
Introduction
Monoarticular joint synovitis of 
undifferentiated etiology (1), presents with 
complaints of pain and swelling which is not 
responding to anti-inflammatory treatment. 
Diagnosis and approach to treatment in 
such cases is very important for satisfactory 
clinical results. Arthroscopy is the preferred 
mode for biopsy (2-7) and provides 
macroscopic evaluation(3,8,9) of the 
monoarticular joint disease. Early diagnosis 
of tubercular synovitis is important to 
prevent joint damage(7) within few days to 
weeks. Similarly, inflammatory synovitis like 
rheumatoid synovitis also carries a 
prognostic significance if diagnosed early 
and treated(8).
Plain radiograph in early synovial disease 
usually remains normal for at least 6 to 12 
months after symptom onset(10). MRI is a 

highly sensitive tool to evaluate early 
undifferentiated synovitis and guide the 
management plan(11,12). It gives the extent 
of synovial hypertrophy(12) with sites of 
increased activity with gadolinium 
enhancement for directing biopsy(12,13). 
MRI features  described by Choi et al(14), 
where they considered synovial thickening, 
bone erosions, rim enhancement at bone 
erosions, soft tissue edema and 
extraarticular cystic masses for 
differentiating tubercular and rheumatoid 
synovitis. 
Our hypothesis is that MRI can diagnose 
the specific etiology, especially the 
tubercular and rheumatoid synovitis, in 
monoarticular joint synovitis of 
undifferentiated origin using the MRI 
features described by Choi et al (14). 

Methods
The study was approved by ethics 
committee of our institution. Between 2010 
and 2014, 34 patients were retrospectively 
analyzed from our database using the 
inclusion and exclusion criteria (Flowchart 
1). Clinical history, MRI findings, 
arthroscopy findings and biopsy reports 
were evaluated. Blood investigation like 
Rheumatoid factor, anti cyclic citrullinated 
protein (CCP) was used to diagnose 
inflammatory arthritis like rheumatoid and 
those cases were excluded from our study. If 
a patient presenting to our center for the 
first time without any waiting period then 
our policy is to give 2 weeks of anti-
inflammatory medications and if symptoms 
don't subside than we go ahead with other 
investigation of MRI, blood tests and 
immediate arthroscopic biopsy depending 

on MRI reports. If patient has already 
has waited for more than 2 weeks then 
we directly investigate with MRI, blood 
tests and go ahead with arthroscopic 
treatment.
Out of 34 joints, 26 knees, 5 ankles, 2 
hips and 1 shoulder joint were included. 
Out of 34 patients 22 were males and 12 
females between ages 9 years and 70 
years. According to Choi et al(14) as 

described in table 1, if uniform synovial 
thickening, large size of bone erosion, and 
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extra articular cystic masses more frequent 
and more numerous, then tubercular 
synovitis(14) and if more the degree of 
synovial hypertrophy without associated 
findings were present then diagnosis of 
rheumatoid synovitis(14) was considered. 
We used these findings to correlate MRI and 
biopsy results retrospectively between 
rheumatoid and tuberculosis cases. 

Arthroscopic evaluation was performed by a 
single senior arthroscopy consultant of our 
institution. On arthroscopic evaluation, 
joint was thoroughly inspected through 
standard portals. Macroscopic evaluation of 
the joint done and the suspected area of 
increased activity were chosen for biopsy. 
Atleast 6 different sites in the joint was 
considered for biopsy, material was packed 
in formalin filled glass bottle and sent for 
histopathological examination. 
Arthroscopic partial or subtotal 
synovectomy was done if needed. Biopsy 
samples were sent to two different 
laboratories only when MRI diagnosis 
showed chronic synovitis of infective or 
inflammatory etiology, where the cause was 
doubtful. To be sure of the diagnosis, biopsy 
material was sent in these patients by two 
experienced senior pathologist. . Depending 
upon the biopsy results further treatment 
was initiated. No prophylactic anti-
tubercular treatment was started as biopsy 
results usually arrived in a week for 
definitive treatment. Arthroscopic biopsy 
samples were sent to two labs for evaluation 
only where diagnosis of inflammatory or 
infective origin was doubtful on MRI in 23 
out of 34 cases
Results
In our case series, Out of 34, 9(26.47%) 

cases were of chronic nonspecific synovitis, 
7(20.58%) cases of tuberculous synovitis, 
7(20.58%) cases of rheumatoid synovitis, 
3(8.8%) cases of PVNS, 2(5.88%) cases of 
Synovial hemangioma, and 6 others. Out of 
34, tissue biopsy diagnosis was made in 
25(73.53%) and MRI diagnosis was 
obtained in 22/34 (65%) of our patients. 
Using features described by Choi et al, 
100% of tuberculosis cases and 57.14% of 
rheumatoid cases were diagnosed on MRI 
(Table 1). There was a mismatch in biopsy 
results among 4 (17.4%) out of the 23 cases 
that were sent to two recognized 
laboratories simultaneously.

Discussion
Monoarticular synovitis of unexplained 
origin (5)  needs a series of tests like blood 

investigation, MRI and biopsy to find out 
the causal factor. Effectiveness of 
arthroscopic biopsy in the diagnosis of 
monoarticular synovitis was discussed 
(4,6,17) earlier. We attempted to determine 
the same in this series along with 
effectiveness of MRI diagnosis. Conditions 
like synovial hemangioma and PVNS is 
done quite accurately (19,20,21) using 
MRI, but there is difficulty in diagnosing or 
differentiating infective versus inflammatory 
etiology. Choi et al(14) was the first to 
evaluate and differentiate these two 
conditions using MRI. We evaluated the 
suggested guidelines in this study. 

Arthroscopy plays an important role in 
diagnosis(2,4,15). Major use is in the 
patients presenting with unexplained knee 
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Table 1: Criteria and grading on MRI based on Choi et al14 to differentiate between rheumatoid and tubercular synovitis

 
44 patients with monoarticular joint synovitis

 Inclusion criteria

 History of unexplained 
pain/swelling over

 

large

 

joint, 
unresponsive to conservative 
treatment for 2 weeks

 

 

MRI done at our institution with 1.5 
Tesla scanning machine

Exclusion criteria 

i.

 

Patients with MRI imaging done outside institution 

and not available for evaluation - 5

ii.

 

Patients whose MRI not done due to financial 

constraints -

 

3

 

iii.

 

Biopsy report not available on retrospective 

evaluation -

 

1

 

iv.

 

Patients where serology is positive for anti-

inflammatory markers like rheumatoid factor or anti 

cyclic citrullinated protein(CCP) tests – 1

v. Patients with multiple joint pains

Total included patients - 34

Flowchart 1: Total no of cases included with inclusion and exclusion criteria in the study
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pain whose symptoms are disproportionate 
to the radiologic features or refractory to 
standard course of medical treatment(2). 
Arthroscopic synovial biopsy is considered 
as the 'gold standard'(16) for biopsy in 
monoarticular joint synovitis. Arthroscopy 
is an excellent tool to visualize the synovium 
macroscopically(3,8,9), evaluate the villi 
precisely and obtain biopsy from site 
correlating with clinical findings for 
microscopic evaluation3,6,8. Macroscopic 
evaluation of normal synovium looks bland 
and devoid of villi, granularity or increased 
vascularity(8). 
Arthroscopic findings can alter or add to the 
treatment plan which includes surgical 
tissue resection or medical treatment like 
Disease Modifying Anti-rheumatic Drugs 
(DMRD's) to the current treatment(2). 
Goeb et al(22) suggested that early 
diagnosis and early treatment initiation in 
patients with inflammatory arthritis can be 
possible by precise arthroscopic biopsy 
sample from the most representative 
pathological areas. Chen et al(14) evaluated 

the role of arthroscopy in unilateral knee 
arthritis where they accurately diagnosed 71 
cases and 3 cases were undiagnosable(4). 
They reported 39/74 (52.9%) cases as 
rheumatoid arthritis4. In our study, despite 
thorough arthroscopic and microscopic 
evaluation, we were not able to accurately 
diagnose in 26.47% of the patients, which 
were finally diagnosed as chronic non 
specific synovitis. Chronic non specific 
synovitis is also known as monoarthritis of 
unknown origin (5), 80% of these can go 
into complete remission over a period of 
two years(5) with just conservative 
treatment. 
As definitive treatment with antitubercular 
medication is available, diagnosis of early 
tuberculous synovitis is very essential to 
prevent cartilage damage. Arthroscopic 
definitive tissue diagnosis and timely 
treatment helps in achieving excellent 
results in 3 – 4 months period (7), with 
complete symptomatic relief and full joint 
function restoration(7). Early rheumatoid 
arthritis carries a prognostic value as disease 

modifying agents can be introduced, which 
can reduce the aggressiveness of the disease 
by inhibiting the progressive structural 
damage (8). In inflammatory synovitis like 
early rheumatoid arthritis complete 
remission or marked improvement is seen in 
most of the patients(11,15,18).
Out of 34 cases, 23 cases had synovial 
hypertrophy arthroscopically for which 
partial or subtotal synovectomy was 
performed to aid in clinical remission. In 
case of pigmented villonodular synovitis 
and synovial hemangioma, MRI guides the 
diagnosis in all the patients following which 
arthroscopic extended synovectomy and 
arthroscopic excision is the preferred 
treatment(19,20,21) which was performed 
in our 4 cases.
MRI is a highly sensitive tool for evaluation 
of patients presenting with undifferentiated 
synovitis(1). It can detect bony edema, 
cartilage erosions also when combined with 
gadolinium enhancement, degree of 
synovial thickening (pannus) and 
intraarticular lesions can be picked up1. In 
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Figure 1a: Arthroscopic view of knee joint through 
anterolateral portal showing synovial hypertrophy 
(small arrows) in the suprapatellar fossa with 30 
degree lens and camera facing 4 'o clock position.

Figure 1c: Histopathology findings showing 
epitheloid cells and granulomatous inflammation 
(arrow) suggestive of tuberculosis.

Figure 2a: Arthroscopic view of knee joint 
through anterolateral portalshowing reddish 
brown tumor with telangiectatic arterioles 
suggestive of hemangioma(H) in the lateral 
aspect of suprapatellar fossa with 30 degree lens 
and camera facing 12 'o clock position.

Figure 2b: Arthroscopic biopsy done through 
the anterolateral portal from multiple sites with 
basket punch. Note bleeding from the tumor site 
(arrow).

Figure 1b: MRI showing extensive bony edema(26.90mm), synovial  hypertrophy(11.78mm), 
multiple bony erosions(14.44mm), and extra articular cystic masses(*) favoring diagnosis of 
tuberculous synovitis.
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MRI, to differentiate between infective or 
inflammatory etiology is very difficult. But 
the extent of synovial hypertrophy, articular 
cartilage damage and other findings like 
cartilaginous loose bodies which are not 
visible on plain radiograph can be detected. 
Treatment plan can be based upon MRI to 
guide the site for arthroscopic biopsy, to 
have a baseline value of synovial 
hypertrophy if there is recurrence after 
synovectomy. MRI diagnosis in cases like 
synovial hemangioma and Pigmented 
villonodular synovitis (PVNS)(19,20,21) is 
accurate, as observed in this study too, 
where extended synovectomy can be 
planned preoperatively to avoid recurrence. 
However in a case report by Lee et al (23), 
where MRI suggested a diagnosis of 

Pigmented villonodular synovitis due to the 
hemosiderin deposits and a nodular mass 
around the knee joint but biopsy revealed it 
to be tuberculosis. They suggested that the 
first step in diagnosis of tuberculous knee 
arthritis is to have high index of suspicion 
(23). So, even biopsy remains the main 
means of diagnosis even in such cases.
Overall, MRI agreed with biopsy in 22/34 
(65%) of our patients. On using MRI 
features for finding rheumatoid and 
tuberculous synovitis, tuberculosis was 
diagnosed in 7/7(100%) and rheumatoid in 
4/7(57.14%) of the cases (Table 2).
Gadolinium enhancement was used in 3 (2 
cases were rheumatoid and 1 case was 
tuberculosis) out of 14 of our patients with 
tuberculosis and rheumatoid. Enhancement 

of bone and synovium and also the rim 
enhancement was similar in both the 
scenarios. This led us look for other factors 
in these cases to differentiate between them. 
Lymph nodes were enlarged in tuberculosis 
as compared to none in rheumatoid. Also 
the erosions were multiple and large in 
tuberculosis as compared to rheumatoid 
cases. Overall, it was the combination of 
extensive synovial hypertrophy, multiple 
large bony erosions, extensive edema, 
extraarticular mass and enlarged lymph 
nodes which favored the diagnosis of 
tuberculosis. Also, synovial hypertrophy 
with minimal erosion, mild to moderate 
edema, with no extraarticular masses and no 
enlarged lymph nodes favored the diagnosis 
of rheumatoid. Further evaluation for the 
need of gadolinium contrast agent is needed 
to assess its real use in differentiating these 
two conditions.

Arthroscopic biopsy samples were sent to 
two labs for evaluation in 23 out of 34 cases. 
Out of which 20 reports matched each 
other. There was disagreement in 4 out of 
23 (17.4%) cases. Out of 4 cases, 3 cases 
were reported by the lab as chronic non 
specific synovitis and 1 case of suppurative 
synovitis which was diagnosed by other lab 
as 3 cases of rheumatoid and 1 case of 
tuberculous synovitis, respectively. 
Implications of correct diagnosis are well 
known, especially in the case of tuberculosis 
where there is specific treatment available 
and complete remission is possible, if it is 
missed, complete destruction of the joint is 
inevitable. Therefore it is important to send 
biopsy samples to at least two laboratories 
that can increase the probability of correct 
diagnosis in patients. 
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Table2: Arthroscopic biopsy results and its correlation with MRI

Final Diagnosis on 

biopsy

Total no 

of cases
Percentage Correlation with MRI

Chronic non specific 

synovitis 
9/34 26.47%

No specific diagnosis could 

be obtained on MRI or 

biopsy

Tuberculous synovitis 7/34 20.58% 7/7 (100%)

Rheumatoid synovitis 7/34 20.58% 4/7 (57.14%)

PVNS 3/34 8.80% 3/3 (100%)

Synovial hemangioma 2/34 5.88% 2/2 (100%)

Loose bodies 2/34 5.88% 2/2 (100%)

Suppurative synovitis 2/34 5.88% 2/2 (100%)

Synovial lipoma 1/34 2.94% 1/1 (100%)

Synovial Cyclops 1/34 2.94% 1/1 (100%)

Figure 2c: Piecemeal excision (arrow heads) of the 
tumor done with arthroscopic scissors through the 
anterolateral portal with 30 degree lens and camera 
facing 12' o clock position.

Figure 3a: MRI of right shoulder showing synovial 
hypertrophy (18.33mm) with rice bodies (arrow).

Figure 3b: Histopathology after arthroscopic 
biopsy of  the same shoulder,  show ing 
synoviothelial hyperplasia (arrow). Perivascular 
aggregates of plasma cells with russel bodies 
(circled) suggestive of rheumatoid synovitis

Sundararajan  et al



Limitation of the study 
Several limitations must be taken into 
consideration in this study. Firstly, the 
sample size of our study group is small and 
multiple joints were included, because of 
the rarity in monoarticular synovitis cases in 
general, but still it is better than most of the 
other studies. Secondly, analysis of the MRI 
was done by single experienced radiologist 
at our institution. So, effects of interobserver 
variability could not be assessed in this 
study. Thirdly, gadolinium enhancement 
was not performed on every case as we were 
in initial stages to give enhancement to 

monoarticular joint synovitis cases before 
this study was considered, so Choi et al.'s 
criteria couldn't be replicated to the exact 
similarity. Finally, only 23 cases (out of 34) 
were sent to two laboratories, further 
reducing the sample size, because of the 
institute policy to send them to two labs 
only where diagnosis of inflammatory or 
infective origin was doubtful on MRI.

Arthroscopic biopsy and MRI both are 
reliable techniques, with better success 
rate in the diagnosis of monoarticular 
synovitis of unknown etiology. Choi et 
al's MRI recommendations may aid in 
differentiating between infective or 
inflammatory etiology of monoarticular 
joint synovitis.

Conclusions
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