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Abstract

Background Biologic glenoid resurfacing is a treatment

option for young patients with glenohumeral arthritis. An

optimal synthetic graft for glenoid resurfacing should allow

repopulation with host cells, be durable enough to tolerate

suture fixation and forces across the joint, and present no host

inflammatory response. We report two cases of giant cell

reaction to GraftJacket1 after biologic glenoid resurfacing.

Case Description Two patients who underwent hemiar-

throplasty and biologic glenoid resurfacing using

GraftJacket1 had a foreign body giant cell reaction that

required revision surgery. Intraoperatively, both patients

were observed to have a well-fixed humeral component and

a dense, erythematous, synovitic membrane overlying the

glenoid. Pathology specimens showed a benign reactive

synovium, chronic inflammation, and foreign body giant

cell reaction. After débridement and conversion to total

shoulder arthroplasty, both patients continued to be pain-

free at greater than 1-year followup.

Literature Review Multinucleated giant cell and mono-

nuclear cell responses have been observed in an animal

model after use of GraftJacket1. Although the use of

acellular matrix-based scaffold for biologic glenoid resur-

facing is not new, the possibility of foreign body reaction

as a source of persistent symptoms has not been described.

Clinical Relevance Given the lack of data to indicate an

advantage to biologic resurfacing of the glenoid over

hemiarthroplasty alone, resurfacing should not introduce

significant additional surgical complications. We suggest

foreign body reaction be considered in the differential

diagnosis for a persistently painful shoulder after biologic

glenoid resurfacing using an acellular allograft patch.

Introduction

Because of concerns regarding the longevity of the glenoid

component in a total shoulder arthroplasty (TSA), biologic

glenoid resurfacing has been described as an alternative to

other materials such as polyethylene for treatment for young

patients with glenohumeral joint arthritis. In a systematic
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review of outcomes of biologic glenoid resurfacing, a

complication rate of 13.3% and a reoperation rate of 26% at

a mean followup of approximately 2 years were reported

[12]. Techniques have been described using autografts and

allografts [3–5, 7, 10, 11, 13].

Commercially available acellular, matrix-based scaf-

folds have been used in shoulder surgery with FDA

approval for use in rotator cuff repair augmentation [15].

The off-label use of these scaffolds for glenoid resurfacing

also has been described [6, 14]. No study has evaluated

durability of different graft materials, and there is no gold

standard. An optimal graft for glenoid resurfacing should

be a material that allows repopulation with host cells, is

durable enough to tolerate suture fixation and forces across

the glenohumeral joint, has a low coefficient of friction,

and presents little to no host inflammatory response.

We report two cases of giant cell reaction and graft

rejection after biologic glenoid resurfacing with GraftJack-

et1 (Wright Medical Technology, Inc, Arlington, TN, USA).

Case Reports

A 28-year-old woman presented with complaints of left

shoulder pain and stiffness. Previously, she had a work-

related injury and underwent arthroscopic labral repair at

an outside hospital. She was treated with an intraarticular

analgesic pain pump postoperatively. She subsequently had

stiffness and pain develop and underwent an arthroscopic

procedure during which she was diagnosed with severe

chondrolysis of the glenoid and humeral surfaces. She

underwent two additional arthroscopic débridements at

outside facilities. When she presented to our clinic, she had

1 year of failed nonoperative treatment.

On examination, she had painful active forward eleva-

tion to 90�, abduction in the scapular plane to 60�, and

external rotation with the arm at the side to 30�. She had

limited internal rotation to the sacrum. On review of

radiographs and prior arthroscopic images, the diagnosis of

diffuse glenohumeral chondrolysis was confirmed. After

completely discussing the risks and benefits, the patient

elected to undergo hemiarthroplasty using a resurfacing cap

(DePuy Orthopaedics, Inc, Warsaw, IN, USA) and glenoid

resurfacing using a GraftJacket1 Maxforce graft secured

with polyetheretherketone (PEEK) anchors (FASTak1;

Arthrex, Inc, Naples, FL, USA) circumferentially around

the glenoid. There were no complications and intraoperative

cultures were negative.

She did not experience any postoperative complications,

but she did not achieve a satisfactory level of pain relief. Two

years after the index arthroplasty, she continued to report

significant pain at night and with motion. Radiographs were

normal, and a bone scan did not suggest infection, glenoid

wear, or humeral component loosening. At 3.5 years after

the index arthroplasty, her pain had worsened. She under-

went diagnostic arthroscopy to evaluate the joint, perform a

synovectomy, and obtain tissue for culture to exclude sub-

clinical infection as a source of her symptoms.

In the operating room, diagnostic arthroscopy showed a

well-fixed humeral component and a membrane overlying the

glenoid that grossly appeared inflamed (Fig. 1). Microbiologic

and histopathologic analyses were performed on several

specimens from this membrane. A synovectomy was per-

formed and the membrane was débrided from the glenoid

surface. A capsular release also was performed. Cultures

from the surgery, including anaerobic cultures saved for

14 days, revealed no growth and pathology specimens

showed a reactive synovium with chronic inflammation.

Additionally, there were foci of foreign body giant cell

reaction, diffuse foci of histiocytic reaction to brown gran-

ular pigmented particles, and foci of hemosiderin-laden

macrophages.

The patient continued to have significant shoulder pain

after the arthroscopy and ultimately underwent a TSA

4 years after the index arthroplasty. Three weeks after

surgery, the patient reported nearly complete pain relief.

Two years after revision of the hemiarthroplasty to a TSA,

she had active forward elevation to 150�, active external

rotation to 65�, and a painless shoulder.

Patient 2 was a 38-year-old right-hand-dominant woman

who presented to our clinic with right shoulder pain. She

had a history of a traumatic shoulder dislocation 3 years

ago. Additionally, she had undergone an arthroscopic

shoulder débridement 18 months previously. On examina-

tion, forward elevation was 150�, abduction in the scapular

plane was 60�, external rotation was 45�, and internal

rotation was limited to the lower lumbar spine. Radiographs

showed progressive glenohumeral arthrosis with joint space

narrowing. MRI confirmed severe glenohumeral arthrosis,

no eccentric glenoid wear, and an intact rotator cuff. An

infection workup was negative. After 6 months of nonop-

erative treatment, she had no symptom resolution. After a

discussion of the potential risks of the procedure, the patient

underwent a hemiarthroplasty using a resurfacing cap and

glenoid resurfacing using a GraftJacket1 Maxforce graft

secured with PEEK anchors (FASTak1) circumferentially

around the glenoid. There were no complications and all

intraoperative cultures were negative.

The patient had an uneventful postoperative course;

however, she continued to experience pain throughout the

postoperative setting. Two years after biologic glenoid

resurfacing, the patient elected to undergo a TSA. On

exposing the glenohumeral joint, a dense, erythematous,

membrane was seen covering the glenoid. Cultures and a

pathology specimen were obtained from the glenoid sur-

face before débridement. All cultures from surgery,
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including those held for 14 days, revealed no growth.

Histopathology assessment of the GraftJacket1 membrane

showed fragments of benign reactive synovium with

chronic inflammation. Additionally, there were foci of

foreign body giant cell reaction (Fig. 2). The patient

reported nearly immediate pain relief after conversion of

the hemiarthroplasty with biologic glenoid resurfacing to a

TSA. At the 1-year followup, she was pain-free with near-

normal motion.

Discussion

Various allograft and autograft options have been used for

biologic glenoid resurfacing with widely variable success

[7, 9]. Given uncertainties regarding allografts and auto-

grafts, some have used acellular, matrix-based scaffolds for

glenoid resurfacing. Savoie et al. [14] used the Restore1

patch (DePuy Orthopaedics, Inc), an implant made of

porcine small intestine submucosa cells that was postulated

to have pluripotent properties in the hope of regenerating

viable chondrocytes on the articular surface of the glenoid

[14]. In the discussion of that paper, since the completion

of their study, the authors noted an allergic-type reaction in

a patient in whom this patch was used to supplement a

rotator cuff repair. This is in keeping with several other

investigators who had noted a similar type of reaction with

use of the Restore1 patch [8, 17]. GraftJacket1 is an

acellular human dermal matrix allograft that is believed to

be less immunogenic. Studies of GraftJacket1 use in the

rotator cuff support its potential for revascularization and

repopulation, and its graft strength for suture retention

Fig. 2 Hematoxylin and eosin staining of inflamed membrane

covering the glenoid surface shows multiple giant cell (black arrows)

reactions (Original magnification, 920).

Fig. 1A–D (A) The glenoid surface cov-

ered by an erythematous membrane, (B) a

view of the glenoid rim and overlying

erythematous membrane, (C) débride-

ment of the membrane and glenoid face

using an arthroscopic shaver, and (D) the

glenoid surface after débridement of the

membrane and remnant graft material are

shown.
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without complications of inflammation seen with other

extracellular matrices [1, 15]. Despite this, its off-label use

in biologic glenoid resurfacing has not been extensively

studied [2, 6]. In one report of 32 patients with biologic

glenoid resurfacings using Graftjacket1, the authors noted

one foreign body reaction to graft material, although this

case was not extensively described [6]. In a histologic

study [16] that evaluated the host-tissue morphologic

response to five commercially available extracellular

matrix-derived biologic scaffolds used for orthopaedic soft

tissue repair in a rodent model, GraftJacket1 and Restore1

devices were associated with the most intense cell

response, including multinucleated giant cells and a

mononuclear cell response.

We have used GraftJacket1 for biologic resurfacing of

the glenoid in 11 patients during a 4-year span, including

the two patients discussed in the current report. In addition

to the two described here who underwent conversion of

their hemiarthroplasties to TSAs, a third has had an

arthroscopic débridement without additional surgery. In the

third case, acellular fibrous tissue with no histopathologic

evidence of inflammation or foreign body giant cell reac-

tion was noted. As only three patients have undergone any

repeat surgery and since these 11 patients have not been

prospectively followed in a study-specific fashion, we

cannot comment on the true incidence of foreign body

reaction to GraftJacket1 in biologic glenoid resurfacing.

There are no strong clinical data that favor biologic

resurfacing of the glenoid over hemiarthroplasty or débri-

dement alone. Therefore, if resurfacing is performed, it

should not introduce significant additional surgical com-

plications. Because of the absence of a clear benefit of

biologic resurfacing [12], and in light of our observation of

a foreign body reaction in these patients, we no longer use

this technique. Additionally, we suggest foreign body

reaction be considered in the differential diagnosis for a

persistently painful shoulder after biologic glenoid resur-

facing using an acellular allograft patch.
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