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Background: Tenosynovial giant cell tumors (TGCTs), synovial chondromatosis (SC), and synovial 
sarcoma (SS) exhibit similarities in clinical features and histochemical characteristics, and differential 
diagnosis remains challenging in clinical practice.
Methods: Data were collected from the pathology database of Shanghai Ninth People’s Hospital regarding 
patients who underwent surgery from 2010 to 2019 with histologically confirmed TGCTs, SC, and SS. 
Demographic and clinicopathological data of these patients were reviewed. Immunohistochemistry staining 
of 14 different markers was performed. Correlation analyses of the prognoses were evaluated.
Results: A total of 26 patients with TGCTs (8 diffuse TGCTs and 18 localized TGCTs), 16 with SC, 
and 11 with SS were identified. Pain was the main symptom of patients with both TGCTs and SC, while 
a palpable mass was the most common symptom for patients with SS. In addition to clinical features, we 
identified vital risk factors for disease recurrence. The mean follow-up periods were 51, 39, and 14 months 
for TGCTs, SC, and SS, respectively. Younger patients with diffuse TGCTs or patients with a higher 
neutrophil/lymphocyte ratio (NLR) displayed a significantly higher frequency of recurrence. We also plotted 
receiver operating characteristic (ROC) curve analysis for age and NLR. The area under the ROC curve 
(AUC) was calculated and demonstrated the ability to distinguish recurrent from nonrecurrent cases. In 
addition, higher CD163 expression was linked to recurrent diffuse TGCT cases.
Conclusions: These data indicated possible characteristics of different aspects of TGCTs, SC, and SS. 
Further clarification and understanding of these factors will help with differential clinical diagnosis and 
recurrent risk assessment.
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Introduction

Tenosynovial giant cell tumors (TGCTs), synovial 
chondromatosis (SC), and synovial sarcoma (SS) are a 
group of tumoral lesions arising from soft tissue and usually 
present with swelling or masses, pain, loss of function, or 
movement limitations (1). Differential diagnosis of TGCTs, 
SC, and SS is challenging in clinical practice due to their 
similar clinical manifestations, complex natural tumor 
histories and the limited number of patients with these 
lesions (2-5). However, the treatments and corresponding 
prognoses for the three diseases vary significantly. Long-
term surveillance may be appropriate for benign TGCTs 
and SC. However, for SS, due to its malignant nature, early 
intervention is highly recommended for its high metastatic 
ratio. The differences in clinical treatments require a quick 
and accurate clinical diagnosis. In addition, high recurrence 
rates may exist in TGCTs, SC, and SS, especially when 
surgical resection cannot thoroughly proceed because their 
aggressive or diffuse growth should be guided by symptoms 
and/or disease progression (6). Early prediction of prognosis 
would also be helpful for more precise tumor therapies 
among different patients.

In the clinic, routine pathological examinations after 
biopsy and operation are the mainstays to provide accurate 
decisions for diagnosis, and they also play an irreplaceable 
role in determining tumor recurrence. However, many 
patients are hesitant to undergo invasive procedures, such 
as biopsy and arthroscopy. These procedures are expensive 
and may increase the risk of discomfort, resulting in 
bleeding, longer healing periods or even recurrence (7,8). 
These procedures, though accurate, are not appropriate 
as a primary screen at the beginning of clinical inquiry, 
especially if malignancy is a possibility. In contrast, clinical 
information collected from medical histories, laboratory 
investigations and radiologic examinations can help classify, 
exclude and ascertain the diagnosis of one specific disease 
or a disease with similarities in certain aspects (9). In 
addition, information can guide the evaluation of prognosis 
and provide suggestions about the frequency of follow-up. 
However, given that TGCTs, SC, and SS are a relatively 
rare group of tumors, there are limited previous clinical 
analyses for distinguishing these three tumors.

In this study, we aimed to illustrate the clinical features 
of TGCTs, SC, and SS in detail, discuss the differential 
diagnosis, and evaluate the outcomes after surgical 
treatment. Because of the differences in growth behavior, 
TGCTs are further classified into localized TGCTs 

(l-TGCTs) and diffuse TGCTs (d-TGCTs) for more 
precise comparison. Before our research, these three entities 
were mainly covered in the English literature as case reports 
or a small case series. This is the first analysis comparing 
the clinical features of various aspects of TGCTs, SC, 
and SS in a relatively large patient cohort considering the 
rarity of these tumors. We also analyzed whether there are 
any possible clinical or pathological-based signatures to 
predict recurrence risk after surgery to provide insights for 
postoperative therapy. By combining clinical information 
for primary differential diagnosis and pathology analysis 
for prognosis prediction, we hope this study will assist in 
clinical diagnosis, applying precise treatments and providing 
reliable suggestions for follow-up care.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-21-542).

Methods

Sample selection

Tumor samples of TGCTs, SC, and SS were selected from 
the tissue bank of the Institute of Pathology, Shanghai 
Ninth People’s Hospital, Shanghai Jiao Tong University 
School of Medicine, from 2010 to 2019. All samples that 
were histologically proven as TGCTs, SC, and SS by the 
World Health Organization (WHO) criteria (10) were 
included. All specimens included in the study were from 
initial tumor resection. No recurrent tumor specimens 
were included in the further staining analysis. Moreover, 
patients with multiple hospitalizations (first biopsy and 
then surgery) were counted only once. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). This study was approved by the local 
ethics committee of the Shanghai Ninth People’s Hospital, 
Shanghai Jiao Tong University School of Medicine (No. 
SH9H-2019-T163-2), and individual consent for this 
retrospective analysis was waived.

Clinical data

All the data were obtained from the electronic clinical 
records, including age, sex, chief complaint, lesion site, 
neoplastic size, related surgery or injury history, laboratory 
results, surgery type, and follow-up. Tumor volumes 
(TVS) were calculated using Gobel’s method as described 
previously: TVS = π/6 × (tumor length) × (tumor width) 
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× (tumor depth) (11). The neutrophil/lymphocyte ratio 
(NLR) was defined as the ratio of absolute neutrophil 
counts divided by absolute lymphocyte counts as prognostic 
markers (12).

Histologic features

In addition to H&E staining, immunohistochemistry was 
performed on 4-μm-thick formalin-fixed paraffin-embedded 
tissue sections. Briefly, after dewaxing and rehydration 
at 60 ℃, the sections were treated with citrate buffer in a 
microwave oven for 30 min to retrieve nuclear antigens. 
The tissue sections were then blocked for endogenous 
peroxidase activity and incubated overnight at 4 ℃ with 
antibodies. The recommended dilution ratio was used for 
all of the antibodies. Secondary antibodies were added 
for an hour at room temperature (Maxim, China), and 
antibody detection was revealed by the DAB substrate 
(Vector Laboratories, USA), followed by costaining with 
hematoxylin solution (Sangon, China). The results and 
previous H&E staining slides were reviewed and evaluated 
at low magnification by two expert pathologists. The 
staining was scored as 4+ (positive in greater than 50% of 
cells), 3+ (positive in 25–50% of cells), 2+ (positive in 5–25% 
of cells), 1+ (only weak reactivity or less than 5% of positive 
cells), or 0 (no reactivity).

Statistical analysis

Data variables were summarized as percentages or means ± 
standard deviations (SDs). Given the small sample size, the 
statistical analysis was performed with the nonparametric, 
2-tailed Mann-Whitney test by Prism 6, GraphPad (La 
Jolla, CA, USA). A P value less than 0.05 was considered 
statistically significant. The prognostic accuracy was further 
evaluated by the area under the curve (AUC) of the receiver 
operating characteristic (ROC) curve.

Results

Patient characteristics

The baseline clinical characteristics of the included 
participants who were histologically documented as having 
TGCTs, SC, and SS between 2010 and 2019 are listed in 
Table 1. There were 26 TGCT samples (8 diffuse TGCTs 
and 18 localized TGCTs), 16 SC samples, and 11 SS 
samples from patients with median ages of 54.5, 62.0, and 

24.0, respectively. The common localizations of the TGCT, 
SC and SS samples were the knee and lower extremity. The 
sex distribution was nearly equal in the SC and SS samples, 
and a female preponderance was found among TGCT 
samples. Patients with SS had the timeliest diagnosis in the 
hospital among the three diseases, with an average disease 
duration before diagnosis of 1.2±2.9 years. A total of 12 of 
the 26 TGCT patients had tumors larger than 5 cm, with 
an average volume of 110.1 cm3, the largest size among the 
three. The mean tumor volumes of SC and SS were 18.6 
and 46.5 cm3, respectively. Typical images acquired from 
radiology and H&E staining are presented in Figure 1.

Chief complaints for clinical inquiry

We also reviewed the chief complaints from patients with 
these tissue tumors. The detailed data are presented in 
Table 2. In addition to a palpable mass (17/53), pain (30/53), 
limited movement (15/53), swelling (13/53), and numbness 
(2/53) were among the most common complaints of patients 
in the clinic. Pain was the main symptom of both TGCTs 
and SC, while a mass was the main symptom of SS. In other 
words, a patient with a chief complaint of pain was more 
likely to be diagnosed with TGCTs or SC, which were 
more likely to be benign tumors. However, patients with 
less pain and seemingly mild clinical symptoms were more 
likely to have malignant SS.

Surgical methods, complications, outcomes, and prognosis

For TGCTs and SC, both open and arthroscopic surgeries 
are commonly used. Open surgery was more frequently 
used for TGCTs due to their large volume and aggressive 
nature, especially when dealing with the diffuse type. All 
the cases of SS were completely resected with wide margins. 
Two young d-TGCT patients, aged 26 and 28, experienced 
postoperative ankylosis after open synovectomy. All 
discharged patients were recommended for joint function 
rehabilitation 1 month after surgery. Four patients with 
d-TGCTs in the knees suffered recurrence. After standard 
resection (3 open resections and 1 arthroscopy), the tumor 
relapsed, and patients acknowledged symptom-induced (2 
for swollen joints and 1 for pain) hospital checks or annual 
physical examinations. Among these four patients with 
recurrence, only one underwent a further knee arthroplasty 
in April 2020. Recurrent SC was found in 3 patients with 
original lesions in the knee, hip and ankle. All of them were 
initially treated with arthroscopic synovectomy and felt 
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Table 1 Comparison of clinical characteristics related with TGCT, SC and SS

Characteristic TGCT SC SS

Total No. of cases 26 16 11

Mean and median age, y 51.1±17.1, 54.5 57.8±16.3, 62.0 28.6±20.8, 24.0

Sex

Female 19 (73.08%) 8 (50%) 6 (54.55%)

Male 7 (26.92%) 8 (50%) 5 (45.45%)

Site

Lower extremity 22 (84.62%) 12 (75%) 9 (81.82%)

Hips 4 (15.38%) 2 (12.5%) 0

Upper extremity 0 2 (12.5%) 1 (9.09%)

Other 0 0 1 (9.09%)

Past history 3 (11.54%) 2 (12.5%) -

Suffering time, y 4.2±4.0 3.2±3.7 1.2±2.9

Mean and median tumor volume, cm3 110.1±173.4, 19.95 18.6±23.0, 7.85 46.5±50.0, 42.99

Surgery

Open 22 (84.62%) 9 (56.25%) 11 (100%)

Artificial joint replacement 11 (50%) 3 (33.33%) 0

Arthroscopic 4 (15.38%) 7 (43.75%) 0

Recurrence 4 (50% d-TGCT) 3 (18.75%) 5 (45.45%)

Follow-ups, mon 44.6±26.2 56.5±26.5 46.9±23.1

TGCTs, tenosynovial giant cell tumors; d-TGCTs, diffuse tenosynovial giant cell tumors; SC, synovial chondromatosis; SS, synovial 
sarcoma.

pain in the same operated joint. One patient underwent 
total artificial knee arthroplasty three years later, and the 
pain was relieved. SS patients have a greater susceptibility 
(45.45%, 5/11) to recurrence than the other two tumor 
types due to its malignant nature. All these recurrent lesions 
were from the lower extremities. Further treatments, 
including chemical/radiological agents (2 cases) and tumor 
enlargement resection (2 cases), were performed. No signs 
of recurrence or lung metastases were found at the SS 
follow-up.

All possible prognostic factors of recurrence in these 
three diseases were considered (Table 3). The results 
indicated that each identified clinical signature had a better 
predictive value as a risk factor for d-TGCTs than for the 
other tumors. More precisely, younger d-TGCT patients 
had a higher risk for recurrence (P=0.029), and a higher 
NLR was another risk factor in patients with d-TGCTs 

(P=0.048) but not in those with SC or SS. Tumor size, in 
our research, showed no predictive value among TGCTs, 
SC, and SS. We then evaluated the combination of patient 
age and NLR index to judge the prognostic performance 
by using ROC curve analysis. The AUC was calculated to 
be 0.7475, as shown in Figure 2, demonstrating that this 
combination had essential clinical significance to distinguish 
recurrent from nonrecurrent cases among these three 
diseases. In addition to clinical variables, we also compared 
the IHC staining intensity of several markers and found 
the CD163 expression level to be a prognostic marker of 
recurrence in d-TGCTs.

Although all these patients (53/53, 100%) showed 
different levels of positive CD163 immunoreactivity  
(Table 4 and Figure 3), a higher CD163 expression level was 
significantly related to a higher recurrence rate in patients 
with d-TGCTs (P=0.027). The association between CD163 
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Figure 1 Typical presentations from radiological images and H&E staining of tenosynovial giant cell tumors (TGCTs), synovial 
chondromatosis (SC) and synovial sarcoma (SS). Scale bars, 100 μm.

Table 2 The main symptoms of patients with TGCT, SC and SS for hospitalization

Main symptoms TGCT (%) SC (%) SS (%)

Tumor 5 (19.23) 3 (18.75) 9 (81.82)

Pain 16 (61.54) 10 (62.5) 4 (36.36)

Limited movement 11 (42.31) 3 (18.75) 1 (6.25)

Swelling 10 (38.46) 3 (18.75) 0

Numbness 0 0 2 (12.5)

TGCT, tenosynovial giant cell tumor; SC, synovial chondromatosis; SS, synovial sarcoma.

staining and recurrence was based on initial diagnosis. 
However, there was no other specific expression linkage 
between positive CD163 staining and the recurrence of SC 
or SS. Other common immunohistochemical biomarkers of 
pathological evaluation in 6 nonrecurrent SS patients and 4 
recurrent SS patients are listed in Table 5, including c-Myc, 
BMP-6, Gal-8, vimentin, CK, CK7, CK19, EMA, SMA, 
Bcl-2, calponin and Ki67.

Discussion

Although TGCTs and SC are benign tumors, they both 
have high local recurrence rates post-operation. A total 

of 9.8% of patients with l-TGCTs and 19.1% of patients 
with d-TGCTs suffered disease recurrence in a large 
Denmark cohort study (13). High local recurrence rates 
have also been found in SC after arthroplasty. Recurrence 
occurred in 3/26 (11%) SC patients in hips and 5/19 (27%) 
in knees (14,15). These tumors can grow aggressively and 
extra-articularly (16,17). Rarely, they may coexist with 
or transform into malignant sarcoma (Figure 4) (18). We 
summarized the English literature from PubMed about the 
clinical presentation of their malignant changes in Table 6 to 
increase the understanding of this process (16, 18-22).

Understanding the differences among TGCTs, SC, and 
SS is essential for diagnostic, prognostic, and therapeutic 
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Table 3 A summary of relapse according to clinical and biologic characteristics of patients with TGCT, SC and SS

Variable
l-TGCT d-TGCT SC SS

Non- Non- Recurrence Non- Recurrence Non- Recurrence

No. 18 4 4 13 3 6 5

Age 55.76±16.99 54.25±4.65 33.75±13.52 56±18.12 57±13.75 36.57±23.16 26.6±25.93

<50 7 (38.89%) 0 3 (75%) 5 (38.46%) 1 (33.33%) 3 (50%) 4 (80%)

>50 11 (61.11%) 4 (100%) 1 (25%) 8 (61.54%) 2 (66.67%) 3 (50%) 1 (20%)

P 0.029 NS NS

Volume 124.2±201.9 77.14±55.92 123.4±134.7 11.99±16.88 24.33±36.08 42.44±29.64 63.81±75.95

<5 12 (66.67%) 2 (50%) 1 (25%) 12 (92.31%) 2 (66.67%) 4 (66.67%) 1 (20%)

>5 6 (33.33%) 2 (50%) 3 (75%) 1 (7.69%) 1 (33.33%) 2 (33.33%) 4 (80%)

P NS NS NS

NLR 2.01±0.79 1.73±0.37 2.13±0.38 2.35±0.61 1.39±0.59 1.43±0.62 1.21±0.92

<2 7 (43.75%) 1 (25%) 1 (33.33%) 1 (12.5%) 2 (66.67%) 4 (66.67%) 4 (80%)

>2 9 (56.25%) 3 (75%) 2 (66.67%) 7 (87.5%) 1 (33.33%) 2 (33.33%) 1 (20%)

P 0.048 NS NS

TGCTs, tenosynovial giant cell tumors; l-TGCT, localized tenosynovial giant cell tumor; d-TGCTs, diffuse tenosynovial giant cell tumors; 
SC, synovial chondromatosis; SS, synovial sarcoma.

Figure 2 Receiver operating characteristic (ROC) curve analysis for the prediction of recurrence in tenosynovial giant cell tumors (TGCTs), 
synovial chondromatosis (SC) and synovial sarcoma (SS).
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implications. In this article, we analyzed their differences 
from several aspects, which may provide diagnostic 
information for primary care physicians when determining 
the possible disease in patients; therapeutic information 

when determining the necessity for further examination 
with a more active treatment such as biopsy or surveillance 
or whether conservative treatment itself is sufficient; and 
prognostic information for evaluating the probability 
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Figure 3 Representative CD163 immunohistochemistry sections of tenosynovial giant cell tumors (TGCTs) (recurrent and nonrecurrent 
cases), synovial chondromatosis (SC) and synovial sarcoma (SS). Scale bars, 100 μm.

TGCT (recurrent) TGCT (non-recurrent)

SC SS

Table 4 Summary of CD163 immunohistochemical staining

Variable
l-TGCT d-TGCT SC SS

Non- Non- Recurrence Non- Recurrence Non- Recurrence

No. 18 4 4 13 3 6 5

4+ (%) 4 (22.22%) 0 3 (75%) 0 0 1 (16.67%) 0

3+ (%) 9 (50%) 2 (50%) 1 (25%) 4 (30.77%) 0 3 (50%) 1 (20%)

2+ (%) 4 (22.22%) 0 0 7 (53.85%) 2 (66.67%) 0 2 (40%)

1+ (%) 1 (5.56%) 2 (50%) 0 2 (15.38%) 1 (33.33%) 2 (33.33%) 2 (40%)

0 0 0 0 0 0 0 0

P 0.027 NS NS

l-TGCT, localized tenosynovial giant cell tumor; d-TGCTs, diffuse tenosynovial giant cell tumors; SC, synovial chondromatosis; SS, 
synovial sarcoma.

of recurrence and suggesting follow-up frequency after 
hospital discharge.

Among the 53 patients in our study, 26 TGCTs, 16 
SC, and 11 SS were unanimously labeled by 2 soft-tissue 
pathologists based on microscopic histological grounds. 
Some different presentations in our findings compared 

with those of other research are listed as follows. First, in 
terms of diagnostics, the results of our research showed 
that the average age of TGCT patients was 51.12 years old, 
which was higher than the age of those with SC and SS. 
Ottaviani S and colleagues reported contradictory results: 
that TGCTs occur predominantly occur young adults (23). 
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Table 5 Immunohistochemical results of non-recurrent and recurrent cases of SS

Variable
Non-recurrent Recurrent

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 1 Case 2 Case 3 Case 4

C-Myc + + + − + − + − +, weak +, weak

BMP-6 − − − − + − − − − −

Gal-8 − − − − − − − + − −

Vim +, partial +, partial + + + + + +

CK + − +, epithelial + − − − − −

CK7 + +, epithelial − + − − − −

CK19 + +, epithelial − + − − − − −

EMA + − +, epithelial + + − +, partial +, focal + +

SMA − +, focal +, patchy − − − − −

Bcl-2 +, partial + + + + + + + +

Calponin +, partial − +, partial − − − + + +

Ki67 40% 40% 30% 35% − 40% 5% 2% 2%

SS, synovial sarcoma.

Figure 4 H&E staining and Ki67 immunohistochemistry results of malignant tenosynovial giant cell tumor (TGCT). Scale bars, 100 μm.
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This difference may be because most of our patients were 
diagnosed incidentally after knee arthroplasty operation 
as OA on admission, which agrees with the conclusions 
of other studies (18,24). The relatively balanced sex 

ratio in SC patients is also different from the reported 
male prevalence (25). In terms of clinical symptoms, 
the fundamental chief complaint was pain in those with 
TGCTs and SC and a palpable mass in those with SS. 
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Numbness was more common in SS and described in two 
of our patients, which may be due to nerve compression 
caused by extra-articular growth and rapid tumor growth. 
This symptom may exist more frequently in SS due to 
its aggressive growth behaviors, but it is also reported in 
malignant TGCTs (4,26) and SCs (27,28). The high FDG 
uptake in PET/CT examination of malignant tumors 
such as SS can also exist in TGCTs, which increases the 
difficulty of diagnosis.

Second, we studied possible factors related to recurrence 
and prognosis. Accurately identifying patients with a high 
risk of recurrence is crucial for improving prognosis, 
as these patients might benefit from early adjuvant 
chemotherapy or targeted therapy with a more frequent 

follow-up. Previously, studies have found several indexes, 
including age, tumor size and preoperative NLR, as effective 
predictors for evaluating the relapse of TGCTs (29),  
SS (30,31) or other highly recurrent neoplasms (32,33). 
In our research, we found that the age of onset and 
preoperative NLR were both strongly associated with the 
long-term prognosis of d-TGCTs. This suggests a closer 
follow-up for young TGCT patients with the diffuse tumor 
type. Moreover, the combination of age and NLR may 
further help to predict recurrence and outcomes for these 
three soft tissue tumors with a high AUC value (0.7475) by 
using ROC curve analysis. Young SC and SS patients with 
larger tumor sizes are also prone to a higher recurrence 
risk, although there was no significant difference. We also 
summarized the recent 5 years of recurrence factors of these 
three diseases in Table 7 (34-42). In addition to clinical data 
that provide a thorough outline of the diseases, pathological 
results remain the gold standard for disease diagnosis and 
classification. To systematically evaluate the distribution 
differences of clinicopathological characteristics between 
these diseases, we compared the expression of several other 
IHC markers in addition to the conventional markers of 
vimentin, CK, and EMA. The expression of CD163, c-Myc, 
and gal-8 was calculated in the included cases, as they are 
correlated with tumor aggression and poor outcomes in 
other cancers (43-45). As a macrophage marker, CD163 
was used to detect scavenger receptors and was positive in 
synovial cells of TGCTs (46). In our patients, significantly 
higher CD163 expression was observed, especially in 
recurrent cases of d-TGCTs, which was consistent 
with previous studies that pointed out the relationship 
between the excessive proliferative process or even tumor 
progression of TGCTs and CD163 expression levels (47,48). 
A better prognosis for SS may also be linked to the negative 
expression of c-Myc (49), though this was not proven in our 
data.

Third, systemic therapy is needed to achieve long 
disease-free situations. For severe or refractory TGCT 
cases, further adjuvant therapies, including external beam 
radiotherapy, intra-articular injection of medications, or 
targeted therapy with pexidartinib are promising (4,50,51). 
However, by telephone review, we found that the number 
of patients who received combined therapy after surgery 
was low. According to our results, only one patient with a 
d-TGCT (1/8, 12.5%) underwent regular external beam 
radiotherapy and did not relapse after 33 months of follow-
up; others who underwent regular annual CT examinations 
had a 4/7 (57.14%) recurrence ratio. Accurately identifying 

Table 6 Clinical features of malignant TGCT and SC summarized 
from literatures

Variable Malignant TGCT Malignant SC

Total No. of cases 57 72

Mean age, y 51.16±17.33 46.23±14.75

Sex

Female 31/57 (54.4%) 27/65 (41.5%)

Male 26/57 (45.6%) 38/65 (58.5%)

Site

Lower extremity 35 36

Hips 9 27

Upper extremity 8 7

Other 4 2

Metastases 31/57 (54.4%) 19/61 (31.1%)

Lung 21 18

Lymph node 12 0

Groin & pelvis 0 0

Brain 4 3

Surgery 41 61

Resection 26 14

Amputation 12 35

Radiation/chemotherapy 12 9

Artificial joint replacement 1 3

Recurrence 27/56 (48.2%) 21/57 (36.8%)

(16,18-22). TGCT, tenosynovial giant cell tumor; SC, synovial 
chondromatosis.



Wang et al. Clinical comparison of TGCT, SC and SS

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1059 | http://dx.doi.org/10.21037/atm-21-542

Page 10 of 13

Table 7 Recent 5 years studies about the recurrence risk of TGCTs, SC and SS

Disease Factors No. of cases Recurrence Conclusion Reference

TGCTs Atypical TGCTs with 
non-CSF1 fusions

6 (3 atypical, 3 
conventional)

2/3 atypical, 0 
conventional

Increase recurrence and aggressiveness (34)

Tumor number and 
pattern

135 14/135 (10.4%) Increase recurrence rate in hand TGCTs (35)

Incomplete resection 33 (15 l-, 18 d-) 10/33 (30%) Increase local recurrence in hindfoot TGCT (36)

joint capsule adjacency 50 3/50 (6%) Increase recurrence when adjacent to 
interphalangeal joints of fingers

(37)

Tumor size and 
arthroscopy 

941 100/823 (12%) Increase recurrence when l-TGCTs ≥5 cm and 
initial arthroscopy treatment

(38)

None 1,192 425/966 (44%) risk factors for recurrent d-TGCT were not 
identified

(39)

SC – – – – –

SS R0/R1 resection 220 52/220 (23.6%) Reduce recurrence after complete resection (40)

Size and adjuvant 
therapy

60 8/60 (13.3%) Increase morbidity and mortality when adjuvant 
chemo/radiotherapy applied in ≤5 cm patient

(41)

Tumor re-excision 
and trained oncologic 

surgeon

63 7/63 (11.1%) Decrease recurrence when re-excising tumor by 
oncologic surgeon

(42)

TGCT, tenosynovial giant cell tumor; SC, synovial chondromatosis; SS, synovial sarcoma. l-, localized-; d-, diffuse-.

patients with a high risk of recurrence is crucial to improve 
prognosis, as these patients might benefit from early 
systemic therapy, including adjuvant chemotherapy or 
targeted therapy.

This retrospective analysis has limitations. (I) These three 
diseases are not common, and the incidence of malignant 
changes in TGCTs and SC is extremely rare. The results of 
this research may not be as practical in the clinic as other 
diseases. (II) The sample size was relatively small because 
of the low incidence rate of soft tissue neoplasms. (III) This 
analysis lacked systematic functional outcome evaluations 
for assessing the recovery of joints from the operation. The 
further inclusion of patients in the future might contribute 
to a better understanding of the differences and prognosis-
related factors among these three diseases. However, this 
study still exhibited several important results. We believe 
the presented information will provide valuable information 
for a better understanding of the differential diagnosis of 
these soft tissue tumors.

Conclusions

In summary, TGCTs, SC, and SS can have similar clinical 

manifestations that sometimes make diagnosis difficult. 
Further imaging examination or biopsy for pathology is 
needed when features are atypical. This article helps to 
understand the differences among these three rare soft 
tissue tumors in terms of various aspects, including clinical 
characteristics, main symptoms, laboratory data, histological 
features, and prognostic outcomes. It also provides practical 
suggestions for the close follow-up of d-TGCT patients 
when they are young, have a high preoperative NLR or 
have strong CD163 expression in initial tumor sections.
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