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Abstract:  
Introduction: Synovial fluid is a valuable tool that helps in the diagnosis and treatment of arthropathies. 
Currently macroscopic screening and cell counts are being done as preliminary diagnostic tests for evaluation of 
arthropathies. It stands as an area of research given the raising number of cases of articular inflammation. 
Objectives: The purpose of this study was to assess the basic laboratory profile of synovial fluid in mono 
articular arthritis patients in a medical college hospital. 
Material And Methods: A cross sectional study was done on synovial fluid samples aspirated from knee joint 
over a period of one year at the Department of Clinical Pathology, Government Medical College, 
Anantapuramu. 
Results: 50% of the patients were in the age group of 31 – 50 years. Rheumatoid arthritis was the most common 
cause for joint effusion. Gross parameters, biochemical analysis and cell counts were compared with other 
causes of arthritis. 
Conclusion: Investigation of synovial fluid changes can provide insights into joint related pathology and help 
the clinician in management of arthropathies. 
Keywords: Synovial fluid analysis, Rheumatoid arthritis, Gross features, Cell count. 
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Introduction 

Joint fluid is called synovial fluid because of its 
resemblance to egg white. Synovial fluid is an ul-
tra-filtrate of plasma with biochemical constituents 
like hyaluronic acid, glucose, proteins and uric ac-
id. Normal synovial fluid contains small numbers 
of lymphocytes and only a few neutrophils. Chang-
es to normal joint chemistry and cell counts can 
occur as a result of joint injury. Synovial fluid 
analysis helps to distinguish between inflammatory 
and non-inflammatory causes of arthritis. 

Ropes and Bauer were the first to point the differ-
ences between inflammatory and non-inflammatory 
joint disorders via synovial fluid analysis.[1] The 
term “Synovioanalysis” was advocated by Hol-
lander JL et al. [2] With time, synovial fluid analy-
sis evolved into a vital diagnostic tool for evalua-
tion of arthritis, joint effusions and crystalline ar-
thropathies. Rheumatologists consider synovial 
fluid examination as “Liquid biopsy of the joint”. 
Guidelines for examination of synovial fluid in 
patients presenting with joint effusions were laid 
down by The British Society of Rheumatology 
(BSR) and American College of Rheumatology 

(ACR).[3,4] Arthrocentesis will be performed after 
finding positive results with a “ Bulge Test ”. Ex-
amination of the synovial fluid thus obtained in-
cludes: 

• Gross analysis ( volume, colour and viscosity ) 
• Biochemical assay of parameters like proteins, 

glucose, enzymes like Lactate Dehydrogenase 
etc. 

• Microscopy and culture 
• Cell counts  
• Polarized light microscopy for identification of 

crystals 

Of these, gross parameters along with cell counts 
were considered to be more effective in diagnosis 
of joint disorders.[3,4] The present study was car-
ried out to examine and compare the various pa-
rameters of synovial fluid among patients with dif-
ferent types of arthritis affecting the knee joint. 

Materials and Methods: A cross sectional study 
was done on synovial fluid samples over a period 
of one year at the Department of Clinical Patholo-
gy, Government Medical College, Anantapuramu. 
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The study was approved by the institute’s ethical 
board. All patients with one or more joint effusions 
were included in this study. Patients with uncon-
trolled diabetes mellitus and with percutaneous soft 
tissue infections mimicking acute arthritis were 
excluded.  

Arthrocentesis was performed by Orthopaedic Sur-
geons on the knee joints under strict aseptic condi-
tions following a detailed history taking and clini-
cal examination. Samples for routine chemistry and 
microbiological testing were collected in plain ster-
ile vacutainers. Samples for cell counts were sepa-
rately collected in Ethylene Diamine Tetra acetic 
Acid (EDTA) vacutainers. Processing was done 
within one hour of collection. 

Gross examination for volume, colour and appear-
ance was done. String test was performed to evalu-
ate the viscosity of the samples. 

Total Leucocyte count was done using Neubauer’s 
counting chamber after diluting the fluid with hy-
potonic saline. Differential cell counting was per-
formed on Leishman’s stained smears. 

Under biochemical evaluation, proteins were as-
sayed by modified Biuret method and glucose by 
Trinder’s method. Adenosine Deaminase (ADA) 
levels were assessed in cases with high lymphocyte 
counts. 

Gram stain and Ziehl Nielson stain were done as 
part of microbiological examination. Results were 
recorded in the Microsoft Excel worksheet and 
analyzed.  

Results 

A total of 70 patients with knee joint effusions 
were studied. In this study, males were commonly 
seen affected; the male to female ratio was 1.92:1.

Table 1: shows age and sex wise distribution of cases 
Age ( Years ) Males 

No. of cases 
% Females 

No. of cases 
% Total 

No. of cases 
% 

11 - 30 04 5.71 06 8.57 10 14.29 
31 - 50 21 30 14 20 35 50 
>50 21 30 04 5.71 25 35.71 
Total 46 65.71% 24 34.28% 70 100% 
Majority of the patients belonged to the age group between 31 – 50 years followed by age group more than 50 
years. Males were equally affected in both these age groups. Among females, higher number of cases was noted 
in 31 – 50 years age group. Table 2 shows the most common etiologies in our study. There were 30 cases 
(42.86%) of rheumatoid arthritis, 14 cases (20%) of Osteoarthritis and 10 cases (14.28%) of septic arthritis. The 
least number of cases were of traumatic arthritis (4 cases, 5.71%).  
 

Table 2: 
S.No. Disease Total Cases (M: F) Percentage 
1. Rheumatoid Arthritis ( RA ) 30 ( 12 : 18 ) 42.86 % 
2. Osteoarthritis ( OA ) 14 ( 12 : 2 ) 20 % 
3. Septic Arthritis ( SA ) 10 ( 7 : 3 ) 14.28 % 
4. Tubercular Arthritis ( TbA ) 06 ( 6 : 0 ) 8.57 % 
5. Chronic Nonspecific Arthritis ( CNSA ) 06 ( 5 : 1 ) 8.57 % 
6. Traumatic Arthritis ( TA ) 04 ( 4 : 0 ) 5.71 % 
Details of gross analysis of synovial fluid are given in table 3. 
 

Table 3: 
Gross Parameter RA ( 30 ) OA ( 14 ) SA ( 10 ) TbA ( 06 ) CNSA ( 06 ) TA ( 04 ) 
Appearance       
Clear ( 24 ) 06 12 00 0 06 0 
Turbid ( 35 ) 24 02 00 05 00 04 
Purulent ( 11 ) 00 00 10 01 00 00 
Colour       
Straw Yellow ( 27 ) 10 12 00 00 05 00 
Cloudy ( 38 ) 20 02 10 06 00 00 
Red ( 05 ) 00 00 00 00 01 04 
Viscosity       
Normal ( 26 ) 04 14 00 00 04 04 
Low ( 44 ) 26 00 10 06 02 00 
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Table 4: shows Biochemical analysis and Cell counts in various types of arthritis 
Arthritis Proteins  

( gm% ) 
Glucose 
( mg/dl ) 

Total WBC Count 
cells/cumm 

% of Neu-
trophils 

% of Lym-
phocytes 

% of mononu-
clear cells 

RA ( 30 ) 3.5 – 6  25 - 60 3600 – 14,800 72 26 02 
OA ( 14 ) 1.2 – 2.6 75 - 90 280 - 1600 16 80 04 
SA ( 10 ) 4.5 – 6.8 15 - 30 40,000 – 62,000 92 05 03 
TbA (06) 4.2 – 7.2 20 - 32 7200 – 24,000 24 70 06 
CNSA(06) 2.6 – 3.8 45 - 60 400 - 1400 12 82 06 
TA (04) 1.6 – 2.8 25 - 40 600 - 2100 60 30 10 
 
Discussion 

Synovial fluid analysis is a frequently used labora-
tory investigation in management of arthropathies. 
The complete study of the synovial fluid includes 
macroscopic and microscopic analyses with subse-
quent specialized staining and microscopy tech-
niques. Characteristics of each test provides infor-
mation of the joint’s state and helps the clinician to 
determine the course of treatment.[5] 

Clear, colorless to slightly yellow synovial fluids 
on naked eye examination usually are associated 
with non-inflammatory conditions. Amount of tur-
bidity, cloudiness increases with increase in joint 
inflammation. Similar findings were observed in 
the present study akin to the studies of Percy et al 
and Praveen Garg et al.[6,7] Purulent fluids with 
low viscosity usually occur in septic/infective ar-
thritis.[8] In our study, synovial fluids from 10 cas-

es of septic arthritis and one case of tuberculous 
arthritis showed purulent appearance with low vis-
cosity. In the studies of Tauro et al and Praveen 
Garg et al , synovial fluid in traumatic arthritis was 
hemorrhagic with normal viscosity.[7,9] We found 
similar features in our 4 cases of traumatic arthritis.  

Literature review shows that with increasing joint 
inflammation, the volume, turbidity, cell counts of 
synovial fluid increase with polymorphs being the 
common cell type on microscopy. Viscosity reduc-
es with increasing inflammation.[10] 

Comparison of cases of Rheumatoid arthritis in our 
study was done with the studies of Yu MX et al, 
Praveen Garg et al and Hollander et al.[2, 7,11] The 
lower limit of cell counts was higher and the upper 
limit of total leucocyte count was slightly lower in 
our study population. Neutrophil predominance 
coincides with the rest of the other studies. 

 
Table 5: 

Study Total WBC Count cells/cumm % of Neutrophils 
Current study 3600 – 14,800 72% 
Yu MX 330 – 72,600 9 – 97 % 
Praveen Garg 2660 – 30,000 >50% 
Hollander 1200 – 18,500 Predominant 
 
Synovial fluid in cases of Osteoarthritis showed 
lower protein values and cell counts compared to 
other inflammatory arthropathies. Total cell count 
was between 280 – 1600 cells/cumm. This finding 
was similar to the studies of Praveen Garg et al and 
Percy et al. 

Septic arthritis has to be diagnosed early to prevent 
irreversible joint damage. Usually on synovial fluid 
examination, features of total cell counts of greater 
than 50,000 cells/cumm with polymorphs greater 
than 90% are seen overlapping in septic and crys-
talline arthritis.[12,13] In our study, total counts 
between 40,000 – 62,000 cells/cumm with 92% 
polymorphs are noted in septic arthritis. Only 2 out 
of 10 cases showed organisms on Gram stain. We 
excluded crystalline arthritis based on absence of 
crystals on light microscopy. 

Highest protein content in synovial fluid was found 
in tuberculous arthritis. ADA (Adenosine deami-
nase) was significantly higher in these cases com-
pared to other arthropathies. This finding correlates 

with study of Foocharoen et al and disagrees with 
that of Zamani et al. [14,15] One case where puru-
lent effusion was noted showed positivity for acid 
fast organisms on ZN staining. 

Limitations: 

1. Assessment for crystalline arthritis was not 
possible due to absence of polarized light mi-
croscopy. 

2. Larger sample size followed by workup is re-
quired to ascertain and correlate the parameters 
of synovial fluid to various inflammatory eti-
ologies of arthritis. 

Conclusion 

The physical, chemical and microscopic character-
istics of synovial fluid often mirror the pathology 
of arthropathies. Evaluation of these features can be 
further supplemented by serological testing and 
synovial biopsy in scenarios like rheumatoid arthri-
tis and chronic nonspecific synovitis. Overlap of 
certain features can be minimized by further re-
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search in these areas. Detection of new biomarkers 
may aid the clinicians with diagnosis and assess-
ment of degree of inflammation. 
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