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Abstract
The study consisted of 18 dogs divided into Three groups. Each group consisted of Six dogs with
elbow, hip and stifle joint disorders respectively. All the dogs were subjected to synovial fluid
evaluation. The physico-chemical parameters recorded in these dogs included synovial fluid
volume, color, viscosity, transparency, protein concentration, total nucleated cell count and
differential cell count respectively. In the present study the mean synovial fluid volume increased
compared to the normal average values. The color of synovial fluid was variable and varied from
red tinged to yellow. The Viscosity and transparency of the synovial fluid decreased compared to
normal average values. The mean values of protein concentration and total nucleated count of
synovial fluid were higher compared to normal average values. The mean mononuclear cell count
was lower than normal values whereas the mean synovial fluid differential cell count
(Polymorphs) was relatively higher as compared to normal values. The variations in the values of
different parameters of synovial fluid within the groups were statistically non- significant (P≤0.05)
Keywords: Synovial fluid, Arthrocentesis, synovial fluid volume, inflammatory arthropathies,
synovial membrane.
I. Introduction
Synovial fluid is a plasma dialysate modified by constituents secreted by the joint tissues.
The major difference between synovial fluid and other body fluids derived from plasma is the high
content of hyaluronic acid (mucin) in synovial fluid. The normal viscosity of synovial fluid is due to
the hyaluronic acid. Synovial fluid is believed to have two main functions: to aid in the nutrition of
articular cartilage by acting as a transport medium for nutritional substances, such as glucose, and to
aid in the mechanical function of joints by lubrication of the articulating surfaces. Articular cartilage
has no blood, nerve, or lymphatic supply. Glucose for articular cartilage chondrocyte energy is
transported from the periarticular vasculature to the cartilage by the synovial fluid. Vascular
permeability and synovial membrane permeability are altered by inflammation, which accounts for
protein content changes in diseased synovial fluid. Immunoglobulins, immune complexes, and
complement are produced by cells accumulating in the inflamed synovial membrane and periarticular
lymph nodes and find their way to the synovial fluid. Synovial fluid analysis should be an integral
part of any diagnostic evaluation of an animal with Lameness, especially the animal with joint
effusion. Properly performed arthrocentesis is a relatively innocuous procedure requiring little time,
expertise, or special equipment. Arthrocentesis has both diagnostic and therapeutic application.
Diagnostic procedures include synovial fluid analysis, cytologic examination, and microorganism
culture, as well as intra articular injection of contrast material for arthrography. Therapeutic benefits
of arthrocentesis include decompression of distended joints, removal of fibrin and exudate by lavage,
and the instillation of therapeutic agents. The present study was taken up to analyze the synovial
fluid changes in dogs with elbow, hip and stifle joint disorders.
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II. Materials and Methods
A total of 18 dogs with elbow, hip and stifle joint disorders were subjected to arthrocentesis
and synovial fluid analysis. Dogs showing signs of lameness involving elbow, hip and stifle joint
were selected and subjected to routine physical examination. A total of 18 dogs with joint disorders
were selected and were divided into three groups. Group-I consisted of six dogs with congenital or
acquired elbow joint disorders. Group-II consisted of six dogs with congenital or acquired hip joint
disorders. Group-III consisted of six dogs with congenital or acquired stifle joint disorders.
Arthrocentesis of the elbow joint was done with the animal on lateral recumbency. The
patient was positioned in lateral recumbency with the affected limb above the table. A 1.5 inch 18G
needle was inserted in the caudo dorsal portion of the joint between the anconeal process and the
olecranon fossa. Synovial fluid was aspirated using a 3 milliliter syringe. (Fig 1) For arthrocentesis
of the hip joint, An 18 to 22-gauge spinal needle (2.5- to 3-inch) was used. The hip was flexed
slightly, and the femur was positioned parallel to the table to maximize the width of the joint space.
The hip was palpated, and the needle was inserted at the midpoint of the proximal edge of the greater
trochanter. To ensure that the needle was placed within the joint, a syringe was attached to the
needle and synovial fluid was aspirated using a 3 milliliter syringe. (Fig 2). For arthrocentesis of
stifle joint, the patient was positioned in dorsal recumbency with the pelvis placed at the end of the
operating table to facilitate unobstructed access to both sides of the stifle. A cranio-medial approach
was chosen. An 18 G hypodermic needle was inserted into the supra patellar pouch and synovial
fluid was withdrawn. (Fig 3).

Fig 1: Arthrocentesis of elbow joint

Fig 2: Arthrocentesis of Hip joint

Fig 3: Arthrocentesis of stifle joint
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The data was subjected to statistical analysis as per Snedecor and Cochran (1996) to arrive at
a conclusion (P≤ 0.05). Differences between groups and period means were calculated by a two way
analysis of variance (ANOVA) using computer based statistical programme (Graph pad prism).
III. RESULTS AND DISCUSSION
In the present study the mean synovial fluid volume ranged between 0.40±0.06 and
1.00±0.09 ml (Table 1). The volume of synovial fluid was found to be increased in dogs with joint
disorders when compared to the synovial fluid volume in normal dogs which is in accordance with
the earlier reports of where 5-20 ml of synovial fluid was recorded in dogs affected with elbow or
stifle pathology[6]. During joint disease, synovial fluid volume is usually increased. Synovial fluid
volume is considered increased in small animals when more than 0.5 milliliters of fluid can be easily
collected from the small, distal joints (i.e., carpus, tarsus) or when more than 1.0 milliliters can be
easily collected from the larger, proximal joints (i.e., stifle, hip, shoulder) [3]. An increase in
synovial fluid volume is a nonspecific finding and can be seen with any cause of non-inflammatory
or inflammatory joint disease. In many cases of degenerative joint disease, synovial fluid analysis
will be essentially normal. However, in a few cases the findings, particularly those seen on cytologic
examination, will confirm a low-grade but ongoing inflammatory process. In the present study, the
color of synovial fluid in dogs with joint disorders was variable and varied from red tinged to yellow.
The synovial fluid from inflammatory joints shows variable discoloration [2, 7, and 10].
Discoloration may be because of dilution from excess serum[7]. The colour of the normal synovial
fluid is clear to colourless [4,6,9].The red tinge of synovial fluid of in a few joint affected dogs
recorded in the present study may possibly attributed to haemorrhage during collection. [4, 9, 12].In
the present study, the mean viscosity of synovial fluid varied between 2.33±0.21 and 2.17± 0.31
(table 1). The Viscosity of the synovial fluid was found to be decreased in joint affected dogs. The
significant decrease in the viscosity of synovial fluid of joint affected dogs was attributed to dilution
of synovial fluid by hyaluronidase and lysozymal enzymes [6, 8]. Those subjects with non-injured
stifle, hip or elbow joint displayed slightly higher viscosity compared to those dogs with injured
joints.
This observation in joints is most likely due to local inflammation and swelling which
increases fluid content in the joint and therefore would dilute the synovial fluid. In chronic
conditions, it is possible that the joint has moved beyond the initial inflammation seen in the acute
condition and therefore the decreased viscosity is due to mechanical and biochemical destruction of
hyaluronic acid, secondary to osteoarthritis. This observation is in agreement to earlier reports in
dogs with different joint lesions [5, 12]. In the present study, the mean Transparency of synovial
fluid varied between 3.17±0.17 and 3.83± 0.21 (table 1).The mean value of synovial fluid
transparency decreased relatively in joint affected dogs.
The previous studies reported that the normal synovial fluid is transparent [9].Cloudiness is
caused by particulate matter in the fluid which refracts light, such as erythrocytes, leukocytes,
organisms, fibrin [9]and turbid nature of the synovial fluid was attributed to inflammatory joint
disease, due to the presence of cellular debris and fibrin [8]. The significant decrease in the
transparency of synovial fluid of joint affected dogs may possibly be due to the presence of cellular
debris or presence of fibrin. The mean values of protein concentration ranged between 2.26±0.08 and
2.46±0.04 (Table 1) and was found to be higher compared to normal values [9]. Relatively higher
protein levels in synovial fluid of joint affected dogs were also recorded and the present findings
concurred with the findings of earlier studies[9]. Concentrations of synovial fluid protein are known
to vary with the degree of joint inflammation. The amount of plasma derived synovial fluid protein is
a function of the molecular size of the protein, its plasma concentration, and local vascular
permeability. With increasing joint inflammation, total synovial fluid protein levels rise to those
approaching the plasma. Concentrations of synovial fluid protein are known to vary with the degree
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of joint inflammation [9,12].The mean total nucleated count ranged between 2450±122.80 and
2902.67±243.18 (Table 1).
The present findings suggest that, in joint affected dogs, the total nucleated cell count was
relatively higher in joint affected dogs compared to the normal average total nucleated count.
Further, it has been reported that the cause for increased nucleated cell count may include noninflammatory arthropathies, which have a normal to mildly increased nucleated cell count, and
inflammatory arthropathies [9]. In another study, the normal synovial fluid WBC/μL ranged from 0–
2900 with an average value of 430 WBC/μL [1].The mean values of synovial fluid differential cell
count (mononuclear) ranged between 89.50±0.17 and 91.55±0.87 (Table 1) and the mean values of
synovial fluid differential cell count (polymorphs) ranged between 8.99±0.34 and 9.65±0.62 (table
1).
The present findings suggest that, in joint affected dogs, the mean synovial fluid differential
cell count (mononuclear) was lower than normal values. In normal synovial fluid, mononuclear cells,
when present, are in large numbers; usually representing 95% of nucleated cells [3, 8,10]. Normal
synovial fluid mononuclear cell count range between 88 to 100 [1]. Therefore, the observation made
in the present study as well as the observations of made in the previous studies seems to suggest that
mononuclear cell count may not be a sensitive indicator of joint disorders in dogs. The mean
synovial fluid differential cell count (polymorphs) was relatively higher as compared to normal
values. In normal synovial fluid, neutrophils, when present, are in small number; usually
representing less than 5% of nucleated cells [8,10]. The normal synovial fluid neutrophil count range
between 0–12 percent [1]. Therefore, the observation made in the present study as well as the
observations of made in the previous studies seems to suggest that neutrophil count may not be a
sensitive indicator of joint disorders in dogs. Significant increase in neutrophil count of synovial
fluid of polyarthritis dogs was noticed in the previous studies and these observations suggests that in
inflammatory arthropathies, neutrophil count may increase [2,7]
Table 1: Mean ± SE Values of synovial fluid parameters in dogs of groups I, II and III at different intervals
Parameters
Volume (ml)

Groups
I

Transparency

Synovial fluid protein

Total nucleated count

Differential cell count
(Mononuclear cells)

Differential cell count
(Polymorphs)

Time interval (Hours)
24

48

1.07±0.09

1.00±0.04

0.77±0.08

1.00±0.09

0.77±0.08

0.40±0.06

III
I
II
III
I
II
III
I

0.74±0.03
2.33±0.81
2.83±0.31
2.54±0.25
3.83±0.17
3.83±0.21
3.45±0.67
2.26±0.08

0.67±0.05
2.17±0.45
2.00±0.26
2.10±0.31
3.50±0.22
3.50±0.22
3.21±0.87
2.33±0.06

0.45±0.06
2.00±0.56
2.00±0.26
2.00±0.26
3.17±0.17
3.17±0.17
3.33±0.21
2.34±0.05

II
III
I
II
III
I

2.46±0.04
2.31±0.10
2654.17±241.17
2695.17±373.31
2473.33±232.43
90.66±0.63

2.43±0.07
2.28±0.09
2695.17±373.31
2602.67±243.18
2421.67±201.98
91.55±0.87

2.45±0.07
2.24±0.10
2591.67±261.54
2645.17±241.17
2396.17±232.69
91.08±0.45

II
III
I
II
III

90.21±0.31
91.08±0.45
8.99±0.34
9.51±0.35
9.51±0.35

90.20±0.19
90.67±0.34
9.06±0.34
9.50±0.33
9.65±0.62

89.50±0.17
90.41±0.33
9.14±0.33
9.50±0.34
9.51±0.61

II

Viscosity

O

The variations in the values of different parameters of synovial fluid within the groups were statistically non-significant
(P≤0.05) [11]
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IV. Conclusion
Synovial fluid analysis of dogs with elbow, hip and stifle joint disorders revealed physicochemical changes in the synovial fluid parameters which is of diagnostic importance in dogs with
various joint disorders. Arthrocentesis has both diagnostic and therapeutic application. Diagnostic
procedures include synovial fluid analysis, cytologic examination, and microorganism culture, as
well as intra articular injection of contrast material for arthrography. Synovial fluid analysis should
be an integral part of any diagnostic evaluation of an animal with Lameness, especially the animal
with joint effusion.
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