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Abstract. Tenosynovial chondromatosis is an extra-articular 
version of articular synovial chondromatosis and a relatively 
rare condition that can affect the tendon sheath, bursa, or 
joint synovial tissue. Tenosynovial chondromatosis is rarely 
reported in the literature and is often misdiagnosed. In the 
present study, a case of extra-articular tenosynovial chon-
dromatosis of the left ring finger in a 23-year-old man is 
reported. Three different‑sized nodules were identified upon 
surgery and all were removed via synovectomy. The patient 
was symptom free 6 months postoperatively, and there were no 
signs of recurrence after 1.5 years of follow-up. The literature 
describing tenosynovial chondromatosis in the fingers is also 
reviewed.

Introduction

Primary synovial chondromatosis is a rare, benign, prolifera-
tive cartilaginous lesion that can arise from the tendon sheath, 
bursa or joint synovial tissue (1,2). Tenosynovial chondro-
matosis is an extra-articular version of articular synovial 
chondromatosis, and it is most commonly observed in the 
fingers and feet. Tenosynovial chondromatosis has rarely 
been reported in the publicly available literature and is often 
erroneously classified as a cartilage or soft tissue tumor. In 
addition, numerous patients with tenosynovial chondromatosis 
are asymptomatic, and the histological diagnosis can be chal-
lenging (3). The present study describes a case of tenosynovial 
chondromatosis in the finger tendon sheath of a 23‑year‑old 

male patient. The literature associated with tenosynovial chon-
dromatosis affecting the fingers is also reviewed.

Case report

A 23‑year‑old male patient was admitted to the Third Affiliated 
Hospital of Sun Yat-Sen University (Guangzhou, China) with a 
history of pain and progressive swelling at the proximal inter-
phalangeal joint of the left ring finger for the past 2 years. The 
symptoms and decreased range of motion of the metacarpo-
phalangeal joint were greatly affecting the patient's daily life 
in the weeks leading up to his admission. The patient recalled 
no history of trauma or overuse of the left hand. A physical 
examination of the finger revealed an ~3x2 cm irregular mass 
at the volar aspect of the ring finger. The mass had a hard 
texture, clear boundary and mild tenderness with pressure. 
The left ring finger metacarpophalangeal joint had a decreased 
range of motion of 60 .̊ Blood biochemistry for the patient was 
unremarkable. Preoperative ultrasonography of the left ring 
finger revealed multiple nodules with well‑defined boundaries 
in the tendon sheath. Since chondromatosis rarely occurs 
extra-articularly, the nodules were initially and preliminarily 
diagnosed as a chondroma of the soft tissue parts.

Surgical resection of the nodules was performed. Under 
brachial plexus anesthesia, a ‘Z’-shaped incision was made 
at the volar aspect of the left ring finger proximal phalanx to 
expose the subcutaneous tumor. Three different-sized nodules 
were excised (2.0x1.5, 1.2x0.6 and 0.7x0.3 cm) during surgery. 
The nodules were encapsulated loose white bodies in the 
flexor tendon sheath, with a hard texture and smooth surface 
(Figs. 1 and 2). Histopathological examination of the nodules 
revealed increased chondrocyte cellularity and a fibrous 
capsule, consistent with a diagnosis of tenosynovial chon-
dromatosis (Fig. 3). The patient was symptom free 6 months 
postoperatively. At a follow-up 1 year after that, there were no 
signs of recurrence.

Discussion

Synovial chondromatosis is a rare condition characterized by 
the formation of multiple cartilaginous nodules in the synovial 
membrane. Synovial cells are similar to mesenchymal stem 
cells and are capable of giving rise to cartilage or bone tissue 
under specific conditions (4). Synovial chondromatosis can 
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involve the joints (articular synovial chondromatosis) and 
the tendon sheath (tenosynovial chondromatosis). While both 
intra-articular and extra-articular synovial chondromatosis 
are histologically very similar, they are distinct entities with 
regard to surgical strategies and recurrence rate (5).

Various names have been given to the nodules found in the 
tendon sheath, including synovial chondromatosis, synovial 
cartilage metaplasia, tenosynovial osteochondroma, cartilage 
and soft tissue benign tumors, and soft tissue tumors. A 
previous study proposed that all these diagnoses were essen-
tially tenosynovial chondromatosis (6). The proper diagnosis 
of tenosynovial chondromatosis is clinically challenging due 
to its rarity, particularly when no calcification or ossification is 
present in the tumor (2,3). Secondary synovial chondromatosis 
is caused by degenerative or traumatic lesions, which lead to 
the formation of intra-articular cartilage.

In 1977, Milgram described synovial chondromatosis 
as occurring in the following three distinct phases: i) active 
intrasynovial disease with no free loose bodies; ii) transitional 
lesions with osteochondral nodules in the synovial membrane 
and osteochondral bodies lying free within the joint cavity; 
and iii) multiple free osteochondral bodies with quiescent 
intrasynovial disease (5,7).

Tenosynovial chondromatosis most frequently affects the 
hands and feet (8). A total of 26 cases of tenosynovial chon-
dromatosis in the fingers, including the present case, have been 
documented in the literature (1‑4,6,8,9). These cases include 
14 males and 13 females, ranging from 30 to 60 years of 
age. The right hand (16 cases) was more frequently affected 
than the left hand (8 cases). In the two remaining cases, there 
was one incidence of bilateral disease, and 1 case where the 
affected hand was not specified. There have been 5 cases of 
tenosynovial chondromatosis in the thumb, 3 cases affecting 
the index finger, 9 cases affecting the middle finger, and 
5 cases affecting the ring or pinky finger. The flexor tendon 
was involved in all of the reported cases, but the extensor 
tendon was never involved. Patients with tenosynovial chon-
dromatosis usually present with no history of trauma. The two 
most common symptoms are painless swelling that can occur 
over several months to several years and mild tenderness when 
pressure is applied. Many patients are asymptomatic, while 
others develop a trigger finger deformity or carpal tunnel 
syndrome. Due to the atypical clinical manifestations and 
the slow disease process, clinical treatment for tenosynovial 
chondromatosis is often delayed (3,4,9).

Plain radiography of tenosynovial chondromatosis may 
show extra-articular soft tissue swelling with multiple small 
calcifications or ossifications. A large calcified body with 
clusters may suggest a lobular mass (3,5,7). Synovial swelling 
may lead to bone corrosion, though a periosteal reaction is 
rarely observed. In patients with a long history of tenosynovial 
chondromatosis, round, oval or elongated mineralizations can 
be seen within the tendon sheath, although the adjacent joint is 
usually not affected.

Computed tomography (CT) of tenosynovial chondro-
matosis can clearly identify the calcified nodules and their 
exact locations as well as cortical erosion (10). Detection 
of tenosynovial chondromatosis with magnetic resonance 
imaging (MRI) depends on the degree to which the nodules 
have mineralized. In the majority of cases, the nodules display 

a muscle-like signal intensity on T1-weighted images and 
exhibit high signal intensity on T2-weighted images (11). 
In the present case, preoperative ultrasonography revealed 

Figure 2. Three white cartilage-like loose bodies were removed from the left 
ring finger.

Figure 3. Histopathologic examination of tenosynovial chondromatosis 
revealed chondrocyte proliferation. Hematoxylin and eosin staining showed 
that the nodule was covered by a fibrous capsule (black arrow; magnification: 
x100).

Figure 1. Intraoperative view of the white cartilage-like loose nodule 
resulting from tenosynovial chondromatosis in the left ring finger.
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multiple nodules with well‑defined boundaries in the tendon 
sheath. Thus, ultrasonography represents a convenient and 
cost-effective alternative to CT or MRI for the detection of 
tenosynovial chondromatosis.

Gross examination of the excised tumor often shows 
multiple, white, transparent, lobular cartilage nodules, which 
are easily isolated from the synovial tendon sheath. There can 
be thousands of nodules of various shapes, ranging in size 
from a few millimeters to several centimeters, located in the 
synovial membrane or synovial tendon sheath. In the majority 
of cases of tenosynovial chondromatosis, closely packed 
smaller cartilage nodules in the tendon sheath merge into 
larger nodules (1,5,6). Histopathologic examination may show 
hyaline cartilage nodules surrounded by synovial membrane. 
Chondrocytes show mild or moderate atypia. Certain cases 
show a mucinous change, calcification or ossification, with 
nodules surrounded by giant cells. As the histologic appear-
ance of tenosynovial chondromatosis is atypical, an erroneous 
diagnosis of chondrosarcoma can easily be made. However, 
chondrosarcoma rarely occurs in the hands or feet, a fact that 
can aid in the differential diagnosis (1,3,5).

Tenosynovial chondromatosis should be differentiated from 
several other lesions that give rise to bone cartilage formation. 
Soft tissue tumors should be considered first, as they occur 
more frequently than synovial chondromatosis and have a much 
lower recurrence rate. Soft tissue tumors are usually solitary, 
well-encapsulated, and generally occur in a younger patient 
population, ranging from 10 to 39 years of age. This disease has 
rarely been reported to have malignant transformation (3,5,12). 
Chondrosarcoma should also be considered due to a small risk 
for malignant transformation. Evidence of aggressive behav-
iors through imaging, such as cortical erosion or periosteal 
reaction, is indicative of chondrosarcoma with malignancy. A 
definitive diagnosis of chondrosarcoma results from histologic 
findings, as chondrosarcoma predominantly originates from 
the bone (5). Secondary synovial chondromatosis is usually 
caused by osteochondral fracture or joint surface exfoliation. 
Periosteal chondroma mainly occurs in children and young 
adults and predominantly affects the proximal humerus (6). 
Other differential diagnoses that can be ruled out by a histologic 
examination include tenosynovial giant cell tumor, calcifying 
aponeurotic fibroma, tumoral calcinosis, hydroxy‑apatite depo-
sition disease, a foreign body, and inflammatory arthritis.

Tenosynovial chondromatosis is characterized by a 
slow progression that can last for decades. There are also 
reports that the nodules can spontaneously be resorbed (12). 
Malignant chondrosarcoma has been documented in 5% of 
53 cases of synovial chondromatosis (13). By contrast, to the 
best of our knowledge, no malignant cases of tenosynovial 
chondromatosis have been reported. Although the association 
between complete synovial excision and the low relapse rate 
is not yet clear, most doctors recommend complete removal 
the loose bodies. Therefore, delicate surgical dissection 
around the nodules and satellite nodules and a synovectomy 
are necessary (3,12). In the present case, the patient underwent 

successful surgical removal of the loose bodies and the 
surrounding synovial membrane and was followed up for 
1.5-years without recurrence.

The reported recurrence rates for tenosynovial chondro-
matosis vary considerably. In some studies with relatively 
small sample sizes, no recurrence or a very low recurrence 
rate was reported. However, one study reported a high recur-
rence rate of 88% in a larger cohort of 37 cases of tenosynovial 
chondromatosis in the hands and feet (6). The recurrence of 
synovial chondromatosis or tenosynovial chondromatosis can 
take several months to several years (4‑6,9).

The literature reviewed in this study indicate that no 
available methods are able to apply to the total nature of 
synovial chondromatosis preoperatively. However, ultra-
sonography may represent a convenient and cost-effective 
alternative to CT or MRI imaging for early diagnosis. As 
for treatment, resection is the preferred method for synovial 
chondromatosis.
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