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Abstract
Introduction: Cutaneous metaplastic synovial cyst (CMSC) is a rare cutaneous lesion characterized by a tender subcutaneous nodule, 
which usually occurs at the site of previous surgical or local trauma. Histologically, the lesion includes a cystic structure with villous-like 
projections and a lining mimicking hyperplastic synovium.
Case Presentation: We reported the first case of CMSC which developed at the surgical incision site of treatment of a maxillofacial fracture. 
In addition, we reviewed English literature to evaluate all previously reported CMSC cases and discussed its clinical and histopathological 
features and etiology. From 1987 to now, reviewing the English literature about CMSC includes 17 studies that described 28 cases, and our 
presented case was the 29th.  There was no sex predilection and age of patients ranged from 7 to 82 years, but most of them were over 40 
years. We can see this lesion in any site of the body and hand/arm is the most prevalent involved region (28% cases). Most of the patients 
had a history of previous local trauma or operation in the involved area.
Conclusions: Although the actual etiology of CMSC remains unclear, trauma, as the most probable etiologic factor, plays a role in 
development of CMSC. Surgical excision of the lesion is the preferable treatment choice and rate of recurrence is low.
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1. Introduction
Cutaneous metaplastic synovial cyst (CMSC) is a rare 

intradermal cystic lesion lined with metaplastic synovi-
al tissue composed of multiple intracystic villi mimick-
ing hyperplastic synovial villi (1, 2), which was first de-
scribed by Gonzalez et al. (3). There are only 28 reported 
cases in the English literature; five of them were located 
in the head and neck region (1, 4-6). Clinically, the le-
sion is a solitary tender, subcutaneous nodule usually 
found at the site of previous surgical skin trauma and 
frequently misdiagnosed as a suture granuloma (1, 7-10). 
Since most reported cases of CMSC have a history of pre-
vious skin trauma or surgical intervention and scar for-
mation, local trauma in any form seems to be a primary 
etiologic factor. However, there are some reported cases 
without any clear history of trauma or antecedent sur-
gery in the involved area, which cast doubt on its etiol-
ogy (3, 9, 11-13).

2. Case Presentation
Herein, we reported a new case of CMSC in a patient with 

previous facial trauma causing mandibular angle frac-
ture. This is the first reported case of CMSC following mal-
treatment of maxillofacial bone fracture and presenting 
a new complication of surgical treatment of mandibular 
fracture via extra-oral incision. Finally, we tried to find out 

etiologic factor of this pathologic lesion and reviewing the 
literature to better cognition of this rare entity.

2.1. Clinical Report
A 29 year-old white male presented to the department 

of Oral and Maxillofacial Surgery, Taleghani Hospital, Teh-
ran, Iran, with a soft cystic mass of the right submandibu-
lar region, overlying the mandibular angle at the inferior 
border (Figure 1). He had no medical or familial history 
of systemic disease and his general status was good. He 
had a previous history of sports trauma 8 years prior (hit 
with baseball bat) leading to right mandibular angle and 
symphysis fractures. The angle fracture had been treated 
via an extraoral submandibular incision and on the other 
side the symphysis fracture was treated intraorally. Both 
fractures were fixed with two mini plates after reduc-
tion and postoperative course was uneventful; two years 
after mandibular fracture treatment, a pathologic mass 
developed at the site of primary surgery over the right 
mandibular angle. The pathologic mass was surgically 
excised. It was a cystic lesion histologically reported as a 
synovial cyst. Over the next years, the swelling gradually 
reappeared at the previous site and patient was referred 
to us. On physical examination, a 2 × 4 cm subcutane-
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ous, soft, mobile mass in submandibular region above 
the previous surgical scar was noted. The overlying skin 
was erythematous, but there was no lymphadenopathy, 
fistula or any signs of infection. The fixation device in the 
mandibular angle region was dislodged from the infe-
rior border, and was palpable and clearly visible on the 

Figure 1. Preoperative Photograph of the Patient With a Soft Fluctuant 
Swelling on the Right Submandibular Region

panoramic radiograph (Figure 2). Magnetic resonance 
imaging of the neck showed a hyperintense heteroge-
neous mass on T2-weighted images with a well-defined 
border like a cystic or capsulated lesion. On T1-weight-
ed images, it had a hypointense appearance, the con-
fines of which were not as clear as T2-weighted images 
(Figure 3).

Figure 2. Panoramic Radiograph of the Patient Showing Maladaptive 
Fixation Device (mini-plate) in the Right Mandibular Inferior Border

Figure 3. Preoperative MRI of the Patient

A, T1-weighted axial view; B, T1-weighted coronal view; C, T2-weighted axial view; D, T2-weighted coronal view.
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Figure 4. Intra-Operative View of the Lesion

A: Intra-operative View of the Lesion With Tight Adhesion to Surrounding Tissues; B: View of the Excised Lesion Containing Spherical Particles or Derbies 
(black arrow).

Figure 5. Histopathologic View of the Lesion

A: The resected specimen showing a cystic structure with intraluminal papillary projections and loose central debris. It has a well-defined, firm, fibrous 
pseudocapsule; B, C: Photomicrograph of the lesion demonstrating cystic cavity containing villous structures lined by membrane resembling hyperplas-
tic synovium (H&E; × 40, × 100).

Considering clinical and radiographic features of the 
lesion, probable differential diagnoses were epidermoid 
cyst, dermoid cyst and foreign body granuloma. Total exci-
sion of the lesion was performed via a submandibular inci-
sion through the previous scar. Dissection was performed 
along the capsule-like fibrous tissue of the lesion; although 
it was difficult due to its adhesion to the surrounding skin 
(Figure 4A). After excision of the lesion, the inferior mini-
plate in the mandibular angle was removed, because it 
was separated from the inferior border of the mandible. 
Macroscopic feature of the specimen showed a cystic le-
sion with firm fibrous connective tissue resembling a 
pseudocapsule with intracystic papillary projections. It 
contained loose central white spherical particles or debris 
like “a bag of pearls” (Figure 4B). Histopathological exami-
nation revealed a cystic structure with multiple intralumi-
nal villous projections lined by a membrane resembling 
hyperplastic synovium with a variety of cellular structures 
(Figure 5). These findings confirmed the diagnosis of cuta-

neous metaplastic synovial cyst. One-year follow-up visits 
showed no evidence of recurrence or complications.

3. Discussion
All the reported cases of CMSC from 1987 which were 

first described and nominated by Gonzalez et al. (3) were 
studied in this review. Data collection was performed 
from databases including PubMed, EMBASE, ISI Web of 
science, Scopus, Google Scholar and our presented case 
report. To date, 17 studies were available in the English lit-
erature, which described 28 cases; considering our case, 
29 cases included in this review. Inclusion criteria were 
all cases of CMSC described in case reports and literature 
review studies and clearly included the description of 
this lesion clinically and histopathologically. We consid-
ered all clinically, demographic and immunohistochemi-
cal features of this lesion and companionship with other 
lesions and also history of previous trauma.
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Table 1. Clinical Features of Reported Cutaneous Metaplastic Synovial Cystsa

Reported Cases Age, y/Sex Anatomic 
Location

Clinical Feature of the Lesion Preexisting Lesion and 
Associated Condition

History of Preceding 
Trauma

Gonzalez et 
al. (3)

Case 1 82/F Anterior chest Tender, erythematous nodule, 
0.4 cm

Surgical scar Surgery for pacemaker 
placement

Case 2 27/F Abdomen Tender, erythematous nodule, 
0.6 cm

Surgical scar Appendectomy

Case 3 77/M Abdomen Tender, erythematous nodule, 
0.7 cm

Surgical scar Laparotomy for small 
bowel obstruction

Stern and 
Sexton (14)

7/F Scalp Skin ulcer Surgical scar, Nevus 
sebaceous

Excision of pathologic 
lesion, Insertion of tissue 

expander
Gomez Dor-
ronsoro et al. 
(10)

28/M Upper arm Dermal lesion Surgical scar Skin biopsy

Bhawan et al. 
(6) 

Case 1 40/M Index finger NA None None (patient was a 
fisherman)

Case 2 40/F Palm NA Puncture wound Wound by splinter
Case 3 20/M Abdomen NA Surgical scar Laparotomy
Case 4 67/M Face NA Basal cell carcinoma None

Beham et al. 
(15)

Case 1 45/F Dorsum of hand Nodule, 0.8 cm Burn scar Burn
Case 2 15/F Knee Deep dermal lesion Hard foreign body (maybe 

stone) in cyst cavity
Trauma to the knee joint

Nieto et al. (13) 15/F Elbow Mobile asymptomatic skin-col-
ored nodule, 1.7 × 1.2 cm nodule

Ehlers-Danlos syndrome None

Singh et al. (7) 72/M Buttock Multiple tender, cystic nodules 
with serosanguinous drainage

Rheumatoid arthritis None (patient was 
wheelchair user)

Choonhakarn 
et al. (9)

Case 1 55/F Volar aspect of 
great toe

Asymptomatic, skin-colored 
nodule

Rheumatoid arthritis None

Case 2 46/M Volar aspect of 
Thumb

Asymptomatic, skin-colored 
nodule

Rheumatoid arthritis None

Lin et al. (16) 61/F Buttock Palm-sized ill-defined reddish 
brown deep nodule with central 

scar and serosanguinous drainage

Surgical scar for excision 
of epidemoid cyst

Excisional surgery, 
incision and drainage

Yang et al. (17) 80/F Buttock Asymptomatic, grouped,  
noninflamed, mobile  

noduloplaques

Degenerative spondylosis None

Goiriz et al. (11)

Case 1 64/F Wrist Violaceous, painful, nodule, 0.7 
cm

None Falling trauma

Case 2 63/F Finger Erythematous painful nodules, 
0.4 cm

Arthrosis None

Case 3 51/M Foot Violaceous asymptomatic 
nodule, 1 cm

None None

Case 4 35/F Abdomen Erythematous asymptomatic 
nodule, 0.5 cm

Surgical scar Laparotomy
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Case 5 60/M Abdomen Erythematous painful nodule, 
1 cm

Surgical scar Excision of a 
dermatofibrosarcoma

Ramdial et 
al. (2)

23/M Breast Painless firm swelling, 6 × 4 × 4 
cm

Surgical scar, Gyneco-
mastia

Mastectomy

Chakravarthy 
et al. (5)

31/M Neck (subman-
dibular region)

Fluctuant cystic swelling 
containing serosanguineous 

fluid, with recurrence

Surgical scar, epidermoid 
cyst, CMSC

Twice excision of 
epidermoid cyst and 

triple excision of CMSC

Guala et al. (12) 7/M Knee Mobile asymptomatic elastic 
nodule with thin pink 
translucent skin, 2 cm

Ehlers-Danlos syndrome None

Inchingolo et 
al. (4)

26/F Face (infrazy-
gomatic  region)

Painless nodule, 0.5 cm hyaluronic acid filler 
injections

Injection of  non-animal  
stabilized  hyaluronic 

acid (NASHA)

Shim et al. (1) 18/M Face (cheek 
region)

Tender nodule without erythema, 
containing serosanguinous fluid, 

0.62 × 1.31 cm

None Habitually skin 
manipulation by patient

Kim et al. (8) 51/F First metatarsal 
head area

Solitary  tender skin-color cystic  
mass, 3 × 3 cm

None None

Present study 29/M Face (man-
dibular inferior 

border)

Solitary  cystic mass with 
erythematous, 2 × 4 cm, with 

recurrence

Surgical scar, CMSC Mandibular angle 
osteosynthesis with 

submandibular incision 
approach

aAbbreviation: NA, Not Available.

Cutaneous metaplastic synovial cyst is an extremely 
rare pathologic condition first described by Gonzalez et 
al. less than 3 decades ago. They reported 3 cases of sy-
novial metaplasia in cystic structures that were formed 
intradermaly in skin areas with history of previous surgi-
cal procedure (3). Up to now, reviewing the English Litera-
ture showed a few more reported cases including 17 stud-
ies which described 28 cases (Table 1).

Clinical features of the CMSC are usually as subcutaneous 
nodules or masses which vary in diameter between 0.4 - 6 
cm (2, 11, 17). All the reported cases were solitary lesions ex-
cept one which presented multiple tender, cystic nodules 
on both buttocks (7). These nodules can be tender or pain-
less. Overlying skin had erythema in some cases. Occasion-
ally, lesions drain serosanguinous fluid to surface epithe-
lium or this fluid may be aspirated from cystic lesions (9, 
17). Most patients had a history of previous local trauma 
or operation in the involved area and this lesion accompa-
nied with other disorders including basal cell carcinoma, 
Ehlers-Danlos syndrome and rheumatoid arthritis (Table 
1). Generally, there was no gender predilection in previous 
reported cases (15 females versus 13 males) (Table 1). More-
over, this lesion can appear in any site of the body includ-
ing (Figure 6) hand/arm (8 cases), head/neck (6 cases), foot/
leg (5 cases), abdomen (5 cases), buttock (3 cases) and chest 
(2 cases). This lesion was reported in a wide age range (7 to 
82 years), but most patients were older than 40 years old 
(Table 1). In two reports, the reported lesions in a 7 and a 
15 year-old patient were assumed to be a manifestation of 
Ehlers-Danlos Syndrome (12, 13). Although our patient was 
young, no signs of Ehlers-Danlos syndrome and related 
manifestations were found.

7%

28%

21%

17%

17%

10%

Hand/Arm

Head/Neck

Foot/Leg

Abdomen

Buttock

Chest

Figure 6. Distribution of Reported CMSC Cases According to the Sites of 
Involvement

Because of the presentation of CMSC in surgical scars 
(about 50% of the cases) and clinical similarity (such as ery-
thematous, tender, subcutaneous nodule), it was frequent-
ly misdiagnosed as a suture granuloma. Furthermore, 
other cutaneous lesions like epidermal cyst, mucous cyst, 
foreign body granuloma and eccrine poroma are similar 
differential diagnoses. Correct diagnosis is possible only 
by histopathological evaluation (3, 6-9, 13-17).

Histologically, CMSC is not a true cyst, because it lacks 
an epithelial lining. This pseudocyst is characterized by 
a thin layer of cells that resemble a synovial membrane 
and contain multiple villous processes towards the cen-
ter of the cyst cavity. This lining has variable cellularity 
from hypocellular to hypercellular areas. The hypercel-
lular area consists of four zones which contain differ-
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ent cells from the luminal zone to the outer zone. They 
include polymorphic epithelioid and multinucleated 
giant cells (zone 1 or luminal), lymphocytes, neutrophils 
and eosinophils (zone 2), vascular tissues (zone 3) and fi-
broconnective tissues (zone 4). The hypocellular area ap-
pears as an extensive zone of hyalinized connective tissue 
with fibrin deposition. The surrounding tissues (subcuta-
neous region) sometimes exhibit reactive changes such 
as fibrosis, which makes excision of this lesion difficult 
(2, 5, 7, 9).

Some of the specimens (18 cases) have been studied for 
immunohistochemical features of the CMSC and their 
results are presented in Table 2. All the studies showed 
positive staining against vimentin in all cell linings of 
the cyst wall, whereas stains for CD34, S-100, keratin, CEA, 
EMA and alpha-1AT had negative results. These findings 
support the mesenchymal origin of CMSC. On the other 
hand, the reaction to CD68 was negative in 4 studies (5 
cases) and positive in 2 studies (3 cases) and this positive 
reaction was only to histiocyte of the cyst wall but not to 
the synovial lining. CD68 positive reaction is a common 
manifestation in normal synovioum, but partial reac-
tion to CD68 in some cases of CMSC can show only some 
structural similarity between normal synovioum and 
CMSC. Therefore, we cannot consider the same origin and 
nature for them. In accordance with Bhawan et al. syno-
vial metaplasia may be only unusual reactive process of 
connective tissue, which is induced by disruption of skin 
structures (3, 6, 9, 10, 13-17).

Understanding the etiology of CMSC depends on the 
cognition of synovial metaplasia. Synovial metaplasia is 
formation of synovial-like membrane structures in lo-
cations not intimately related to joint or tendon sheath 
areas (18). This phenomenon was first described by Selye 

(19) and Edwards et al. (20) in experimental studies on 
reaction of subcutaneous tissues to injection of air and 
oil which developed synovial metaplasia. Since these ex-
perimental animal studies, some cases of synovial meta-
plasia in humans have been reported in association with 
joint and tendon prostheses, breast prostheses, testicular 
prostheses and scars of previous surgical incisions or oth-
erwise traumatized skin, although the term “cutaneous 
metaplastic synovial cyst” refers to skin and subcutane-
ous lesions. It is hypothesized that these metaplastic sy-
novial-like structures develop as a result of maturation of 
multi-potential surrounding connective tissue cells in re-
sponse to tissue disruption. Disruption of connective tis-
sue can entrap air or fluid in surgical wounds; also pres-
ence of foreign materials like sutures and orthopedic or 
breast prostheses may produce gliding trauma in dermal 
tissues, which stimulate formation of synovial metapla-
sia (18, 20, 21). This hypothesis can be confirmed by con-
sidering the embryological origin of normal synovioum 
and its development. Although the embryological origin 
of synoviocytes of a normal synovium is controversial, it 
is suggested that epithelioid cells are derived from his-
tiocytes of bone marrow, whereas fibroblasts are from 
local mesenchymal cells. In addition, the embryological 
origin of the normal synovium is a consequence of local 
mechanical disruption of connective tissue, which oc-
curs when the embryo begins to move in vitro. Hence, it 
is possible that disruption of connective tissue as a result 
of air or oil injections, hyaluronic acid filler injections, or-
thopedic devices or prostheses, breast implants, surgical 
scars, or repetitive trauma stimulate the embryological 
process of connective tissue disruption and the potential 
to induce synovium-like membrane of a CMSC (1, 2, 4, 7, 
9, 13, 18).

Table 2. Immunohistochemical Features of Reported Cutaneous Metaplastic Synovial Cystsa

Reported study Vimentin CD68 CD34 S100 Keratin CEA EMA Lysozyme Alpha-1ACT Alpha-1AT

Gonzalez et al. (3) + ND ND _ _ _ _ ± ± _

Stern and Sexton (14) + ND ND _ _ _ ND + + ND

Gomez Dorronsoro et al. (10) + ND ND _ _ - _ _ _ _

Bhawan et al. (6) + ND ND _ _ _ _ _ _ _

Beham et al. (15) + _ ND _ _ _ _ ND ND ND

Nieto et al. (13) + _ ND ND _ ND ND ND ND ND

Choonhakarn et al. (9) + + ND _ _ _ _ ND ND ND

Yang et al. (17) + + ND _ _ ND ND ND ND ND

Ramdial et al. (2) + ND ND _ ND _ _ ND ND ND

Chakravarthy et al. (5) + _ _ ND _ ND ND ND ND ND

Kim et al. (8) + _ _ ND ND ND ND ND ND ND
aAbbreviations: Alpha-1ACT, α-1-antichymotrypsin; Alpha-1AT, α-1-antitrypsin; CEA, Carcinoembryonic Antigen; EMA; epithelial membrane antigen; ND, 
Not Done; ±, Scattered positivity.

Although local trauma was considered as a primary cause of CMSC, there are some reports of CMSC develop-
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ment without any history of previous trauma or surgery 
in the involved area. These cases of CMSC without local 
trauma were seen in 11 of 29 reported cases. However, 
two of the cases were associated with Ehlers-Danlos syn-
drome, which causes cutaneous fragility and abnormal 
scaring; thus we can expect development of this lesion 
even after insensible microtrauma. Furthermore, five 
other patients in this group had lesions accompanied by 
rheumatoid arthritis, arthrosis or degenerative spondy-
losis, which cause chronic inflammation, produce con-
stant pressure and repeated mechanical disruption from 
rehabilitating devices like wheelchairs, predisposing pa-
tient to develop CMSC. A few patients remained who did 
not have any history of trauma or predisposing factors 
for development of CSMC, but even in these cases, the le-
sions had developed in areas where usually heavy pres-
sure is applied (index finger of a fisherman, first metatar-
sal head area and foot) (7-9, 13).

Considering the benign behavior of CMSC, treatment 
of choice is excisional surgery. Once the lesion has been 
excised, its recurrence is rare and only two cases had re-
currence, one of them was our patient. We believed that 
recurrence in this case was due to maladaptive mini-
plate osteosynthesis device (as a local constant traumat-
ic factor), which predisposed to recurrence of the lesion 
(5, 8, 9, 17).

Trauma as a significant etiology of health problems af-
fects nearly every population in the world (22). One of 
the rare consequences of trauma can be cutaneous meta-
plastic synovial cyst (CMSC), which is a recently described 
cutaneous lesion characterized by a tender subcutaneous 
nodule and usually occurs at the site of previous surgery 
or local trauma. Although the actual cause remains un-
clear, trauma as the most probable etiologic factor plays 
a role in development of CMSC by mechanical disruption 
of underlying connective tissue.

Considering benign behavior of CSMC and low recur-
rence rate of this lesion, the best treatment modality is 
simple surgical excision of the cyst and elimination of 
possible local trauma to the involved areas.
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