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Abstract 

A clinical study conducted at the Department of Veterinary Surgery and Radiology, PVNRTVU, 
Hyderabad, evaluated changes in hematological (TLC, TEC, Hb, PCV and platelets) and biochemical 
parameters (Ca, P and ALP) following distal femur repair in six cats with dynamic cross pinning using 
titanium elastic nails. The changes in the calcium, phosphorus and alkaline phosphatase levels were 
correlated with clinical and radiological findings at regular intervals. In conclusion, serum calcium levels 
remained consistent throughout the study with a gradual increase in serum phosphorus and alkaline 
phosphatase levels up to 30th post-operative day coinciding with the active phase of callus formation. No 
significant changes encountered in the levels of hematological parameters. 
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Introduction  
Femoral fractures are among the most frequently reported long-bone injuries in small animals 
(Philips, 1979; Raghunath et al., 2007; Cardoso et al., 2016) [10, 11, 2]. Although diaphyseal 
fractures predominate, distal femoral fractures present greater surgical complexity due to the 
limited size of distal fragment and the mechanical influence of surrounding musculature 

(Stigen, 1986; Harasen, 2001) [16, 4]. Young cats are particularly predisposed due to open 
physes and increased physical activity (Stigen, 1999; Simpson & Lewis, 2003; Keosengthong 
et al., 2019) [17, 14, 5]. Biochemical markers such as calcium, phosphorus and alkaline 
phosphatase play a vital role in bone metabolism and mineralization. The objective of this 
study was to evaluate biochemical changes associated systemic physiological responses 
following stabilization of feline distal femoral fractures using crossed titanium elastic nails. 
 
Materials and Methods 
The study was conducted in six cats presented at Department of Veterinary Surgery and 
Radiology, college of Veterinary Science, PVNRTVU, Hyderabad. Six cats of either sex aged 
3-24 months and weighing between 1.8-2.5kg were included in the study. Most cats were 
presented with a history of fall from height. Pre-operative clinical and radiographic 
examination, revealed five cats with closed, complete supracondylar femur fractures and one 
cat with distal femur fracture. 

All cats underwent hematological and biochemical evaluation before the surgery. The surgical 
procedure was performed under propofol (3-4mg/kg) anesthesia following pre-anesthetic 
medication with xylazine (1mg/kg IM), butorphanol (0.2mg/kg IM) and midazolam (0.2mg/kg 
IV). All six cats were surgically managed through a craniolateral approach to the distal femur 
with dynamic cross pinning technique using titanium elastic nails of 1-1.5mm size. 
Blood samples were collected from cat at regular intervals 15th, 30th and 60th post-operative 
days. The hematological parameters like total leucocytic count, total erythrocyte count, 
hemoglobin, PCV and platelets are estimated along with biochemical parameters such as 
calcium, phosphorus and alkaline phosphatase values during fracture healing period. All the 
data were subjected to one way ANOVA to find the level of significance.  
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Results and Discussion 

In the present study, total leukocyte count exhibited a mild 

elevation from the pre-operative period to the 15th post-

operative day, after which values gradually declined towards 

baseline. This temporary leukocytosis represents a normal 

physiological response to surgical intervention and acute 

tissue inflammation. Surgical manipulation activates the 

innate immune system, leading to increased release of pro-

inflammatory mediators such as IL-1, IL-6, and TNF-α. These 

cytokines stimulate bone marrow leukopoiesis and promote 

mobilization of neutrophils into circulation. These 

mechanisms explain the transient rise observed in this study 

and align with the findings of Maiti et al. (1999) [7], 

Suryawanshi et al. (2001) [18] and Aithal et al. (1999) [1], who 

attributed post-operative leukocytosis to stress, pain, tissue 

trauma, and corticosteroid-mediated leukocyte redistribution. 

Hematological values of all six are presented in a Table1. 

Other haematological parameters including total erythrocyte 

count, hemoglobin concentration, platelet count, and packed 

cell volume remained stable throughout the study period. 

 
Table 1: Haematological values of six cats under study (Mean ± SE) 

 

Parameters Pre-operative 
Post-operative(day) 

F value p value 
15th 30th 60th 

TLC (103/μL) 9.29 0.58 11.15 0.81 10.76 0.50 10.47  1.870 0.166 

TEC (105/ μL) 5.67 0.44 5.73 0.18 5.62 0.18 5.65 0.22 0.0273 0.993 

Hb (g/dL) 10.58 0.40 10.80 0.30 10.68 0.30 10.85 0.29 0.133 0.939 

PCV (%) 39.83  39  39.83  41.00  0.203 0.893 

Platelets 

(103/μL) 249.83 0.30 250.50  251.50  250.33  2.01 0.143 

 

In the present study, mean serum calcium levels remained 

consistent across all post-operative intervals, with no 

statistically significant fluctuations. This stability indicates 

that the fracture healing process did not impose sufficient 

metabolic demand to disrupt systemic calcium homeostasis 

(Pandey and Udupa (1981) [9] and Mahendra et al. (2007) [6]. 

Serum phosphorus levels showed a gradual increase up to the 

30th post-operative day, coinciding with the active phase of 

callus formation, and subsequently returned to baseline 

values. The variations observed across different post-

operative intervals were statistically significant. This transient 

rise in phosphorus is physiologically expected, as phosphorus 

is a key component of hydroxyapatite, and its increased 

utilization during early mineralization reflects heightened 

osteoblastic activity. Similar trends were reported by Nilsson 

and Westlin (1972) [8], Rao et al. (2001) [12] and Saini et al. 

(2024) [13], who also associated elevated phosphorus levels 

with the peak mineral deposition phase of fracture healing. 

Serum alkaline phosphatase (ALP) concentrations exhibited a

gradual increase up to the 30th post-operative day, coinciding 

with the phase of intense osteoblastic proliferation and active 

callus formation. This rise reflects the heightened metabolic 

activity associated with new bone deposition, as ALP is a key 

enzyme produced by osteoblasts during matrix synthesis and 

mineralization. Subsequently, ALP levels began to decline 

and approached baseline values by the 60th post-operative 

day, corresponding with the transition from callus formation 

to the bone-remodeling phase. These temporary fluctuations 

closely parallel the trends reported by Nilsson and Westlin 

(1972) [8] who observed post-operative ALP normalization by 

approximately two months. The post-operative elevation in 

ALP has been widely acknowledged as a biochemical marker 

of osteogenesis (Pandey and Udupa, 1981; Wildburger et al., 

1994 and Rao et al., 2001) [9, 21, 12]. Similar patterns have been 

documented in feline and canine orthopedic studies by Uma 

Rani and Ganesh (2004) [20, 3], Mahendra et al. (2007) [6], and 

Saini et al. (2024) [13]. Biochemical parameters are recorded in 

table 2. 

 
Table 2: Biochemical parameters in six cats under study (Mean ± SE) 

 

Parameters Pre-operative 
Post-operative(days) 

F value p value 
15th 30th 60th 

Calcium (mg/dl) 9.45 0.18 9.75 0.09 9.85 0.09 9.65 0.09 1.785 0.182 

Phosphorus (mg/dl) 6.52 0.28 7.17 0.22 7.62 0.15 6.83 0.14 5.073 0.0089 

ALP (U/L) 55 3.69 76.83 4.68 124 13.45 77.67 5.87 13.45 0.000049 

 

Conclusion 

The changes in hematological and biochemical parameters 

were compared with clinical and radiographic findings and 

the parameters remained within the physiological limits 

throughout the observation period. A mild elevation in TLC 

during 15th post-operative day, indicating a normal 

inflammatory response. Serum phosphorus and alkaline 

phosphatase levels showed a gradual increase upto 30th post-

operative day, suggestive of ongoing bone remodeling 

activity, while serum calcium concentrations remained stable 

without significant variation. Overall these findings support 

an uncomplicated post-operative course and satisfactory 

fracture healing. 
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