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Introduction

Glenohumeral chondrolysis is a devastating condition characterized by rapid dissolution of the articular cartilage

surfaces of the glenoid and the humeral head. Patients typically present with a painful stiff joint, and radiographs

demonstrate joint space narrowing and subchondral cystic changes. Because most cases of glenohumeral

chondrolysis have occurred following arthroscopic shoulder surgery, the term “post-arthroscopic glenohumeral

chondrolysis” (PAGCL) has been used to describe this condition. Several causative factors have been

implicated, including suture anchors that are prominent or that become loose1, excessive intra-articular use of

thermal heat2-4, and intra-articular pain pump (IAPP) catheters delivering local anesthetics5-10. Most of the

patients described developed glenohumeral chondrolysis following arthroscopic stabilization procedures in which

one or more suture anchors were employed, with or without adjunctive use of thermal heat, and in which an IAPP

was placed at the conclusion of the procedure to deliver local anesthetics for postoperative analgesia.

To the best of our knowledge, glenohumeral chondrolysis developing after the use of an IAPP and without

arthroscopy has not been described previously. We report four cases of glenohumeral chondrolysis that occurred

following the use of an IAPP delivering either 0.25% or 0.5% bupivacaine with epinephrine for forty-eight to sixty

hours after isolated manipulation of the shoulder under anesthesia, without a surgical procedure. In all four

patients, the initial treatment, including manipulation and placement of an IAPP (AmbIT; Sorenson Medical

Products, West Jordan, Utah), was done elsewhere by the same orthopaedic surgeon between March 2006 and

August 2007. One of the four patients was treated with a subsequent prosthetic shoulder arthroplasty by another

surgeon prior to referral to the senior author (S.S.H.). Each of the four patients in this series was informed that

data concerning his or her case were submitted for publication, and verbal consent was obtained. A formal

written consent specific to this case report was not obtained, owing to the retrospective nature of this work.
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CASE 1. A fifty-five-year-old woman presented for evaluation of pain and stiffness in the left shoulder, and was

diagnosed with idiopathic adhesive capsulitis. Passive forward elevation and abduction were 100° and 90°,

respectively, and internal and external rotation was markedly restricted. A magnetic resonance imaging (MRI)

scan suggested a partial-thickness rotator cuff tear but no glenohumeral arthritis. Initial radiographs did not

demonstrate glenohumeral arthritis (Fig. 1-A). The patient underwent manipulation of the shoulder under

anesthesia followed by placement of a pain pump catheter delivering 0.5% bupivacaine with epinephrine at a

flow rate of 2 mL/hr. The catheter was threaded over a sheath placed percutaneously from an anterior approach.

Within one month following the manipulation, active and passive shoulder elevation and abduction, measured by

both the treating surgeon and the physical therapist, had both improved to >150°. Three months following the

manipulation, the patient had recovered nearly full motion.
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Radiographs of Case 1 prior to manipulation (Fig. 1-A) and at seventeen months (Fig. 1-B) and thirty-
five months (Fig. 1-C) following manipulation and IAPP placement.

Seventeen months following manipulation, the patient returned to her orthopaedic surgeon because of increasing

pain and the onset of shoulder crepitance. Radiographs demonstrated substantial glenohumeral joint space

narrowing and subchondral cysts (Fig. 1-B). A repeat MRI revealed marked glenohumeral cartilage loss. The

diagnosis of chondrolysis was made, and the patient was subsequently referred to the senior author. At her initial

visit, examination of the left shoulder revealed active forward elevation to 140°, abduction to 140°, and external

rotation to 60°. Internal rotation to the back was to the level of the ninth thoracic vertebral spinous process. At her

most recent visit, thirty-five months following manipulation, active motion had diminished, with forward elevation

to 90°, abduction to 80°, external rotation to 30°, and internal rotation to the lumbosacral junction. Follow-up

radiographs demonstrated obliteration of the glenohumeral joint space and extensive subchondral cystic

changes (Fig. 1-C). At the time of writing, the patient was considering total shoulder arthroplasty.

CASE 2. A sixty-year-old woman presented with left shoulder pain and stiffness of seven months’ duration,

beginning after she lifted a box and felt a “pop” in the shoulder. Examination of the left shoulder revealed

“minimal internal and external rotation,” forward elevation to 100°, and abduction to 50°. Radiographs obtained at

her initial visit did not show any sign of glenohumeral arthritis (Fig. 2-A). She was diagnosed with idiopathic

adhesive capsulitis and was treated with shoulder manipulation under anesthesia, followed by placement of an

IAPP to deliver 0.5% bupivacaine with epinephrine at 2 mL/hr. Following shoulder manipulation, the patient had

an uneventful initial recovery. According to both the physical therapist and the orthopaedic surgeon, forward

elevation and abduction exceeded 170° within one month after the manipulation.
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Radiographs of Case 2 prior to manipulation (Fig. 2-A) and at eleven months (Fig. 2-B) and thirty-eight
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months (Fig. 2-C) following manipulation and IAPP placement.

The patient returned to the orthopaedic surgeon eleven months following the manipulation with complaints of

increasing left shoulder pain and stiffness. Radiographs documented some glenohumeral joint space narrowing

(Fig. 2-B), but the diagnosis of chondrolysis was not established. Instead, the patient was treated for residual or

recurrent adhesive capsulitis. She received an intra-articular corticosteroid injection (2 mL of betamethasone and

8 mL of 0.5% bupivacaine) followed by a course of supervised physical therapy. A second intra-articular

corticosteroid/bupivacaine injection into the shoulder was administered fourteen months following the

manipulation. The patient reported minimal improvement following these interventions. Thirty-eight months

following the manipulation, she returned to her orthopaedic surgeon with continued symptoms. Radiographs

demonstrated marked glenohumeral degenerative changes, including obliteration of the joint space, subchondral

glenoid and humeral head cystic changes, and peripheral osteophytes (Fig. 2-C).

The patient was subsequently referred to the senior author, who found active left shoulder motion to be severely

restricted, with forward elevation to 60°, abduction to 40°, external rotation to 20°, and internal rotation to the

ipsilateral thigh. An MRI documented corresponding glenohumeral joint changes and an intact rotator cuff.

Because of persistent severe pain and marked motion deficits, the patient underwent left total shoulder

arthroplasty. The findings at surgery included advanced arthrosis (Fig. 3) with diffuse cartilage loss and soft,

cystic subchondral bone.
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Fig. 3
Intraoperative photograph of Case 2, demonstrating advanced chondrolysis at the time of total
shoulder arthroplasty.

CASE 3. A fifty-two-year-old woman presented with left shoulder pain and stiffness of two months’ duration. The

patient demonstrated marked deficits in active and passive motion, with forward elevation limited to 90° and

abduction limited to 60°. An MRI scan suggested a partial-thickness rotator cuff tear; neither MRI nor radiographs

(Fig. 4-A) demonstrated evidence of glenohumeral arthritis. The patient was diagnosed with idiopathic adhesive

capsulitis, and a shoulder manipulation under anesthesia was performed. At the conclusion of the procedure, the

patient received an IAPP delivering 0.25% bupivacaine with epinephrine at 2 mL/hr. The patient started an

outpatient physical therapy program. Her symptoms decreased and motion improved for the first two months, so

that forward elevation and abduction were approximately 140°.
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Radiographs of Case 3 prior to manipulation (Fig. 4-A) and at eleven months (Fig. 4-B) and twenty-
four months (Fig. 4-C) following manipulation and IAPP placement.
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The patient returned with complaints of increasing pain three months following the manipulation. She received a

corticosteroid injection (2 mL of triamcinolone and 8 mL of 0.5% bupivacaine), and her motion improved but the

pain persisted.

The patient presented to the senior author for a second opinion four months following the manipulation.

Nonsteroidal anti-inflammatory medications and exercises helped to improve shoulder motion so that, eleven

months following manipulation, active forward elevation was 150°. However, the shoulder examination continued

to demonstrate a painful loss of internal rotation and positive impingement signs in addition to tenderness over

the rotator cuff. An MRI suggested a high-grade, partial-thickness rotator cuff tear that had progressed, so

shoulder arthroscopy with arthroscopic rotator cuff debridement or repair was recommended.

Left shoulder arthroscopy was performed twelve months following manipulation and revealed diffuse

Outerbridge11 grade-II and grade-III changes to the articular cartilage of the glenoid and the humeral head and

multiple chondral loose bodies, but no rotator cuff tear (Figs. 5-A and 5-B). The diagnosis of chondrolysis was

made. During the ensuing months, shoulder motion gradually diminished and the pain worsened. Radiographs at

eleven months (Fig. 4-B) and twenty-four months (Fig. 4-C) following the manipulation demonstrated progressive

joint space narrowing. The patient ultimately underwent elective total shoulder arthroplasty, which was performed

twenty-eight months following manipulation and placement of the IAPP.
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Intraoperative arthroscopic images of Case 3, demonstrating chondral loose bodies (Fig. 5-A) and
diffuse glenohumeral chondrolysis (Fig. 5-B) at twelve months after manipulation and IAPP placement.

CASE 4. A fifty-three-year-old woman presented for treatment of a left shoulder injury sustained in a fall down the

stairs three months earlier. She had initially sought the care of her primary care physician as well as a local

chiropractor. Radiographs did not demonstrate a fracture or glenohumeral arthritis. MRI showed capsular

thickening and rotator cuff tendinosis without fracture or glenohumeral arthritis (Fig. 6). The patient was referred

to her orthopaedic surgeon, who noted that motion of the left shoulder was “very poor” and diagnosed idiopathic

adhesive capsulitis. Nonoperative treatment was recommended, but nonsteroidal anti-inflammatory medications,

physical therapy, and a corticosteroid injection (2 mL of triamcinolone and 8 mL of 0.5% bupivacaine) failed to

relieve the symptoms. Four months after the injury, she underwent a left shoulder manipulation under anesthesia

followed by placement of an IAPP delivering 0.25% of bupivacaine with epinephrine at 2 mL/hr. The patient

initiated physical therapy the day after the manipulation, and within one week the physical therapist documented

that forward elevation and abduction had improved to 160°. The patient did well in therapy and on her own for

the first three months.
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Fig. 6
Representative axial cut from the MRI of Case 4, obtained prior to manipulation, demonstrating
preserved glenohumeral articular surfaces.

Seven months following the manipulation, the patient sought a second opinion because of increasing shoulder

pain and decreasing mobility. The second surgeon diagnosed shoulder impingement and a partial-thickness

rotator cuff tear and performed shoulder arthroscopy eight months after the manipulation. Shoulder arthroscopy

did not demonstrate a rotator cuff tear but did reveal diffuse Outerbridge grade-III and grade-IV chondral damage

to the humeral head and glenoid as well as multiple chondral loose bodies (Figs. 7-A and 7-B), which were

removed. There was no improvement following this surgery and, eleven months following the manipulation,
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prosthetic hemiarthroplasty was performed. Twenty-five months following the manipulation, the hemiarthroplasty

was revised to a total shoulder replacement because of persistent pain attributed to glenoid erosion. The patient

was subsequently referred to the senior author for an evaluation that revealed some loss of motion but no

evidence of instability, implant loosening, or infection.
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Intraoperative arthroscopic images of Case 4, demonstrating chondral loose bodies (Fig. 7-A) and
diffuse chondrolysis (Figs. 7-A and 7-B) at eight months after manipulation and IAPP placement.

Discussion

Since the report in 2007 by Hansen et al.5, in which twelve of nineteen patients who had received an IAPP for

bupivacaine infusion subsequently developed glenohumeral chondrolysis, there have been several published

case series of patients with this complication, including the report of seventeen cases by Bailie and Ellenbecker7

and that of eighteen cases by Anderson et al.6. Two additional case series included patients with glenohumeral

chondrolysis related to an IAPP12,13, and several case reports2,14,15 describing this problem have also been

published. Scheffel et al.16 performed a systematic review of 100 cases of glenohumeral chondrolysis, fifty-nine

of which were related to an IAPP. From November 2007 to July 2010, the senior author of the present study

examined and/or treated thirty-five patients referred to his practice with glenohumeral chondrolysis, thirty-three of

whom developed the condition after placement of an IAPP delivering bupivacaine. The mean age of these

patients at the time of IAPP placement was 29.3 years (range, fifteen to sixty years).

The four patients in our case series were fifty-two, fifty-three, fifty-five, and sixty years old at the time of shoulder

manipulation and IAPP placement. They are the oldest four patients with glenohumeral chondrolysis who have

been examined to date by the senior author. Only two of the remaining twenty-nine patients with chondrolysis

related to an IAPP were over thirty-five years old at the time of IAPP placement. Although these patients were

considerably older than most patients with glenohumeral chondrolysis, it is unlikely that the rapid glenohumeral

joint deterioration represented an exacerbation of unrecognized and/or preexisting degenerative change or was

due to an altogether different etiology. At the time of their first evaluation by the initial orthopaedic surgeon, all

four patients had radiographs and/or MRIs that did not reveal an underlying arthropathy. In addition, all four

patients initially responded well to the manipulation and the subsequent physical therapy. This response strongly

suggests that adhesive capsulitis was the correct diagnosis for all four patients. Patients with glenohumeral

arthritis, and not frozen shoulder, would not likely have responded as well to an isolated shoulder manipulation

under anesthesia.

All four patients developed striking radiographic changes within eleven to twenty-four months following the use of

an IAPP. However, three of the four patients (Cases 2, 3, and 4) were not diagnosed with chondrolysis when

they presented to three different orthopaedic surgeons because of worsening shoulder pain and stiffness several

months following manipulation. One patient (Case 4) presented with symptoms following use of an IAPP in 2006,

before the relationship between glenohumeral chondrolysis and the infusion of local anesthetics was widely

recognized. In Case 2, radiographs demonstrated early degenerative changes eleven months following

manipulation, but this was not appreciated initially. In Case 3, the senior author failed to establish that a pain

pump had been used previously until after shoulder arthroscopy confirmed substantial chondral damage.

Moreover, radiographs and MRI studies obtained within the first year following manipulation did not demonstrate

advanced joint destruction.

This small case series has limitations. The initial treating orthopaedic surgeon did not use imaging to confirm

intra-articular placement of the pain pump catheter tip. In theory, the catheter could have been placed external to

the glenohumeral joint in all four cases. Consequently, it is impossible to be certain that the chondrolysis was

caused by the intra-articular infusion of local anesthetics. Nevertheless, the intent was to place the catheter

within the glenohumeral joint at the site of capsular release. Another limitation is that the manipulation was not

combined with arthroscopy, which might have identified early osteoarthritis. Finally, the initial treating surgeon did

not consistently record range-of-motion measurements before and immediately after manipulation.

Consequently, we used the physical therapy progress notes when necessary to verify the gains in shoulder

motion following manipulation.
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Most authors of published reports on chondrolysis related to an IAPP have acknowledged the presence of other

potential causative factors. Most patients with glenohumeral chondrolysis in published series have been young

people who underwent arthroscopic glenohumeral instability repairs, usually with suture anchors and sometimes

with adjunctive use of thermal heat. Hansen et al.5 found that glenohumeral chondrolysis occurred in twelve of

nineteen shoulders in which an IAPP had been placed at the time of arthroscopic shoulder surgery; none of the

other 158 shoulders that had undergone arthroscopic shoulder surgery without an IAPP showed signs of

glenohumeral chondrolysis. Follow-up statistical analysis using the Fisher exact test revealed that “the likelihood

that chance alone could explain the observed distribution of chondrolysis is less than 1 in 10,000.”17 Others have

also concluded that the principal cause of chondrolysis in the series by Hansen et al.5 appears to be the IAPP8.

Recently, to explore factors that might be associated with chondrolysis, Wiater et al.10 reported on 375

glenohumeral arthroscopic procedures performed by an individual community orthopaedic surgeon. Forty-nine of

the 109 shoulders in which an IAPP had been used postoperatively developed chondrolysis. Over one-half of

these cases were diagnosed within eighteen months following IAPP use. All patients in whom chondrolysis

developed in the shoulder had received an IAPP infusing either lidocaine or 0.5% bupivacaine, with or without

epinephrine10. None of the six cases receiving an IAPP infusing 0.25% bupivacaine developed chondrolysis.

Statistical analyses revealed that younger patient age, suture capsular plication, and Bankart repair were among

the factors associated with an increased risk of chondrolysis.

Two of the four patients in our series had infusion of 0.25% bupivacaine with epinephrine, and two had infusion

of 0.5% bupivacaine with epinephrine. All four patients used an identical pain pump at a flow rate of 2 mL/hr for

forty-eight to sixty hours until the catheter was removed during the first postoperative physical therapy visit.

These findings confirm that, in some patients, chondrolysis can occur even with infusion of a low concentration of

bupivacaine (0.25%) at a low flow rate (2 mL/hr). This is in contrast to the findings of Wiater et al.10 as well as

those of a retrospective comparative study by Rapley et al.9, who did not observe chondrolysis in patients who

had used an IAPP at a flow rate of 2 mL/hr.

Chondrolysis progresses rapidly, even in patients fifty to sixty years old. Three of our four patients (Cases 2, 3,

and 4) underwent prosthetic shoulder arthroplasty at a mean of twenty-six months after the use of an IAPP. In

many cases of glenohumeral chondrolysis, multiple factors could be acting synergistically to cause the condition,

and could help explain why some patients do not develop chondrolysis following the use of an IAPP. However,

the essential factor for the development of most of the current cases of chondrolysis, except those related to

loose or proud suture anchors, appears to be the use of an IAPP.

The four cases reported here confirm that the other cited risk factors need not be present. To the best of our

knowledge, this series represents the only cases of glenohumeral chondrolysis arising in the absence of any

other known causative factors besides the use of an IAPP catheter delivering local anesthetics. These cases

reinforce the mounting evidence that IAPP catheters can cause articular cartilage injury in the glenohumeral joint.
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