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Abstract 
Objectives: To evolve a diagnostic pattern of synovial fluid analysis, thus determining the usefulness of 

routine synovial fluid analysis as a simple diagnostic aid in various forms of arthritis. 

Background: Synovial fluid analysis is a simple, inexpensive investigation, whereby, based on simple 

laboratory tests and the physical characteristics of the synovial fluid, definitive diagnosis of various 

arthritis could be arrived at. Synovial fluid aspiration is a simple OPD procedure. It does not need much 

expertise. It could be performed in all hospitals including the primary health centre. 

Methods: 50 patients with joint effusion attending the orthopaedic outpatient department of our hospital, 

were selected at random. They were examined clinically, subjected to routine laboratory investigations, 

radiology and then synovial fluid aspiration was done under aseptic precautions and sent to biochemistry, 

pathology and microbiology departments for synovial fluid analysis. Doubtful cases based on synovial 

fluid analysis reports, were subjected to histopathological examination.  

Results: Out of the 50 cases, 13 cases were diagnosed as osteoarthritis, 12 as traumatic arthritis/ 

haemarthrosis, 6 patients were diagnosed as tuberculous arthritis, 5 as septic arthritis and 5 patients as 

rheumatoid arthritis. One case each was diagnosed as gouty arthritis and neuropathic joint effusion. 7 

cases were diagnosed as chronic non-specific synovitis as no definitive diagnosis could be arrived at, 

after interpreting the synovial fluid analysis findings and histopathological examination. 

Interpretation and Conclusion: Synovial fluid analysis is a satisfactory procedure in terms of both 

diagnosis as well as patient’s compliance point of view, especially in a patient of rural area and lower 

socio-economic strata. Diagnosis of various arthropathies can be obtained and obtained early in a 

significant number of cases. The technique can eliminate unnecessary treatment and possibly, the need 

for an arthrotomy. 

 

Keywords: synovial fluid; osteoarthritis; rheumatoid arthritis; tuberculous arthritis; septic arthritis; gouty 
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Introduction  

Arthritis is a major health problem, where, though the mortality is very less, morbidity is very 

high. It is one of the oldest and yet the most neglected disease. The earliest known example is 

the evidence of arthritis being found in the skeleton of a large swimming reptile, which lived 

about 1,000,000,000 years ago with multiple arthritis in vertebral joints, now being preserved 

in the museum of Kansas University.  

It has been emphasized that synovial fluid examination mirrors the pathology of joint disease, 

in much the same way as urine analysis in genito-urinary tract diseases. Since the underlying 

synovial tissue reaction is often reflected in the joint fluid, its analysis may provide much 

information about the disorders at this primary site of activity itself. Careful examination adds 

to the accuracy of diagnosis and at times, proves to be the only means of establishing it 

correctly. 

 

The following are the aims and objectives of our study 

1. To study synovial fluid analysis in the form of its physical nature, cytology, biochemical 

changes and microscopic appearance. 

2. To aid in the definitive diagnosis of septic arthritis, tubercular arthritis, syphilitic arthritis,  
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rheumatoid arthritis, osteoarthritis, gouty arthritis, 

neuropathic joint effusion, pigmented villo nodular 

synovitis, haemophilic arthritis, etc. and thus in its 

treatment. 

3. To diagnose the cause of swelling and pain in the joints. 

 

Methods 

The present study comprises of fifty cases of joint effusions 

which were investigated and treated at Basaveshwara 

Teaching & General Hospital, attached to Mahadevappa 

Rampure Medical College, kalaburagi who attended the 

Orthopaedic Outpatient Department during the study from 

September 2016 to August 2018. Cases were selected at 

random who had joint symptoms and effusions. 

 

Procedure: 

The skin over the joint was cleansed with betadine (povidine 

iodine) solution and spirit and draped with sterile towel. The 

skin over the area of puncture, subcutaneous tissue, deep 

fascia and capsule were infiltrated with 2 ml of 2% xylocaine. 

A large bore needle (No. 16 to 18 gauge) was used for 

aspiration. The fluid was aspirated with a 10 ml syringe. 

 

 
 

Fig 1: Showing the entry point into supra patella pouch 

 

The fluid thus aspirated, was collected and portioned into 

four separate parts 

1. Plain bulb for physical examination. 

2. Double oxalate bulb – 3 ml of fluid for cytological study. 

3. Plain bulb for biochemical study 

4. Sterile bulb for culture and sensitivity. 

 

Gross Appearance of Synovial Fluid: Synovial fluid was 

assessed for Volume, colour, clarity, viscosity and clot 

formation 

 

 

 
 

The following procedures were done in the Department of 

Pathology: 

Microscopic Examination 

a) Unstained Preparation 

b) Stained preparation for cytological examination: 

i) Total leukocyte count :Differential count of 

leukocytes: Presence of Histocytes, synovial cells 

and cytoplasmic inclusion granules:  

The following procedures were done in the 

Department of Microbiology 

 

Bacteriological examination 

Synovial fluids after aspiration were sent for culture. In this 

series, blood agar was used as a culture media for all non-

tuberculous patients. In cases of tuberculous patient, culture 

was plated on Lowenstein-Jensen media. 

The following procedures were done in the Department of 

Biochemistry: 

 

Biochemical Examination 

a) Sugar: 

b) Protein: Protein content of synovial fluid was estimated by 

Biuret method as grams per 100 cc of fluid. 

c) Mucin clot test (Ropes Test) 

 

Biopsy 

It was performed for histopathological examination in 

doubtful cases using 10% formalin as preservative. 

 

Results 

All the patients were examined with routine laboratory and 

radiological examination were done in all cases. Synovial 

biopsy was done to confirm the diagnosis in tuberculous 

arthritis, rheumatoid arthritis and chronic non-specific 

arthritis. Synovial fluid was aspirated from the affected joints 

(47 knee, 2 elbow and 1 metatarsophalangeal joint) and 

analysis was done. 

Final diagnosis in the present study, by clinical examination, 

other conventional investigation, synovial fluid analysis and 

synovial biopsy of different arthritides are categorized into the 

following arthritides. 

In this series, the number of patients suffering from different 

arthritides is shown in table-1. 
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Table 1: Distribution of different arthritides 

 

Type of arthritis Number Percentage 

Osteoarthritis 13 26.00 

Traumatic arthritis/ haemarthrosis 12 24.00 

Chronic non-specific arthritis 7 14.00 

Tuberculous arthritis 6 12.00 

Rheumatoid arthritis 5 10.00 

Septic arthritis 5 10.00 

Gouty arthritis 1 2.00 

Neuropathic joint effusion 1 2.00 

Total 50 100.00 

 

Distribution of different arthritides 

 

 
 

Table 2: Age distribution of various types of arthritis 
 

Types of arthritis Total No. of cases 
Age group in years 

11–20 21–30 31–40 41–50 51–60 >60 

Osteoarthritis 13 -- -- -- 3 6 4 

Traumatic arthritis/ haemarthrosis 12 1 4 2 4 1 -- 

Chronic non-specific arthritis 7 1 3 3 -- -- -- 

Tuberculous arthritis 6 3 1 2 -- -- -- 

Rheumatoid arthritis 5 -- 4 1 -- -- -- 

Septic arthritis 5 2 1 -- 1 1 -- 

Gouty arthritis 1 -- -- -- 1 -- -- 

Neuropathic joint effusion 1 1 -- -- -- -- -- 

 

Age distribution of various types of arthritis 
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Table 3: Sex distribution in various arthritides 

 

Type of arthritis Total No. of cases No. of male No. of female 

Osteoarthritis 13 7 6 

Traumatic arthritis/ haemarthrosis 12 11 1 

Chronic non-specific arthritis 7 5 2 

Tuberculous arthritis 6 4 2 

Rheumatoid arthritis 5 2 3 

Septic arthritis 5 4 1 

Gouty arthritis 1 1 -- 

Neuropathic joint effusion 1 -- 1 

 
Table 4: Showing physical properties of synovial fluid in normal and diseased joints. 

 

no Disease Volume in ml Appearance color/clarity Mucin clot test Viscosity Fibrin clot 

 normal 3.5 Straw/clear Good Good - 

1 Osteoarthritis Variable Pale /yellow Good normal - 

2 Traumatic arthritis/ haemarthrosis Variable Haemorrhagic/xanthochromic Fair to good decreased - 

3 Chronic non-specific arthritis Moderately increased Straw/yellow Fair to good decreased +/- 

4 Tuberculous arthritis Moderately increased Yellow poor decreased + 

5 Rheumatoid arthritis Variablr Yellowish green poor decreased + 

6 Septic arthritis Abundant Grey poor decreased + 

7 Gouty arthritis Scanty Yellow poor decreased - 

8 Neuropathic joint effusion Scanty Yellow fair Normal - 

 
Table 5: Showing cytological appearance of normal and diseased joints 

 

No Disease Total WBC count/mm Predominant cell type 

 Normal synovial fluid <200 Mixed cell with poly, Lympho mono poly less 12 (25%) 

1 Osteoarthritis 500-1000 Variable from polymorphs to lymphocytes 

2 Traumatic arthritis/ haemarthrosis 1000-5000 Predominantly mononuclear cells 

3 Chronic non specific arthritis <1000 Variable from polymorphs to lymphocytes 

4 Tubercular arthritis 1000-50000 Lymphocytes 60 to 80% with monocytes 

5 Rheumatoid arthritis 2000-40000 Polymorphs 65 to 80% 

6 Septic arthritis >5000 Polymorphs 80 to 95% 

7 Gouty arthritis 2000-15000 Polymorphs 60 to 80% 

8 Neuropathic joint effusion <1000 Mono nuclear cells 
 

Table 6: Showing cytological appearance of normal and diseased joints 
 

No Disease Total WBC count/mm Predominant cell type 

 Normal synovial fluid <200 Mixed cell with poly, Lympho mono poly less 12 (25%) 

1 Osteoarthritis 500-1000 Variable from polymorphs to lymphocytes 

2 Traumatic arthritis/ haemarthrosis 1000-5000 Predominantly mononuclear cells 

3 Chronic non specific arthritis <1000 Variable from polymorphs to lymphocytes 

4 Tubercular arthritis 1000-50000 Lymphocytes 60 to 80% with monocytes 

5 Rheumatoid arthritis 2000-40000 Polymorphs 65 to 80% 

6 Septic arthritis >5000 Polymorphs 80 to 95% 

7 Gouty arthritis 2000-15000 Polymorphs 60 to 80% 

8 Neuropathic joint effusion <1000 Mono nuclear cells 
 

Table 7: Showing protein content of synovial fluid and blood – synovial fluid glucose difference in various joint diseases 
 

No Disease condition Protein gm% Blood – synovial fluid glucose level difference mg% 

 Normal 1.5-2.5 <10 

1 Osteoarthritis 2.0-4.0 <20 

2 Traumatic arthritis/haemarthrosis 3.1-5.0 <20 

3 Chronic non specificarthritis 2.0-4.0 >10-<16 

4 Tubercular arthritis 4.1-6.0 >20-<35 

5 Rheumatoid arthitis 5.1- >6.0 >20- <30 

6 Septic arthritis 4.1-6.0 >50 

7 Gouty arthritis 3.1-4.0 <25 

8 Neuropathic joint effusion 3.1-4.0 <20 

 

Bacterial culture 
Culture was positive in all the 5 cases of septic arthritis. 

Staphylococcus aureus was the organism isolated in 4 cases 

and streptococcus haemolyticus in the other case. Culture was 

negative in all the other cases. Tuberculous bacilli was not 

isolated in the Ziehl-Neelsen stained smear of the fluid in a 

single case of tuberculous arthritis. 

Biopsy 
In the tuberculous arthritis and rheumatoid arthritis cases, the 

diagnosis was confirmed by synovial biopsy and 

histopathological examination. The 7 cases of chronic non-

specific arthritis were also subjected to biopsy to conform the 

diagnosis. 
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Discussion 

Affection of the joints, monoarticular or polyarticular by 

various diseases is a common orthopedic problem. On the 

basis of clinical examination with conventional radiological 

and laboratory aids, the diagnosis often can be reasonably 

made. These findings are sometimes equivocal and therefore 

necessity of tissue diagnosis arises. In the present study, it is 

evident that synovial fluid analysis is a simple investigation 

and has a contributory role in the diagnosis of various 

arthropathies. In the present scenario, advanced investigations 

like CT, MRI, polymerase chain reaction and 

immunocytopathology study were not used, which are 

frequently asked for by an orthopaedician to arrive at a 

diagnosis. These investigations are not available at all centers 

especially in rural areas. 

Closed needle biopsy is a simple outpatient procedure without 

complications that aids in establishing the diagnosis after 

clinical and radiological correlation [18]. Careful review of 

literature would reveal that the importance of this simple 

procedure as an aid to diagnosis of joint diseases has been 

stressed by various authors from time to time. Involvement of 

knee has been found commonest in joint disease both by 

present study and also by previous workers. Monoarticular 

involvement of knee has been found more common than 

polyarticular affection both in present study 60 (65.78%) and 

by previous workers [15]. 

Septic arthritis is a rheumatological emergency and delay in 

diagnosis and treatment can lead to irreversible joint damage, 

significant morbidity and even mortality [16]. The two patients 

with proven septic arthritis in this study were both picked up 

on gross analysis, and management was initiated even before 

Gram stain results were made available. 

Joint effusions present as a diagnostic challenge to physicians 

and need careful evaluation and interpretation of both clinical 

and laboratory findings to make accurate diagnosis, initiate 

appropriate management and avoid unnecessary hospital stay 
[12]. The standardised method of documenting gross analysis 

of synovial fluid was found to be helpful by both junior and 

senior medical staff. We recommend that it is used in daily 

practice. This information could be incorporated on to 

laboratory request forms and be reported by the laboratory 

staff at the time of analysis [17] This would ensure that this test 

is performed reliably and is consistently available to clinicians 

making treatment decisions. Where the fluid is non-

inflammatory on gross analysis, a synovial fluid white cell 

count cannot be recommended. The place of a white cell 

count in the management of patients with potential 

inflammatory arthritis cannot be determined from this study. 

However, a white cell count in the inflammatory range cannot 

reliably be used to exclude septic arthritis. Until further work 

is done to standardise laboratory cell count methodology, the 

use of a standardised gross synovial fluid analysis should be 

performed in preference to a laboratory white cell count [23]. 

Tubercular and rheumatoid were seen in maximum numbers 

and next common group chronic nonspecific synovitis. Septic 

arthritis, osteo arthritis and traumatic arthritis formed the third 

common group. Rheumatoid lesion and osteoarthrosis were 

seen largely a polyarticular affection, while tubercular 

arthritis, chronic nonspecific synovitis, septic arthritis, gout 

and traumatic arthritis were predominantly single joint 

involvement. This observation noticed by present study 

almost tallied with study of previous workers. On the basis of 

synovial fluid evaluation (physical, biochemical and 

cytological examination) and according to severity of 

inflammation, the various types of arthritis are grouped. 

In cases where the clinical radiological, synovial fluid 

findings and even the histologic study by closed needle 

biopsy were inconclusive for any definite disease and were 
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labeled as chronic nonspecific synovitis. These cases were 

proved chronic nonspecific synovitis also by open biopsy [24] 

Hence, synovial fluid analysis has proved to be a simple 

investigation, available at all centres, rural or urban, having a 

definite contributory role in the diagnosis of various 

arthropathies. 

 

Conclusion 

In the present study, it was attempted to evaluate synovial 

fluid analysis as a modality of investigation in the various 

arthritides. On analyzing the results it was found that: The 

evaluation of synovial fluid and synovial biopsy should be an 

important part of investigative procedure in patients 

presenting with joint effusion. The nature of underlying 

synovial tissue reaction is often reflected in synovial fluid and 

synovial tissue histologic study which may give conclusive 

diagnosis where clinical diagnosis is equivocal. 

Thus, synovial fluid analysis has a definite contributory role 

in diagnosing various arthropathies. When we compared with 

clinical examination and other routine investigation including 

radiography, synovial fluid analysis has improved the 

accuracy of diagnosis. 

Hence, a simple investigation like synovial fluid analysis 

should be done by orthopaedic surgeon in patients with joint 

effusion. This will obviate the need of sophisticated 

investigations like CT, MRI, polymerase chain reaction 

(PCR), immunocytology study, etc., thereby reducing the cost 

factor. 
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