinson’s disease. Most

patients had improvement in pain, external rotation, and

abduction. However, there was a 19% rate of early post-

operative instability with eight of 43 shoulders having

revision surgery.

An alternative approach is hemiarthroplasty. However,

it is unknown whether hemiarthroplasty relieves pain or

improves function or is associated with a lower dislocation

rate.

Therefore, we determined the ROM, pain, complica-

tions, and rate of failure of hemiarthroplasty for treating

proximal humerus fractures in patients with Parkinson’s

disease.

Patients and Methods

We reviewed the records of all eight patients with Par-

kinson’s disease who underwent hemiarthroplasty for

treatment of a proximal humerus fracture between 1978

and 2005. Patients were identified with the assistance of a

computerized database containing the files of all patients

who have had surgery at our institution. Seven patients

(seven shoulders) with a minimum 2 years followup

(mean, 9.9 years; range, 2–16 years) were included in the

study. Two hemiarthroplasties were in women and five

were in men. Five hemiarthroplasties were on the left and

two were on the right. The mean age of the patients

included in the study was 72 years (range, 60–84 years) at

the time of surgery. No patients were specifically recalled

for this study.

The severity of the patients’ Parkinson’s disease was

quantified using the Hoehn and Yahr score [11] as deter-

mined from the neurology record. The Hoehn and Yahr

system classifies the severity of Parkinson’s disease in five

stages: Stage I, unilateral involvement; Stage II, bilateral

involvement, without balance impairment; Stage III,

balance impaired, mild to moderate functional disability;

Stage IV, severely disabled, barely able to stand and walk

unaided; and Stage V, confined to wheelchair. Six patients

were classified as having Stage III Parkinson’s disease and

one was classified as having Stage II disease (Table 1). All

patients elected operative treatment after a detailed con-

versation of the risks, benefits, and alternatives to surgery

with the patient and/or their family members.

A standard deltopectoral approach was used in all

patients. Heavy nonabsorbable suture was used for tuber-

osity fixation in all patients. All shoulders underwent soft

tissue balancing using a combination of soft tissue tech-

niques in conjunction with alteration of humeral head size

to ensure smooth and stable motion with approximately

50% translation of the humeral head anteriorly and poste-

riorly with the arm in neutral position, full overhead

elevation, and lateral rotation to at least 70� with the arm at

90� abduction. There were six Neer humeral components

(Kirschner Medical Corp, Fairlawn, NJ) and one Cofield

humeral component (Smith and Nephew, Memphis, TN).

One of the humeral components was press fit and six were

cemented.

Postoperatively, all patients wore a sling and passive

ROM exercises were initiated under the supervision of a

physical therapist and continued for 4 to 6 weeks. Subse-

quently, patients were advanced, again under the

supervision of a physical therapist, to active-assisted ROM

and gentle stretching by 12 weeks.

Patients typically were seen postoperatively in clinic at

2 weeks, 6 weeks, 3 months, 1 year, 2 years, and 5 years.

After 5 years postoperatively, the patients returned every

5 years for repeat examination. We clinically assessed all

patients having shoulder surgery using a standard shoulder

analysis form [22]. The data were collected and recorded

by the attending physician in the clinic at the most recent

followup. Shoulder pain was graded as absent (1 point),

slight (2 points), present after unusual activity (3 points),

moderate (4 points), or severe (5 points). Active abduction

Table 1. Patient demographics and Neer result rating

Patient Parkinson’s

stage

Fracture

type

Postoperative

pain*

Postoperative

abduction (�)

Postoperative

external rotation (�)

Postoperative

internal rotation

Subluxation Result rating

1 II 4 part 4 110 30 Abdomen Superior moderate Unsatisfactory

2 III Head splitting 1 115 20 L5 Posterior mild Satisfactory

3 III Head splitting 4 60 60 L5 Normal Unsatisfactory

4 III 4 part 2 90 30 Abdomen Normal Satisfactory

5 III 4 part 5 30 5 Lateral ilium Superior moderate Unsatisfactory

6 III 4 part 1 175 60 T6 Anterior mild Excellent

7 III 3 part 2 150 90 Lateral ilium Normal Excellent

* Shoulder pain was graded as absent (1 point), slight (2 points), present after unusual activity (3 points), moderate (4 points), or severe (5

points).
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and external rotation were recorded in degrees. Internal

rotation was graded according to the posterior spinal region

the thumb could reach.

The preoperative, initial postoperative, and most recent

radiographs were reviewed by the authors (TJK, JWS,

RHC) and consensus was obtained. Three shoulder radio-

graphs were taken: a 40� posterior oblique radiograph with

external rotation of the humerus, a 40� posterior oblique

radiograph with internal rotation of the humerus, and an

axillary radiograph. Preoperative radiographs, initial post-

operative radiographs, and the most recent radiographs

were available for all seven shoulders. The preoperative

radiographs showed four shoulders with four-part fractures,

two shoulders with head-splitting fractures, and one

shoulder with a three-part fracture. The postoperative

radiographs were reviewed to determine the presence of

glenohumeral subluxation, humeral periprosthetic radiolu-

cency, glenoid erosion, and healing of the tuberosities.

Humeral periprosthetic radiolucency was defined as Grade

0 if there was no radiolucent line, Grade 1 if the line was

1 mm wide or less and incomplete, Grade 2 if the line was

1 mm wide and complete, Grade 3 if the line was 1.5 mm

wide and incomplete, Grade 4 if the line was 1.5 mm wide

and complete, Grade 5 if the line was 2 mm wide and

incomplete, and Grade 6 if the line was 2 mm wide and

complete [1, 15, 16, 20, 21, 23–26]. Glenohumeral sub-

luxation was evaluated for the direction and amount of

translation of the center of the prosthetic head relative to

the center of the glenoid and was recorded as none, mild

(\ 25% translation), moderate (25% to 50% translation), or

severe ([ 50% translation).

Results

At the most recent followup, active abduction was a mean

of 97�, external rotation was a mean of 38�, and internal

rotation was a mean of being able to reach the level of the

sacrum (Table 1). The mean postoperative pain score was

2.5 (on a scale of 1–5). None of the shoulders underwent

revision arthroplasty.

Of the seven shoulders, four had glenohumeral sublux-

ation observed on the most recent radiographs. Two had

moderate superior subluxation, one had mild posterior

subluxation, and one had mild anterior subluxation. Grade

1 humeral periprosthetic radiolucency was present in one

shoulder and one had anterior glenoid erosion.

There was a greater tuberosity nonunion in one patient

and a superior malunion of the greater tuberosity in three

patients (Fig. 1).

Fig. 1A–D (A) AP and (B) lat-

eral radiographs of a 74-year-old

woman with Parkinson’s disease

show a proximal humerus fracture

sustained during a fall. She under-

went a cemented hemiarthro-

plasty of the shoulder. (C) AP

and (D) lateral radiographs taken

11 years after surgery show a

nonunion of the greater

tuberosity.
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Discussion

Although Parkinson’s disease is a relatively common

problem in geriatric patients with an annual incidence of

20.5 per 100,000 [19], the literature contains only a

couple reports regarding shoulder surgery in these

patients. We determined the ROM, pain, complications,

and rates of failure of hemiarthroplasty for manage-

ment of proximal humerus fractures in patients with

Parkinson’s disease.

Our study however, does have some limitations. This is

a retrospective review of seven patients with Parkinson’s

disease who were treated with shoulder hemiarthroplasty

for proximal humerus fractures. Owing to the small subset

of patients and the retrospective nature of this study, there

is not sufficient power to draw any conclusions regarding

hemiarthroplasty for proximal humerus fractures in

patients with Parkinson’s disease compared with those

without fractures. Another limitation of this report is the

lack of comparison of alternative methods of treatment for

these patients.

Despite these limitations, our data suggest that some

patients with Parkinson’s disease undergoing humeral head

replacement for treatment of a proximal humerus fracture

may have an improvement in pain and motion. Four of the

seven shoulders however, showed evidence of subluxation

on the most recent radiographs. Additionally, there was

a greater tuberosity malunion in three patients and a

nonunion in one.

The majority of the literature regarding arthroplasty for

patients with Parkinson’s disease relates to the lower

extremity where other authors also have noted substantial

pain relief but poor functional results [5, 28]. In a review

of 16 TSAs in 15 patients, Koch et al. [13] noted an

overall improvement in pain, but functional results were

poor. Kryzak et al. [14] recently reported results of TSA

for osteoarthritis in 36 patients (49 shoulders) with Par-

kinson’s disease. In that study, patients experienced

improvement in pain, external rotation, and abduction

[14]. However, there was an increased rate of early

postoperative instability with eight of 43 shoulders (19%)

having revision surgery.

Poor functional results have been attributed to multiple

reasons including increased muscle tone, severity of tremor,

and an increased mortality rate of 1.6 to 3 times that of the

general population [13]. Some authors also have noted a

difference in bone mineral density in this patient popula-

tion contributing to an increased risk of fracture [7, 12, 27,

30]. This decreased bone mineral density also can

adversely impact bone healing in patients with Parkinson’s,

further contributing to poor functional results, as it has

been well established that anatomic bony union of the

greater and lesser tuberosities to the shaft is essential for

satisfactory shoulder function [2, 3, 9].

There are a few reports regarding elective joint

arthroplasty of the lower extremity in patients with Par-

kinson’s disease showing substantial complication rates

ranging from 26% to 100% [5, 18, 28]. In our seven

patients with a mean followup of 9.9 years, no patient had

revision surgery; however, four patients did have gleno-

humeral subluxation, the clinical importance of which is

unclear. However, the ROM, pain, complications, and rate

of failure of TSA for treatment of proximal humerus

fractures are inferior when compared with TSA for treat-

ment of osteoarthritis [1, 4, 6, 17].

Overall, we judged the results marginal with three of the

seven patients having moderate to severe persistent pain and

limited function postoperatively. Management of the patient

with Parkinson’s disease requires a coordinated effort with

the patient’s neurologist to maximize medical management

of the disease. Additionally, these patients require adequate

social support to try to ensure proper compliance with

postoperative rehabilitation and restrictions, and institution

of measures to help prevent additional falls.
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