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Synovial fluid analysis in osteoarthritis affected dog 

 
Bhavitha D, Ambica G, Lakshmi K, Chandrashekar EL and Satish 

Kumar K 

 
Abstract 
The present study was conducted among geriatric dogs (>6 years) that were presented with the history 

and clinical signs of lameness, inability to bear weight and exercise intolerance to Veterinary Clinical 

Complex (VCC), Campus Veterinary Hospital, College of Veterinary Science, Rajendranagar; Veterinary 

Hospital Bhoiguda and dogs from the peripheral hospitals over a period of six months from January to 

June 2022. In all the suspected geriatric dogs, detailed history was taken, followed by thorough physical 

and clinical examination and in all the positive cases synovial analysis was done to know the changes at 

joint level and details of the cases are mentioned below. 
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Introduction 

Osteoarthritis is one of the commonly encountered conditions in geriatric dogs and is 

characterized by variable degrees of pain, reluctant to jump or climb upstairs, stiffness of gait, 

lameness, joint swelling, and crepitus (Beale, 2005) [2]. Obesity causes extra stress to the joint 

and thereby promoting cycle of inflammation, degradation and chondrocyte damage in 

osteoarthritis dog. MacWilliams and Friedrichs (2003) [6] reported that synovial staining in 

osteoarthritis revealed the presence of macrophages, neutrophils and monocytes in the smear 

stained with Giemsa. Anirudh and Ranganath (2015) [1] mentioned that synovial fluid 

estimation is important in diagnosing different stages of osteoarthritis and important factor in 

prognosis of osteoarthritis. 

 

Materials and Methods 

Dogs with osteoarthritis formed as basis for the present study. About 0.2 ml of synovial fluid 

was collected followed by aseptic conditions and sample was transferred into EDTA coated 

vials and stored at 40C for synovial analysis. The analysis was done by using VET-IDEXX 

serum analyser and physical parameters were estimated immediately after collection. 

 

 
 

Fig 1: Collection of Synovial fluid from osteoarthritis affected dog 

 

Results and Discussion 
In the present study, synovial fluid volume collected was about 0.25 ml from the affected joint  
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which is in accordance with McWilliams and Friedrichs 

(2003) [6], Anirudh and Ranganath (2015) [1] and Wood and 

Gibson (2020) [10]. The reason for no change in Synovial fluid 

volume in OA geriatric dogs is attributed to the non-

inflammatory response within in the joint. 

In the present study, the colour of the synovial fluid obtained 

ranged from colourless, pale yellow to straw coloured and red 

tinged. These findings agree with McWilliams and Friedrichs 

(2003) [6]. 

 

 
 

Fig 2: Synovial fluid volume collected from OA affected dog 
 

Table 1: Synovial fluid analysis in OA affected dog 
 

Sl. 

No 
Parameter 

Apparently healthy 

Dogs 
Affected dogs 

1 Volume (ml) 0.21±0.05 0.2±0.01 

2 Total Protein (g/dl) 2.4±0.20 3.95±0.03* 

3 TNCC (cells/ml) 2897.12±150.14 2844.90±157.36 

4 Mononuclear cells (%) 84.32±0.21 83.6±1.57 

5 Neutrophils (%) 7.5±0.12 7.4±0.24 

 

In the present investigation, the protein concentration in 

synovial fluid is significantly higher in osteoarthritis dogs and 

these findings agree with the reports of Xu et al. (2009) [11], 

Anirudh and Ranganath (2015) [1] and Oslen et al. (2019) [9]. 

There was no significant difference in total nucleated cell 

counts in synovial fluid, which is in accordance with the 

findings of Wood and Gibson (2020) [10]. There was no 

significant difference in mononuclear cell count in synovial 

fluid which is in consistency with the findings of Jacques et 

al. (2002) [5], McLaughlin and Roush (2002) [8] and 

MacWilliams and Friedrichs (2003) [6]. Also, there is no 

significant difference in neutrophilic count in synovial fluid 

before and after therapy in both the groups, which is in 

consistency with the findings of MacWilliams and Friedrichs 

(2003) [6] and Wood and Gibson (2020) [10]. 

Viscosity of the synovial fluid is reported to be normal in 

most of the dogs but some dogs showed decrease in the 

viscosity, which correlates with the findings of Fernandez et 

al. (2002) [3], Jacques et al. (2002) [5] and McWilliams and 

Friedrich (2003). Decrease in viscosity in OA cases is 

attributed to dilution of synovial fluid by hyaluronidase and 

lysosomal enzymes (Fernandez et al., 2002) [3]. Decreased in 

viscosity may be due to decrease in concentration of 

hyaluronic acid as well as decrease in its chain length and 

molecular weight of (Herrero- Beaumount et al., 2007) [4]. 

 

 
 

Fig 3: Synovial fluid viscosity in a) early b) mild and c) severe 

osteoarthritis 

 

In the present study, the synovial fluid staining revealed the 

presence of synovial macrophages, neutrophils, and 

monocytes, which is in accordance with the findings of 

Mahaffey (2002) [7] and MacWilliams and Fredrichs (2003) 
[6]. 

 

 
 

Fig 4: Synovial fluid staining revealed 1) macrophage 2) neutrophil 

3) monocyte in OA affected dog 

 

Conclusion 

In the current study, with respect to synovial fluid analysis, 

except significant elevation in total protein, there was no any 

significant change in the other parameters, indicating that 

osteoarthritis is a non-inflammatory and is a degenerative 

condition that affects joints and is primarily caused by ageing, 

with little effect on the synovial fluid parameters.  

 

Acknowledgement 

Author wishes to express her gratitude to all staff of 

Department of Veterinary Medicine and students of college of 

veterinary science, Rajendranagar for their co-operation for 

completion of the study. 

  

References 

1. Anirudh, Ranganath L. Synovial Fluid Analysis in Dogs 

with Elbow, Hip and Stifle Joint Disorders. International 

Journal of Applied and Pure Science and Agriculture. 

https://www.thepharmajournal.com/


 

~ 2407 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 

2015;1(7):2394-5532. 

2. Beale BS. Use of Nutraceuticals and Chondroprotectants 

in Osteoarthritic Dogs and Cats. Veterinary Clinics. 

Small Animal Practice. 2005;34(1):271-289. 

3. Fernandes FR, Grindam CB, Lipowitz AJ, Perman V. 

Synovial Fluid Analysis: Preparation of smears for 

Cytological examination of Canine Synovial Fluid. 

Journal of American Animal Hospital Association. 

2002;19:727-734. 

4. Herrero‐Beaumont G, Ivorra JAR, Trabado DCM, Blanco 

FJ, Benito P, Martín‐ Mola E, et al. Glucosamine sulfate 

in the treatment of knee osteoarthritis symptoms: A 

randomized, double‐blind, placebo‐ controlled study 

using acetaminophen as a side comparator. Arthritis & 

Rheumatism: Official Journal of the American College of 

Rheumatology. 2007;56(2):555-567. 

5. Jacques D, Cauzinille L, Bouvy B, Dupre G. A 

retrospective study of 40 dogs with polyarthritis. 

Veterinary Surgery. 2002;31(5):428-434. 

6. MacWilliams PS, Friedrichs KR. Laboratory Evaluation 

and interpretation of Synovial Fluid. Veterinary Clinics 

of North America: Small Animal Practice. 

2003;33(1):153-178. 

7. Mahaffey EA. Synovial Fluid. Diagnostic Cytology and 

Hematology of the Horse; c2002. p. 163-170. 

8. Mclaughlin RM, Roush JK. Symposium on 

Osteoarthritis. Veterinary Medicine. 2002;95:107-110. 

9. Olsen A, Johnson V, Webb T, Santangelo KS, Dow S, 

Duerr FM. Evaluation of Intravenously delivered 

Allogeneic Mesenchymal Stem Cells for treatment of 

Elbow Osteoarthritis in Dogs: A Pilot Study. Veterinary 

and Comparative Orthopaedics and Traumatology. 

2019;32(03):173-181. 

10. Wood R D, Gibson T. Synovial Fluid Analysis of the 

Dog and Cat. Veterinary Cytology; c2020. p. 727-735. 

11. Xu QR, Dong YH, Le Chen S, De Bao C, Du H. 

Degeneration of Normal Articular Cartilage Induced by 

Late Phase Osteoarthritic Synovial Fluid in Beagle Dogs. 

Tissue and Cell. 2009;41(1):13-22. 

https://www.thepharmajournal.com/

