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Abstract 
 

Introduction: We undertook a systematic review of the literature to determine the efficacy and safety of Imatinib in the restriction of 

activity and effective treatment of patients with aggressive fibromatosis (AF) and pigmented villonodular synovitis (PVNS) and their 

recurrence. 

Method: We searched studies in the PubMed and Cochrane collaborative library at all levels from 2010 to April 2019. Two indepen- 

dent reviewers evaluated the articles according to the predefined criteria and extracted the related data. Primary outcomes associated 

with tumor size shrinkage, relapse and overall survival along with secondary outcomes such as pain, quality of life, and side effects 

were investigated. 

Results: 112 studies were evaluated out of which only 6 studies that covered original studies and case reports were entered into this 

systematic review. A total of 79subjects had participated in these six studies with an age range of 22 to 41 years old. In five studies, 

participants had a primary tumor and in one research they reported relapse. The recommended dose was 400 mg/day, which was 

usually continued for 4 to 12 months. The tumor size shrinkage and low side effects of drugs have been reported. 

Conclusion: According to the results, no systemic treatment for PVNS and AF has been approved so far, but many studies have 

demonstrated the efficacy of Imatinib in the treatment of these diseases. However, further studies are required for optimal treatment 

and combined therapies. 
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1. Introduction 

PVNS is known as a TGCT, which is a rare synovial 

disease with an incidence rate of 1.8 cases per million [1- 

5]. Although the primary cause of PVNS is unknown at the 

present, recent studies have exhibited its neoplastic nature 

and malignancy [6-8]. This disease can affect all synovial 

structures, especially the knee joints. It is characterized 

with reproduction of synovial tissues and invasion of 

cartilage and bone around the joints. PVNS can produce 

clinical symptoms such as swelling, pain and diffuse form, 

or recurrence. This tumor can cause ever articular cartilage 

damage and functional impairment, which ultimately 

leads to joint replacement or even amputation [12-9]. 

Synovectomy, open surgery or arthroscopy is a standard 

treatment for PVNS [7, 13], but postoperative problems 

and restrictions such as long-term admission and stiffness 

rehabilitation periods after surgery, especially high 

recurrence rates, are very common. The reported 

postoperative recurrence rate of this disease is about 65% 

[10,14-15]. 

Imatinib is a tyrosine-kinase inhibitor, which is the 

selective drug for the treatment of chronic myeloid 

leukemia and gastrointestinal stromal cell tumors. Recent 

studies have revealed Imatinib clinical effects on PVNS 

[1, 16-19]. The effect of Imatinib on PVNS was initially 

reported by Blay et al. [1]. In a retrospective study, Cassier 

et al. treated 37 patients (74% of patients were stable) in 

different centers with Imatinib, reporting a recovery rate 

of 73% in patients [17]. 

However,  the  anti-tumor  mechanism  of  Imatinib  in 

PVNS and AF is unclear. Two recent studies have 

provided the prognosis of this rare disease. A study by Xie 

et al. in China, reported a recurrence risk of 20% after the 

first surgery [20]. Palmerini studied patients in Italy and 

the United States, reporting a recurrence risk of about 28% 

with an average follow-up of 4.8 years [21]. Various 

treatments have been proposed for the treatment of these 

tumors. In an initial adjuvant therapy, Wiss et al. suggested 

the use of Yttrium 90 radioactive in patients with relapsed 

TGCT [22]. Shabat et al. combined the debulking and 
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intra-articular instillation of 90Y in 10 patients without 

any recurrence [23]. No extra-articular diffusion of 90Y 

has also reported, but radioactive isotope injection in 

young patients or patients at the gestational age should be 

performed with caution. Some authors have reported skin 

necrosis or recurrent pain [24]. On the other hand, Heyd 

suggests that external beam radiation treatment offers a 

safe and effective alternative to prevent the progression or 

recurrence of TGCT after initial surgery. In general, the 

effectiveness of primary or adjuvant external beam or an 

intra-articular radiation as a therapeutic modality remains 

to be confirmed, since existing data are often limited to a 

small group of individuals or only one center. 

This type of reports suggests that systemic therapy, 

though effective, may produce systemic complications 

that prevent the treatment of typically localized patients 

and non-lethal cases. Hence, the main question is whether 

these agents are suitable for local treatment. For this 

purpose, this study was designed to evaluate the efficacy 

and safety of Imatinib for the treatment of aggressive 

fibromatosis (AF) and pigmented villonodular synovitis 

(PVNS) and their recurrence. 

 
Tenosynovial Gaint cell tumor (TGCT) 

2. Method 

2.1. Selection of studies: 

The title and abstract of all papers and citations were 

studied by two independent reviewers (an oncology 

specialist and a senior medical education specialist). All 

disagreements were resolved by consensus. 

 

2.2. Inclusion criteria: 

All studies that investigated the efficacy of Imatinib 

(with varying doses or frequencies) for the treatment of 

patients with AF and PVNS and their recurrence, were 

reviewed. Studies that had addressed at least one criteria 

under study such as recurrence, overall survival, quality of 

life, general progression of the disease or side effects were 

included in the study. 

Abstract presented at conferences, which were 

published in journals, but their full text was unavailable, 

were also included in the review. All studies that their 

population included patients with a tumor other than D-

TGCT and AF, or children with this disease were 

excluded. 

 
2.3. Sources and Search Strategies 

We searched all English articles published in the 

Pubmed databases and Cochrane collaboration library 

from 2010 to April 2019. The references of papers were 

manually reviewed. The search strategy has been shown 

in Figure 1. 

 
2.4. Data Extraction 

Primary outcomes of the study were: 1. Tumor size 

shrinkage: Any tumor size shrinkage confirmed by MRI 

or PET and CT-Scan. 2- Tumor recurrence: Any reports of 

tumor recurrence or spread (metastasis) to other areas after 

treatment based on the pathology report. 3. Quality of life 

or overall survival of the patients in terms of being alive 

and absence of tumor or stability of the disease. 

 

 

 
Figure 1. Search Strategy 
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Secondary outcomes were: 1. Pain: Assessing whether 

the person was deteriorating or recovering, or whether his 

physical activity has improved. The degree of pain 

measured by any valid instrument, visual analog scales  or 

the patient’s own statement were considered. 2. Side 

effects of Imatinib: Drug-induced toxicity or edema, fluid 

retention, nausea, skin rash, or any type of inflammation 

that was confirmed by the physician were considered as 

drug-induced complications, even if they did not result in 

the discontinuation of treatment. 

 
3. Results 

112 studies were evaluated out of which only 6 

researches that consisted of original studies and case 

reports were entered into the systematic review. 

 

3.1. Characteristics of Studies and Subjects 

We included 6 studies in our review. The details of 

these studies are shown in Table 1. 

There were a total of n=79 subjects in these six studies, 

who were in the age range of 22 to 41 years. In five studies, 

subjects had a primary tumor, and in one study, relapse had 

been reported. 

Another study, which was excluded from our systematic 

study due to its in vitro design, was conducted by Chen in 

2015 [29]. It investigated the effects of Imatinib on PVNS 

cell proliferation. The results of this study exhibited that 

Imatinib significantly inhibited the survival and invasion 

ability of PVNS fibroblast-like synoviocytes at a dose and a 

pathway associated with Z-LEHD-FMK in a specific time. 

 

 
 

Table 1. Characteristics of Studies Include in Our Review 
 

Article Ravi, 2010 Kurtz, Dufresne, 2010 Cassier, Stacchiotti, Dao, 2014 
 (25) 2010 (27) 2012 (17) 2013 (28) 
  (26)   (19)  

Study N=6 N=1 N= 40 N= 29 N= 2 N= 1 (male) 
population  (female)     

Age - 22 years old Mean age=41 years Mean 24 ad 34 26 years old 
    age=41 years years old  

Drug dose 400 mg/day 400 mg/day 400 mg/day 400 mg/day 400 mg/day 400 mg/day 
    and one   

    patient 600   

    mg/day   

Location PVN100 Aggressive 70% extra 59% PVNS PVNS in Recurrent tumor 
and type knee fibromatosis abdominalaggressive in the knee the knee subscapularis 
of tumor  In shoulder fibromatosis   muscle (AF 
Duration of 7 months 34 months 12 months 4-7 months 4-7 months -- 

treatment       

Duration - 42 months 34 months 8-10 months 7 months 6 months 
of follow-       

up       

Improved 83% 4 months of -- 73% All clinical Total 
clinical improvement in treatment  improvement in symptoms improvement of 

symptoms pain and revealed  clinical improved clinical 
 swelling improved  symptoms  symptoms 
  clinical     

  symptoms of     

  pain and     

  swelling     

Quality of 33% stable Normal Progressive free survival --- 72% Intra tumoral 
life or disease condition or of 55%  reduction in calcifications 
overall  desirable after 2 years  SUVmax reported in 
survival  life quality    MRI 

 55%  ---    

 reduction in MRI images  74% of Two Patient with 
Tumor size PET reported a  patients had a patients stable disease 
shrinkage absorption tumor size  stable disease with stable  

 and 75% shrinkage.   disease  

 reduction in      

 SUVmax in      

 other      

 imaging      

Relapse 7-20% re- NA 8 out of 10 patients NA NA NA 
after excision  relapsed    

treatment       

 Drug toxicity NA Not reported Edema or Not NA 
 in one patient   fluid reported  

    retention-   

Side effects    41%),   

    fatigue   

    (24%),   

    nausea   

    (17%),   

dermatosis / 
skin rash (10%) 
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Cell apoptosis was higher in the intervention group, which 

was blocked by the Caspase-9 inhibitor. The expression of 

caspase-9 was significantly elevated, and the Bcl-2 and 

Caspase-3 families were activated following Imatinib 

treatment. In general, the results showed that Imatinib had 

an anti-proliferation effect on PVNS-FLS and could be 

considered as a new treatment method. 

 
4. Discussion 

The results of the study showed that systemic therapy 

plays an important role in the management of unresectable 

diseases and the improvement of clinical and functional 

symptoms [1]. The key role of CSF1 in pathogenesis has 

led to the use of pharmaceutical drugs such as Imatinib for 

the treatment of PVNs / TGCT. In the same line of 

research, Ravi in 2011 also stressed the promising results 

of Imatinib in the treatment of these tumors [30]. The 

study of Cassier also found that Imatinib was effective   in 

treating PVNS, but the toxicity induced by long-term drug 

therapy should always be considered. It has also been 

shown that Imatinib treatment is an effective treatment for 

relapsing AF tumors or c-KIT positive tumors that cannot 

be removed [17, 28]. However, what should be considered 

is the basic biological characteristics of patients that serve 

as a major parameter in response to Imatinib for AF 

treatment. These features include the KIT exon 10 M541L 

variat that influences tumor control. In this connection, 

parameters that significantly predict the therapeutic 

outcomes are a tumor size of more than 120 mm and 

lymphopenia [27]. It has been reported that Imatinib is not 

a suitable alternative for the treatment of nilotinib resistant 

PVNS tumors [19]. 

It is  widely  believed  that  the standard  treatment 

for TGCT is surgery. However, D-TGCT resection is 

extremely difficult and it is quick to relapse even for 

multiple times [31]. The local malignant process of these 

tumors rarely leads to death, but they cause functional 

disorders that damage joint and impair quality of life [32]. 

Several studies have suggested that resection is a 

standard surgical treatment for TGCT, but so far no systemic 

treatment has been approved for D-TGCT. However, 

several studies have exhibited promising clinical results in 

relation to the use of certain medications. Also, it has been 

stated that systemic treatment targeting CSF1-CSF1R axis 

offers a suitable alternative for the young population [31]. 

The results of a study have shown that Imatinib therapy is 

appropriate for patients with desmoid tumors since FDG- 

PET imaging has confirmed the considerable ability of 

Imatinib in stabilizing tumors and slowing their growth 

rate [29]. This reduction even reaches as high as 54% 

in the standardized uptake value (SUV). Nonetheless, 

further research is required to validate these treatments 

and understand how the best of them could be combined 

in a therapeutic strategy. 

The recommended dose is 400 mg/day and for a period 

of 4 to 12 months, though there is still not consensus about 

the appropriate duration of use. 

In general, it is obvious that this drug is effective in 

neo-adjuvant settings, but the optimal course of treatment 

must be determined. The authors, based on the results, 

posit that in any situation, depending on the location, the 

degree of tumor involvement and drug-related side effects, 

the behavior of the tumor may vary significantly. As a 

result, clinical judgment should involve determining the 

length of treatment, and follow-up is especially necessary 

to determine the long-term effects of this drug. 

Given that none of the above studies were clinical 

trials, it is recommended to conduct clinical trials to make 

more informed decisions regarding the use of this drug and 

its effect. 

 
Ethical and Legal Considerations: this study is review 

and did not need to approve by ethical committee. 
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