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Haemato-biochemical variations in dogs undergoing 

supracondylar femoral fracture fixation by modified 

dynamic condylar screw plate with a lagscrew 
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Abstract 
Haemato-biochemical variations were assessed in 6 dogs that underwent supracondylar femur fracture 

fixation using modified dynamic condylar screw plate with a lag screw during the study period of 60 

days in the Department of Veterinary Surgery and Radiology, Veterinary College Hospital, Bangalore. 

Haematological parameters viz., haemoglobin, total erythrocyte count, total leukocyte count & 

differential leukocyte count and biochemical parameters viz., serum creatinine, serum calcium, serum 

phosphorus, serum alanine aminotransferase & serum alkaline phosphatase were recorded before & 

immediately after surgery and on 7th, 14th, 28th, 45th and 60th post-operative days. Non-significant 

increase in total leucocyte was observed in the beginning of the study period which gradually decreased 

after 7th post operative day. Total erythrocyte count and haemoglobin increased non-significantly upto 

60th day after surgery. The serum calcium and serum phosphorous and serum creatinine values varied 

non-significantly within the normal physiological range. Serum alkaline phosphatase increased 

significantly from 0th post-operative day upto the 14th day, with peak on 14th post-operative day. Later 

values decreased gradually and the values were higher than the normal range from 14th day upto 60th day. 

 

Keywords: Dog, haemato-biochemical, modified dynamic condylar screw plate, supracondylar femur 

fracture, 

 

1. Introduction 

Femur is the longest and most weight bearing bone in the animal body which is frequently 

subjected to fracture in dogs. Fractures of the distal extremity of the femur is due to the 

significant number of forces acting at the caudal bowing of femoral condyles (Harasen, 2002) 
[3]. Open reduction and surgical repair are necessary for proper fixation as conservative 

treatment by external coaptation fails due to the substantial muscle mass around the bone 

(Ojus et al., 2022) [11] and caudal displacement of distal fracture fragment by the pull of 

gastrocnemius muscle. 

It is essential to choose an implant system that can encourage early bone healing while 

successfully balancing out all disruptive forces at the fracture site. The process of fracture 

healing involves formation of new organic bone matrix known as osteoid followed by its 

mineralization resulting in filling of the bone defect. Fracture healing is assessed by physical 

and series of radiographic examination. Various physiological and haemato-biochemical 

changes that occur during fracture healing may also be useful to assess bone healing when 

radiographic analysis is limited. 

 

2. Materials and Methods 

The present study was undertaken in six clinical cases of dogs with supracondylar femoral 

fractures presented to the Department of Veterinary Surgery and Radiology, Veterinary 

College Hospital, Hebbal, Bengaluru, that underwent fixation using modified dynamic 

condylar screw plate with a lag screw. Haematological parameters viz., haemoglobin, total 

erythrocyte count, total leukocyte count & differential leukocyte count, biochemical 

parameters viz., serum creatinine, serum calcium, serum phosphorus, serum alanine 

aminotransferase, serum alkaline phosphatase were recorded before & immediately after 

surgery and on 7th, 14th, 28th, 45th and 60th post-operative days. 

Haematological parameters were assessed using an auto haematology analyzer (Mindray BC-

2800Vet). Biochemical parameters were recorded using biochemical semi auto analyser (RX-

50). The statistical analysis was done using One-way Analysis of Variance (ANOVA). 
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3. Results and Discussion 

3.2 Haematological parameters 

3.2.1. Haemoglobin (g%) 

Throughout the study period, there were statistically non-

significant variations in the mean haemoglobin levels. These 

insignificant variations could be be due to minimal 

haemorrhage during surgery. However, a progressive increase 

in haemoglobin was observed during post-operative days upto 

60th day indicating erythropoiesis (Table 1). This was in 

agreement with the findings of Patil et al. (2017) [12], Reddy et 

al. (2020) [4] and Rahul et al. (2021) [13]. 

 

3.2.2 Total erythrocyte count (106 cells/mm3) 

A non-significant increase was observed upto 60th post-

operative days (Table 1) occurring under normal 

physiological limit which could be due to erythropoiesis. This 

was in agreement with Patil et al. (2017) [12], Reddy et al. 

(2020a) [4], Rahul et al. (2021) [13]. 

 

3.2.3 Total leukocyte count (103 cells/mm3) 

There was no statistically significant difference between the 

mean values of total leukocyte count in dogs during the study 

period. Leucocytosis was observed in the beginning of the 

study period which gradually decreased after 7th post 

operative day (Table 1). This could be due to corticosteroid 

release in state of stress, pain, anaesthesia, trauma, surgical 

manipulation and inflammation at surgical site. Similar 

observations were documented by Maiti et al. (1999) [8], 

Mahesh (2009) [7], Patil et al. (2017) [12] and Rahul et al. 

(2021) [13]. 

 

3.2.4 Differential leukocyte count 

Neutrophils, lymphocytes, monocytes and eosinophils counts 

showed no statistically significant variations and values were 

within normal physiological range (Table 1). This was in 

agreement with the findings of Patil et al. (2017) [12] and 

Rahul et al. (2021) [13].  

 

3.3 Biochemical parameters 

3.3.1 Serum creatinine (mg/dL) 

These variations were statistically non-significant and the 

values fluctuated were within the normal range (Table 2, Fig 

1). This shows that the antibiotics, anaesthetic protocol, 

analgesics and surgical procedure did not affect the kidney 

function. Similar findings were earlier recorded by Mahesh 

(2009) [7] and Tembhurne et al. (2010) [16]. 

 

3.3.2 Serum calcium (mg/dL) 

The variations in the mean values of serum calcium were 

statistically insignificant and the values fell within the normal 

range. There was non-significant gradual decrease in mean 

serum calcium levels upto 14th post-operative day after which 

it increased gradually (Table 2, Fig 1). This could be 

explained by the mechanism that occur during fracture repair. 

Osteoblasts secrete large quantities of ALP which increases 

the concentration of local, inorganic phosphorus (P). Increase 

in extracellular concentrations of P results in deposition of 

calcium salts, thus lowering the extracellular Ca 

concentrations. Later stimulates the secretion of hormones 

related to calcium (Ca) metabolism to maintain balance. This 

was in agreement with the findings of Komnenou et al. (2005) 

[5], Jain et al. (2018) [4] and Chaurasia et al. (2019) [1]. 

Tembhurne et al. (2010) [16] observed statistically 

nonsignificant fall in serum calcium up to the 20th post- 

operative day. Nilajagi (2021) [10] observed non-significant 

decrease in the serum calcium levels upto 30th post-operative 

day, which increased non-significantly upto the 60th day. 

Kumar et al. (2019) [6] found significant rise of the serum 

calcium on 14th day which reached to normal physiological 

level on 45th day after surgery. 

 

3.3.3 Serum phosphorus (mg/dL) 

A statistically non-significant rise in serum phosphorus was 

observed till 14th postoperative day which later reduced 

gradually (Table 2, Fig 1). The variations in the mean values 

of serum phosphorus were within the normal range. This 

increase could be due to necrotic disintegration of the cells at 

fracture site and alkaline phosphatases which increases the 

concentration of local inorganic P by hydrolysis of 

pyrophosphate. Similar findings were documented by 

Komnenou et al. (2005) [5] and Rahul et al. (2021) [13]. Nilajagi 

(2021) [10] observed non-significant increase upto the 7th post-

operative day and later varied non-significantly upto the 60th 

day. Ojus et al. (2022) [11] observed that the mean values 

gradually increased from the pre-operative day up to the 30th 

day, later gradually reduced till the 60th post-operative day. 

 

3.3.4 Serum alkaline phosphatase (IU/L) 

The mean values of serum alkaline phosphatase were found 

significantly increased from 0th post-operative day upto the 

14th day. Later decreased gradually and the values were higher 

than the normal range from 14th post-operative day upto 60th 

day (Table 2, Fig 2). This could be due to osteoblastic 

proliferation at the fracture site and maximum contribution 

from periosteum of destructed bone, which is a rich source of 

alkaline phosphatase. This was in agreement with the findings 

by George et al. (2007) [2], Mukhopadhyay et al. (2011) [9] and 

Singh et al. (2021) [15]. Mahesh (2009) [7] recorded non-

significant variations throughout the study period. Tembhurne 

et al. (2010) [16] observed statistically significant increase upto 

20th post-operative day before returning to normal on the 45th 

post-operative day. Patil et al. (2017) [12] recorded 

significantly higher levels of serum alkaline phosphatase 

levels on pre-operative days when compared to the post-

operative days whereas Nilajagi (2021) [10] observed 

significant increase from the third to the 30th post-operative 

day and later decreased gradually till the 60th post-operative 

day. Rahul et al. (2021) [13] mentioned that there was 

significant elevation of mean serum alkaline phosphatase 

values on 7th post operative day with peak value on 14th post-

operative day and there was significant decrease from 14th to 

45th post operative day. 

 

3.3.5 Serum alanine aminotransferase (IU/L) 

The variations in the mean values of serum alanine 

aminotransferase were statistically non-significant and the 

values were within the normal range (Table 2, Fig 2). This 

was suggestive of no hepatic damage caused by the surgical 

protocol followed. This was in accordance with Mahesh 

(2009) [7] and Tembhurne et al. (2010) [16]. 
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Table 1: Mean ± SE values of Haemoglobin, Total Erythrocyte Count (106 cells/mm3) and Total Leukocyte Count (103 cells/mm3) and 

Differential leukocyte count (%) in dogs 
 

Days 
Haemoglobin  

(g %) 

TEC 

(106 cells/mm3) 

TLC 

(103 cells/mm3) 
Neutrophils (%) Lymphocytes (%) Monocytes (%) 

Before surgery 12.55±0.16 5.60±0.09 14.13±0.97 74.33±0.49 21.38±0.50 3.05±0.62 

0 12.18±0.14 5.32±0.07 13.98±0.82 73.80±0.79 20.78±0.48 3.82±0.37 

7 12.42±0.16 5.38±0.07 12.97±0.95 73.89±0.41 20.76±0.76 3.73±0.77 

14 12.43±0.14 5.57±0.24 15.92±1.47 73.01±0.37 21.41±0.39 3.82±0.74 

28 12.46±0.11 5.70±0.16 16.82±1.77 72.68±0.29 22.28±0.58 3.49±0.55 

45 12.71±0.25 5.74±0.25 14.05±1.35 72.73±0.31 22.08±0.45 3.27±0.49 

60 12.80±0.23 5.96±0.29 12.53±1.34 72.80±0.30 21.77±0.40 3.32±0.56 

 
Table 2: Mean ± SE values of Serum Creatinine (mg/dL), serum calcium (mg/dL) serum phosphorous (mg/dL), Serum Alkaline Phosphatase 

(IU/L) and Serum Alanine Amino-Transferase (IU/L) in dogs. 
 

Days 
Creatinine 

(mg/dL) 

Calcium 

(mg/dL) 

Phosphorus 

(mg/dL) 
Alkaline Phosphatase (IU/L) Alanine Amino-Transferase (IU/L) 

Before surgery 0.98±0.09 9.56±0.11 4.02±0.12 142.83±12.33a 39.1±0.61 

0 0.97±0.09 9.43±0.18 4.24±0.27 233.67±6.66b 38.93±0.48 

7 1.00±0.05 9.37±0.16 4.5±0.30 260.00±14.96c 39.83±1.02 

14 0.93±0.08 9.34±0.12 4.53±0.33 368.72±8.13d 38.92±0.79 

28 1.03±0.07 9.69±0.11 4.32±0.23 340.27±13.23e 39.15±0.79 

45 1.00±0.08 9.73±0.07 4.02±0.14 296.43±16.85f 39.42±0.63 

60 0.93±0.10 9.83±0.13 4.04±0.16 318.83±11.64g 39.70±0.73 

(The mean values bearing different superscripts (a, b, c, d, e, f, g) within the columns vary significantly at p<0.05) 

 

 
 

Fig 1: Changes in serum creatinine, calcium and phosphorus values 

during the study period 

 

 
 

Fig 2: Changes in Serum Alkaline Phosphatase (IU/L) and Serum 

Alanine Amino-Transferase (IU/L) during the study period 

 

4. Conclusion 

The present study provides information regarding variations 

in haemato-biochemical parameters throughout fracture 

healing phase. Haemoglobin and erythrocytes increased 

gradually in a normal physiological range suggestive of 

erythropoiesis and their statistically insignificant variations 

suggests minimal blood loss during surgery. Leucocytosis 

during initial 7 days was due to stress, inflammation at the 

fracture site. The variations in the biochemical parameters 

were due to osteoblastic activity, formation of new bone 

matrix and mineralization. Their correlation with fracture 

healing stages serves as a useful tool to assess bone healing 

along with physical and radiographic examination 
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