
Synovial chondromatosis is a rare condition character-
ized by the presence of osteocartilaginous loose bodies in 
articular joints, bursae, or tendon sheaths.1,2) Milgram3) 
classified excised loose bodies in human joints into three 
categories: (1) loose bodies due to synovial osteochon-
dromatosis; (2) loose bodies due to osteochondral frac-
ture; and (3) loose bodies due to degenerative arthritis or 
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Background: Synovial chondromatosis occurs rarely in the shoulder, and its details remain unclear. The purpose of this study was 
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Results: Inferior humeral osteophytes were found in five shoulders with synovial chondromatosis in the glenohumeral joint, and 
all four shoulders with synovial chondromatosis in the subacromial space had acromial spur formation. Osteochondral lesions 
appeared to have been successfully removed in all shoulders on postoperative radiographs. At the final follow-up, however, one 
shoulder with secondary synovial chondromatosis in the subacromial space showed recurrence of osteochondral lesions and ac-
romial spur formation. The mean Constant score improved significantly from 53.0 points before resection to 76.0 points at a mean 
follow-up of 6.0 years (p = 0.002). On histopathological evaluation, one shoulder was diagnosed as having primary synovial chon-
dromatosis, while nine shoulders had secondary synovial chondromatosis.

Conclusions: The present study showed that resection of shoulder osteochondral lesions successfully relieved the clinical symp-
toms and that primary synovial chondromatosis is less common than secondary synovial chondromatosis in the shoulder. Although 
most of the present osteochondral lesions were clinically determined to be primary chondromatosis, only one case was histopatho-
logically categorized as primary synovial chondromatosis. These results suggest that histopathological identification is needed to 
differentiate between primary and secondary synovial chondromatosis.
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avascular necrosis leading to fragmentation of the joint 
surface. Milgram3) also stated that the origins of the loose 
bodies can be differentiated by an analysis of the history, 
radiographs, and operative findings, but that histological 
analysis would be useful to classify particular cases. The 
terms synovial chondromatosis and synovial osteochon-
dromatosis have been used for the same condition, but the 
term synovial osteochondromatosis has become less com-
mon because the lesions are not only unrelated to osteo-
chondromas, but they are also not ossified.4)

Chondromatosis is a benign metaplastic chondroid 
proliferation that is distinct from the other causes in that 
it arises from primary chondrometaplasia of the synovi-
um.5,6) On the basis of the histopathological characteristics, 
Villacin et al.7) grouped the cases with synovial chondro-
metaplasia or osteocartilaginous loose bodies into primary 
and secondary synovial chondromatosis. In primary 
synovial chondromatosis, the foci of chondrometaplasia 
in the synovium and the loose bodies are characterized 
by a markedly disorganized pattern with many binucle-
ate, plump chondrocytes, and patchy diffuse calcification. 
On the other hand, secondary synovial chondromatosis 
has fragments of articular cartilage or subchondral lamel-
lar bone in the loose bodies as a nidus, and the pattern of 
calcification is zonal and ring-like, with uniform, evenly 
distributed chondrocytes. Histopathological evaluation of 
loose bodies can help differentiate between primary and 
secondary chondromatosis in human joints.

Synovial chondromatosis most often affects the 

knee,2) while it occurs rarely in the shoulder girdle. Past 
case reports8-21) and case series6) have shown that synovial 
chondromatosis could occur both in the glenohumeral 
joint and in the subacromial space. Although some case 
reports11,22,23) evaluated the resected osteochondral lesions 
histopathologically, no case series differentiated between 
primary and secondary synovial chondromatosis. Thus, 
differences of incidence, location of occurrence, clinical 
symptoms, radiographic findings, and results of surgical 
resection between primary and secondary chondromatosis 
occurring in the shoulder remain unclear.

The purpose of this study was to clarify the clini-
cal results of surgical resection and the histopathological 
findings, as well as to review the past reports of synovial 
chondromatosis in the shoulder. Since chondromatosis 
cases without any history of shoulder trauma often have 
glenohumeral osteoarthritis6) or acromial spur formation,9) 
we hypothesized that primary synovial chondromatosis is 
less common than secondary synovial chondromatosis in 
the shoulder.

METHODS

This study was approved by the Institutional Review 
Board of Keio University School of Medicine (IRB No. 
20130147). Informed consent was waived. During the 
period between 1991 and 2012, 12 shoulders with pain 
due to multiple osteochondral loose bodies underwent 
surgery and were diagnosed with chondromatosis on the 

Table 1. Clinical and Histopathological Details of the Patients with Synovial Chondromatosis

No. Age  
(yr) Sex

Duration of 
symptom

(mo)

Preoperative 
VAS score*

(mm)

Preoperative 
Constant 

score
Histopathological 

finding
Follow-up 
period (yr) Recurrence Postoperative 

Constant score

1 12 Male  1 54 55 Secondary  4.3 – 96

2 23 Male 180 43 43 Secondary  3.7 – 65

3 24 Female 120 52 43 Secondary  7.5 – 60

4 38 Female  12 65 41 Secondary  2.3 – 68

5 46 Male  3 61 44 Secondary 12.3 + 64

6 47 Male  6 49 58 Secondary 12.0 – 73

7 47 Male 120 68 58 Secondary  4.5 – 78

8 48 Female 180 30 65 Primary  7.9 – 88

9 57 Female  12 58 65 Secondary  3.0 – 78

10 65 Male  6 63 58 Secondary  2.5 – 90

VAS: visual analog scale. 
*Pain score graded from 0 to 100 mm.
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basis of histopathological evaluation after surgical resec-
tion. Two patients were lost to follow-up, and a total of 
10 shoulders from nine patients (five men, four women), 
who could be followed for more than 2 years (mean ± 
standard deviation [SD], 6.0 ± 3.8 years; range, 2.3 to 12.3 
years), were retrospectively reviewed. All patients com-
plained of shoulder pain and an uncomfortable feeling 
during movement. Locking with a catching sensation of 
the shoulder occurred in two patients with lesions in the 
glenohumeral joint and two patients with lesions in the 
subacromial space. Since patients with recurrent gleno-
humeral instability24) and glenohumeral osteoarthritis25) 
often have loose bodies in the joint, cases with recurrent 
glenohumeral instability with more than one traumatic 
episode or severe glenohumeral osteoarthritis with greater 
than grade 2 on the Kellgren-Lawrence grading system on 
plain radiographs26) were excluded from this study even if 
they had loose bodies. At the time of surgery, the patients’ 
average age was 40.7 ± 16.5 years (range, 12 to 65 years). 
Two patients had a history of trauma with glenohumeral 
dislocation 15 years (case 2) and 40 years (case 5) earlier, 
but they did not have recurrent instability. The other eight 
shoulders did not have any traumatic episodes or past ill-
ness involving the ipsilateral shoulder girdle. The average 
duration of symptoms was 63 ± 77 months (range, 1 to 180 
months), and the average visual analog scale pain score 
graded from 0 (no pain) to 100 mm (maximal pain) was 
54.3 ± 11.5 mm (range, 30 to 68 mm) (Table 1).

Osteochondral lesions were found in all cases on 
the anteroposterior view and the scapular Y view of plain 
radiographs with the shoulder in neutral rotation. In addi-
tion, the localization of osteochondral lesions was identi-
fied in three shoulders with computed tomography scans, 
in one shoulder with magnetic resonance imaging, and in 
six shoulders with both imaging modalities. Four shoul-
ders had osteochondral lesions in the subacromial space 
(40%), and six shoulders had them in the glenohumeral 
joint (60%) (Table 1).

The osteochondral lesions were resected with syno-
vectomy. Open resection was performed in the first eight 
shoulders (five shoulders with lesions in the glenohumeral 
joint and three shoulders with lesions in the subacromial 
space), and arthroscopic surgery was performed in the 
latter two shoulders (one shoulder with lesions in the 
glenohumeral joint and one shoulder with lesions in the 
subacromial space). All operations were performed with 
the patients in the beach chair position, and an image in-
tensifier was not used. During open resection, the anterior 
approach between the pectoralis major and deltoid for gle-
nohumeral osteochondral lesions and the lateral approach 

between the anterior and middle portions of the deltoid 
muscle for subacromial lesions were used. Osteochondral 
lesions in the glenohumeral joint were resected through 
tenotomy of the superior half of the subscapularis tendon. 
Most cases had multiple lesions in the bicipital groove, and 
they were evaluated and removed through the glenohu-
meral joint. After removal of the lesions, the subscapularis 
tendon was repaired. In cases with osteochondral lesions 
in the subacromial space, resection of acromial spurs and 
acromioplasty were performed with partial detachment 
of the anterior deltoid, and the osteochondral lesions 
were removed. Two shoulders with subacromial lesions 
had a small bursal side tear of the supraspinatus tendon, 
and it was repaired using transosseous technique. During 
arthroscopic resection, lesions in the glenohumeral joint 
and in the bicipital groove were removed from the anterior 
portal through the rotator interval using a posterior view-
ing portal, and removal of subacromial lesions with sub-
acromial decompression was performed from the lateral 
portal using a posterior viewing portal. No other surgical 
treatment, including biceps tenotomy, biceps tenodesis, 
manipulation of the joint, and rotator interval closure, was 
performed.

In this study, the differential diagnosis between pri-
mary and secondary synovial chondromatosis was made 
histologically on the basis of the criteria proposed by Vil-
lacin et al.7) All patients had been clinically assessed at 
initial presentation, and histopathological evaluation was 
performed. Shoulder range of motion (ROM) in forward 
elevation, external rotation at the side, and internal rota-
tion was evaluated. Internal rotation was measured by the 
most cephalad vertebral spinous process that could be 
reached with the extended thumb. Constant scores were 
scored before resection and at final follow-up for oper-
ated shoulders. The occurrences of osteochondral lesions, 
inferior humeral osteophytes, and acromial spurs were as-
sessed by radiographs before resection, just after resection, 
and at final follow-up.

Statistical analysis was carried out using IBM SPSS 
ver. 25.0 (IBM Corp., Armonk, NY, USA). ROM in shoul-
der elevation and external rotation and the Constant score 
were compared before resection and at final follow-up 
with Wilcoxon signed-rank tests using a significance level 
of 0.05.

RESULTS

Histopathological Findings
On histopathological examination, one osteochondral lesion 
in the glenohumeral joint of a 48-year woman proved to be 
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primary synovial chondromatosis, with numerous osteo-
chondral lesions (more than 20). The osteochondral lesions 
showed a markedly disorganized pattern with cloning of 
the cartilage cells (Fig. 1). In the other nine cases, the meta-
plastic cartilaginous nodules were cellular, and the chon-
drocytes were uniform in appearance (Fig. 2). Thus, these 
cases were diagnosed as secondary synovial chondromatosis. 
Four cases with secondary chondromatosis occurred in the 
subacromial space, whereas five cases had lesions in the gle-
nohumeral joint. In cases with secondary synovial chondro-
matosis, three cases with numerous (> 20) osteochondral 
lesions were present in three shoulders, between 10 and 20 
lesions were found in four shoulders, and a small number 
of lesions was found in two shoulders (the number of os-
teochondral lesions was five and eight) (Table 1).

Clinical Outcomes
Before resection of osteochondral lesions, the patients’ 
average ROM was elevation of 130° ± 25°, external rota-
tion of 32° ± 22°, and internal rotation to the spinous pro-
cess of the 12th thoracic vertebra. Shoulder ROM at final 
follow-up improved in elevation (140° ± 24°; p = 0.688) 
and external rotation (37° ± 23°; p = 0.156), but the differ-
ences were not significant. Mean internal rotation at final 
follow-up was to the spinous process of the 8th thoracic 
vertebra. The mean preoperative Constant score was 53.0 
± 9.4 points (range, 41 to 65 points). At final follow-up, the 
mean Constant score was significantly improved to 76.0 
± 12.2 points (range, 60 to 96 points; p = 0.002) (Table 1). 
The values of the individual parameters of the Constant 
score (pain, activity, mobility, and strength) were higher 

A B

Fig. 1. (A) Preoperative anteroposterior 
radiograph: a 48-year-old man with primary 
synovial chondromatosis in the glenohumeral 
joint (case 8). (B) Histological image of 
the osteochondral lesion showing cellular 
metaplastic cartilage nodules in primary 
synovital chondromatosis (× 100).

A B

Fig. 2. (A) Preoperative anteroposterior 
radiograph: a 65-year-old woman with 
secondary synovial chondromatosis in the 
subacromial space (case 10). (B) Histological 
image of the osteochondral lesion showing 
the ring-like pattern of calcification in 
secondary synovial chondromatosis (× 40).
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after surgery than before surgery: pain, from 5.5 to 11.5; 
activity, from 2.2 to 5.8; mobility, from 27.8 to 32.4; and 
strength, from 10.1 to 17.7.

Imaging Findings
Preoperative imaging showed four shoulders with osteo-
chondral lesions in the subacromial space and six shoul-
ders with osteochondral lesions in the glenohumeral joint. 
Inferior humeral osteophytes were found in five shoulders 
(83%) with synovial chondromatosis in the glenohumeral 
joint. According to the Samilson and Prieto classification, 
two shoulders (33%) were grade 2, and three shoulders 
(50%) were grade 3. Grade 3 cases showed large osteo-
phytes greater than 7 mm, but the glenohumeral joint 
space was maintained in these cases. All four shoulders 
(100%) with synovial chondromatosis in the subacromial 
space had acromial spur formation (Table 2).

On postoperative radiographs, osteochondral lesions 
were successfully removed in all shoulders. At the final 
follow-up, however, one case of subacromial chondroma-
tosis showed recurrence of new loose bodies at 12.3-year 
follow-up. In this patient, the resected acromial spur also 
recurred. There was no evidence of recurrence in the other 
nine shoulders (Table 1). Inferior humeral osteophytes did 
not progress in all patients with synovial chondromatosis 
in the glenohumeral joint. The acromial spur recurred in 
one shoulder with recurrence even with acromioplasty, but 
the other nine shoulders did not show progression of spur 
formation over the follow-up period.

DISCUSSION
Synovial chondromatosis occurs rarely in the shoulder, 
and its characteristics remain unclear. This study showed 
that removal of shoulder osteochondral lesions success-
fully relieved the clinical symptoms with a relatively low 
recurrence rate, and the histopathological findings suggest 
that primary synovial chondromatosis is less common 
than secondary synovial chondromatosis in the shoulder.

In the present cases, patients with both glenohumer-
al and subacromial chondromatosis showed similar clini-
cal symptoms of shoulder pain, an uncomfortable feeling 
during shoulder motion, and locking with a catching 
sensation,8-11,27-29) and resection of osteochondral lesions 
successfully relieved the clinical symptoms, both in the 
glenohumeral and subacromial cases and both in primary 
and secondary synovial chondromatosis cases. On radiog-
raphy in the present study, an inferior humeral osteophyte 
was present in the majority of cases with glenohumeral 
synovial chondromatosis in the glenohumeral joint, and 
all four shoulders with synovial chondromatosis in the 
subacromial space had acromial spur formation. The pres-
ent results suggest that glenohumeral synovial chondro-
matosis might be related to glenohumeral arthritis,6) and 
subacromial synovial chondromatosis might be related to 
acromial spur formation.

Some cases with secondary synovial chondromato-
sis were reported to have no definitive traumatic episode 
or radiographic and arthroscopic evidence of joint dis-

Table 2. Radiographic and Intraoperative Details of the Patients with Synovial Chondromatosis

No. Location
Inferior 
humeral 

osteophyte

Acromial 
spur 

formation
Cartilage status  
of humeral head

Cartilage status  
of glenoid

Status of  
rotator cuff

No. of  
lesions

Maximum size  
of lesions (mm)

1 GHj – – Intact Fibrillation Intact > 20 12

2 GHj + – Fibrillation Fibrillation Intact  8 20

3 GHj + – Cartilage loss Fibrillation Intact  15 35

4 GHj + – Intact Intact Intact > 20 15

5 SA – + Intact Intact Intact  15  8

6 SA – + Intact Intact BST  12  5

7 SA – + Intact Intact BST  5 12

8 GHj + – Cartilage loss Fibrillation Intact > 20 9

9 GHj + – Cartilage loss Cartilage loss Intact > 20 7

10 SA – + Intact Intact Intact  15 16

GHj: osteochondral lesion in the glenohumeral joint, SA: osteochondral lesion in the subacromial space, BST: bursal side partial thickness tear of the 
supraspinatus tendon.
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ease.11,22,23) In the present cases, two patients had a pre-
ceding episode of single glenohumeral dislocation, while 
the other eight patients did not have any past illness in 
the shoulder girdle. Although most of the present osteo-
chondral lesions were clinically determined to be primary 
chondromatosis, only one case was histopathologically 
categorized as primary synovial chondromatosis. The 
present results suggest that histopathological identification 
is needed to differentiate between primary and secondary 
synovial chondromatosis.

On review of past reported cases6-8,11-23,27,30,31) and 
the present cases with synovial chondromatosis occurring 
in the shoulder, four shoulders were recognized as hav-
ing primary synovial chondromatosis, 27 had secondary 
synovial chondromatosis, and the remaining 25 were not 
differentiated between primary and secondary synovial 
chondromatosis on histopathological examination (Table 
3). Primary synovial chondromatosis is thought to be less 
common than secondary synovial chondromatosis in the 
shoulder. Malignant transformation to chondrosarcoma 
occasionally occurs in primary synovial chondromato-
sis.32,33) Primary synovial chondromatosis is aggressive and 
is associated with a high incidence of recurrence, while 
secondary synovial chondromatosis is nonaggressive.7) 
Although it is still unclear how important it is to know 
whether the lesions are primary or secondary and further 
investigation will be needed, histopathological differentia-
tion might help predict a patient’s prognosis.

The present study had several limitations. The first 
limitation was the small number of cases with various 

follow-up periods. Since chondromatosis is a rare condi-
tion in the shoulder, this retrospective study included 
surgically resected cases with a minimum 2-year follow-
up period. Unfortunately, this study could not show the 
clinical differences between primary and secondary sy-
novial chondromatosis because only one case of primary 
synovial chondromatosis was included among the present 
cases. Furthermore, the period of 2 years would be too 
short to clarify the recurrence rate of the tumor-like lesion 
or morphological alterations of arthritic changes. Thus, 
further investigation is needed to determine the long-term 
prognosis in patients with synovial chondromatosis in the 
shoulder. Although histopathological examination was 
carefully carried out in the present cases, the second limi-
tation was the possibility of misdiagnosis. In cases with 
numerous osteochondral lesions, at least 10 lesions were 
evaluated histopathologically to differentiate primary and 
secondary synovial chondromatosis, and histopathologi-
cal diagnoses were consistently made. However, all of the 
loose bodies could not be evaluated in cases with numer-
ous osteochondral lesions, and the existence of unchecked 
lesions might be a possible limitation of this study.
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Table 3. Reported Cases of Synovial Chondromatosis in the Shoulder

Study Number Mean age
(yr)

Location Inferior humeral 
osteophyte

Acromial spur 
formation

Histopathological  
identification Recurrence 

rate (%)
GHj SA + – + – Primary Secondary

Milgram30)  4 39.5 Not listed Not listed Not listed 0 4 0

Villacin et al.7)  7 Not listed Not listed Not listed Not listed 0 7 0

Lunn et al.6) 15 33.3 15 0 11  4 Not listed Not listed 13.3

Other case reports 20 39.4 12 8  9  7  7  8 3  7  5.0

This study 10 40.7 6 4  5  5  4  6 1  9 10.0

Total 56 37.7 33 12 25 16 11 14 4 27  7.1

GHj: osteochondral lesion in the glenohumeral joint, SA: osteochondral lesion in the subacromial space.
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