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Abstract 

The present research was conducted on 12 long bone fractures in dogs presented to the Department of 

Veterinary Surgery and Radiology, NTR College of Veterinary Science, Gannavaram, from March to 

November 2024 to evaluate the efficacy of eggshell derived nano hydroxyapatite (eHA) on augmenting 

healing of long bone fractures in dogs. 

Among 158, 126 were long bone fractures accounting for 3.78% of total cases and 79.74% of fracture 

cases. The highest incidence was recorded in Mongrel dogs in the juvenile age group, male dogs, right 

hind limb and femur bone. The most frequent cause of fractures in the present study was automobile 

accidents. Out of 12 cases, fractures of radius ulna (N=6), tibio-fibula (N=5) and femur (N=1) were 

selected and were randomly divided in to two groups of six each. In group I, repair of fractures was done 

by DCP and in group II, along with bone plating, eHA was applied at the fracture site under general 

anaesthesia. Cranio-medial approach for the radius and ulna cranio-lateral approach for the femur and 

cranio-medial approach for the tibio-fibula were adopted.  

The Mean ± SE radiographic healing scores at 90th postoperative day in groups I and II were 0.50±0.22 

and 0.17±0.16 respectively. The mean values of haemoglobin, PCV and TEC decreased non-significantly 

from the pre-operative period to the 7th postoperative day and then increased thereafter in both groups. 

Higher values of ESR and neutrophilic leukocytosis were recorded in all the animals.  

Lower values of ALP were recorded during the preoperative and immediate postoperative days which 

then increased significantly. Lower values of serum calcium and phosphorus were recorded initially in 

group I and higher values observed in group II. Lower values of serum vitamin D were recorded that 

increased significantly (p<0.05) from 7th to 60th postoperative day bone remodeling with 

corticomedullary continuity was recorded in majority of group II dogs when compared to those of group I 

by the end of 90th postoperative day. At various periodic intervals of the present study, group II had 

better mean fracture healing scores than group I, suggesting the impact of eggshell derived nano 

hydroxyapatite on augmenting healing of long bone fractures in dogs.  

Pedal edema observed in case 5 of group I in the immediate postoperative period was attributed to 

application of tight bandage. Group-II dogs showed better outcome than those of group-I which could be 

attributed to the application of eggshell derived nano hydroxyapatite at the fracture gap after fracture 

fixation with DCP. It can be concluded that DCP is a versatile and stable repair procedure that enabled 

rapid weight bearing for transverse fractures of the long bones. The eHA is an affective biomaterial 

which can induce the osteoblastic activity and Vitamin D supplementation following repair of long bone 

fractures can have a bearing on the restoration of ambulation following bone plating. 

 

Keywords: Clinical study, clinical evaluation, nano hydroxyapatite, augmenting healing, long bone 

 

Introduction  

Orthopedics owes its present status of modern care to the development of biomaterials more 

than any other veterinary clinical specialty. In the realm of modern veterinary orthopaedics, 

the integration of biomaterials led to enhanced care of patients, refined techniques, and 

unprecedented therapeutic possibilities. 
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The insatiable search for better clinical outcome propels the 

development of many biomaterials in the field of 

orthopaedics. The vista of bioactive coatings emerges as a 

beacon guiding the expansion of orthopaedic biomaterials. 

Hence the present study was undertaken to test the efficacy of 

egg shell derived nano hydroxy apatite in augmenting the 

healing of the fractured bones in dogs and the results are 

discussed as following.  

  

Materials and Methods 

The present study was carried out on 12 clinical cases of long 

bone fractures in dogs that were brought to the Department of 

Veterinary Surgery and Radiology, NTR CVSc, Gannavaram, 

from March to November of 2024 with symptoms of non-

weight bearing lameness of the pectoral and pelvic limbs. 

Thorough clinical, orthopedic, neurological, and radiographic 

examination was conducted for the dogs included in the 

present study. The fracture cases were so selected that both 

the fragments could accommodate at least two screws each. 

When an animal refused to co-operate for a radiographic 

examination, butorphanol tartarate1 (0.2 mg/kg body weight) 

was injected IM for sedation. 

The selected cases with long bone fractures were categorized 

into two group of six dogs each and were treated as following. 

 Group-I (N=6): The fracture was repaired by dynamic 

compression plating. 

 Group-II (N=6): The fracture was repaired by dynamic 

compression plating and a mixture of eggshell derived 

Nano hydroxyapatite2 was doped at the fracture site. The 

latter was procured from the Department of Clinical 

Research, SIBAR Institute of Dental Sciences and 

Guntur. 

 

Anesthesia 

All the dogs were premedicated with Butorphanol tartarate @ 

0.2mg/Kg body weight IM, atropine sulphate [8] @ 

0.04mg/Kg body weight SC and thirty minutes prior to 

induction of anesthesia. After cannulation of cephalic vein, 

general anesthesia was induced by intravenous injection of 

Ketamine hydrochloride [9] @ 5mg/Kg body weight and 

Midazolam10 @ 0.2mg/Kg body weight (till effect) and was 

maintained by inhalation anesthesia using a mixture of 

Isoflurane11 and oxygen. 

 

Patient positioning  

The dogs were controlled in lateral recumbency with the 

fractured limb touching the operating table, exposing the 

medial aspect while treating radio-ulnar and tibial fractures, 

however for the repair of femoral fractures, lateral surface of 

thigh was positioned upper to the face of surgeon. 

 

Instrumentation and implants 

In the present study used a general instrumentation set and a 

conventional orthopedic set comprising specific equipment 

for the fixation of bone plates. 

 

Material used for bone grafting 

Egg shell derived Nano hydroxyapatite powder. 

 

Surgical approaches to the long bones 

Surgical approach to the radius  

In order to access the fracture fragments and fix the bone 

plate, a large, linear skin incision was made on the cranio-

medial aspect of the radius. On the same line as the skin, the 

subcutaneous fascia was also incised with the distal part of the 

incision paralleling the extensor carpi radialis muscle. The 

deep antebrachial fascia was cut between the pronator teres 

and extensor carpi radialis muscles proximally. The supinator 

muscle was visible upon retraction of lateral extensor muscle. 

For increased exposure of the radial shaft, the deep digital 

flexor and flexor carpi radialis muscles were raised caudally. 

Throughout the process, cephalic vein was shielded carefully. 

 

Surgical approach to the Femoral Diaphysis 

Along the craniolateral surface of the femur, beginning from 

the trochanter major to the lateral condyle of the femur the 

skin incision was made. The muscle tensor fascia lata was 

made visible by cutting the subcutaneous tissue. The tensor 

fascia lata was cut at the point where it inserted to the cranial 

border of the biceps femoris muscle. The vastus lateralis 

muscle was made visible by the caudal retraction of the biceps 

femoris muscle. The shaft of the femur was made visible by 

the separation and retraction of these two muscles. 

Following the repair of fracture, the incision on the tensor 

fascia lata was closed using No. 2/0 polyglactin 910 in a 

straightforward continuous pattern and subcuticular sutures 

was placed using 2-0 polyglactin 910. Using no-1 polyamide, 

the edges of incision were approximated with a row of 

cruciate mattress or simple interrupted sutures. 

 

Surgical approach to the tibial diaphysis 

A curved incision was made to prevent the skin incision from 

being directly over a bone plate. The incision was made on 

the skin proximally over the medial tibial condyle, curving 

cranially to the midline of tibia at its midshaft, and then 

caudally in the direction of the medial malleolus. With 

caution to preserve the saphenous nerve and saphenous artery 

that traverse the middle to distal third of the tibial diaphysis, 

the subcutaneous fascia was dissected in the same direction as 

the skin incision.  

Depending on the location of the bone, the saphenous nerve 

and arteries were drawn back either proximally or distally. 

The fragmented bone became visible after the deep crural 

fascia on the shaft of tibia was cut (Fossum, 2013) [4]. The 

subcutaneous fascia was sealed with continuous sutures with 

of No. 2-0 polyglactin 910 after the fracture was fixed. The 

skin incision was closed using No. 2-0 polyamide, with a row 

of horizontal mattress sutures or with simple interrupted 

sutures. 

 

Procedure for dynamic compression plating  

Once the fracture site was reached, the broken fragments of 

the bone were visible and their ends were restored using bone 

hooks. Using bone-holding forceps to provide gentle traction 

and counter traction, fracture reduction was achieved with 

caution to avoid damaging the thin cortex and periosteum. 

Soft tissue damage was avoided by gentle dissection to 

preserve the blood supply at fracture site. Following reduction 

of the fracture fragments, dynamic compression plates (DCP) 

of the proper size were used for stability. Once the right size 

plate was chosen, the plate benders were used to precisely 

shape it to fit the counter of the bone. 

Bone and plate holding forceps was used to properly apply 

and secure the plate over the cranial surface of the fractured 

radius ulna. Using the proper size drill bit (e.g. 2.7mm for 

3.5mm plate), the screw holes were drilled away from the 

fracture line, and the second hole was drilled eccentrically in 

the opposite fragment. To avoid heat necrosis of the bone, 

normal saline was irrigated at the drilling site. The remaining 

screws were inserted in a different order such that each 

https://www.veterinarypaper.com/
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fragment had at least two threaded screws that purchased four 

cortices installed. Repair of fracture of long bones in dogs of 

group I was done with SS DCP; while in group II in addition 

to SS DCP, eggshell derived Nano hydroxyapatite powder 

was also applied at the fracture site. 

The antebrachial fascia was sutured with 2-0 polyglactin 910 

by simple interrupted sutures followed by subcuticular sutures 

with 2-0 polyglactin 910. The skin edges were approximated 

with 2-0 polyamide using simple interrupted sutures. 

 

Postoperative care 

To evaluate the degree of fracture fixation, the operated limb's 

immediate post-operative radiographs were obtained. After 

surgery, the operated limb was supported by reinforced and 

modified Robert Jones bandages that were changed every 

alternate day along with the antiseptic dressing of the surgical 

wound. In certain situations that required more support, a 

stronger, reinforced Robert Jones bandage was also used. 

Following surgery, all of the dogs were given IM injections of 

ceftriaxone sodium (25-50 mg/kg) twice daily for seven days, 

meloxicam (0.2 mg/kg) once daily for three days, and oral 

calcium syrup (10mL/day) orally once daily for eight weeks. 

In those dogs that were deficient in vitamin D were orally 

administered on fasting stomach at weekly intervals. 

After 10-12 days of surgery, the skin sutures were removed. 

In order to maintain normal joint movement following two 

weeks of surgery, physiotherapy including passive exercises 

was recommended for ten minutes three times a day. 

 

Result and Discussion 

This procedure of DCP fixation provided good results for 

fracture healing in present investigation. Dynamic 

compression plating was described as a versatile and stable 

repair procedure that enabled rapid weight bearing for 

transverse fractures of the radius (Milovancev and Ralphs, 

2004 and Mukherjee et al., 2015) [5, 6], as it provided rigid 

stabilization by neutralizing rotational, bending, compression, 

and shearing stresses on the bone acting at the fracture sites 

and producing osteosynthesis without causing any 

complications (Silbernagel, et al., 2004 and Stiffler, 2004) [7, 

8]. DCP permitted early ambulation and immediate movement 

of neighboring joints (Uhthoff et al., 2006) [9]. This procedure 

was very well recommended for the repair of transverse over-

riding or oblique or comminuted fractures of radius and ulna 

by Claes and Heigele (1999) [10] and Denny and Butterworth 

(2000) [11] and tibial fractures by Conzemius and Swainson 

(1999) [12]. 

The favorable results after the usage of DCP in the present 

study might be due to the restoration of vascularity at the 

fracture site as the blood supply to the cortex beneath a 

conventional DCP was found to be significantly higher than 

that of the cortex opposite the plate. Furthermore, the blood 

supply to both cortices was found to be significantly higher 

than that of the contralateral normal radius bone as explained 

by Protopsaltis et al. (2002) [13]. The DCP was considered 

superior to other bone plates (Kotwal, 2008) [14] and the 

success of the technique largely depended on the selection of 

suitable plate length (Niemeyer and Sudkamp, 2006) [15].  

The successful outcome as reported in the present study, was 

also documented by Aikawa et al. (2018) [16] who considered 

that DCP produced a normal functional outcome without 

developing non-union. Ramirez and Macias (2016) [17] and 

Parent et al. (2017) [18] reported excellent functional outcomes 

after treating distal radial and ulnar fractures in toy breed 

dogs.  

Antibiotics and non-steroidal anti-inflammatory drugs 

administered prevented the postoperative sepsis and provided 

good analgesia. During the initial postoperative period, 

application of reinforced Robert Jones bandages helped to 

limit joint motion, gave the fractured limb more support, and 

provided good adjunct support to the internal fixation. The 

physiotherapy and passive exercises that were advised one-

week post-surgery helped in improving the range of motion of 

the joints proximal and distal to the affected bone. Similar 

postoperative care was also exercised by Das et al. (2012) [19], 

Reddy et al. (2020) [20] and Das et al. (2021) [21] following 

internal fixation of fractures in dogs.  

Certain biochemical parameters, such as serum alkaline 

phosphatase (ALP), calcium, and phosphorus can aid in 

assessing fracture healing and detect fractures that are at risk 

of developing non-union (Allen et al., 1998, Komnenou et al., 

2005, Sousa et al., 2011, Joshi et al., 2021 and Bhavani et al., 

2022) [22-26]. Serum levels of bone markers, such as ALP, are 

higher in relation with osteoblastic activity at the fracture site 

(Komnenou et al., 2005) [23]. This enzyme facilitates the 

transfer of calcium from bone fragments to plasma when the 

pH is acidic as the pH shifts to alkaline, the formation of the 

major bone callus occurs (Chhatrola et al., 2022) [27].  

In the current study, lower values of ALP were recorded 

during the preoperative and immediate postoperative days 

which then increased significantly from the 7th postoperative 

day to 60th postoperative day with the peak values on the 30th 

day and then decreased significantly (p<0.05) by the 90th 

postoperative day in both the groups. The higher ALP values 

could be attributed to the damaged periosteum that happens at 

the time of the fracture and at the time of the bone plating 

procedure. Based on these results, it appeared that callus 

development was evident on the 30th postoperative day, when 

osteoblastic activity peaked which was in agreement with that 

of Chaudhari et al. (2000) [28], Kulkarni (2000) [29] and 

Chaurasia et al. (2019) [30].  

A similar trend in the levels of ALP i.e. higher values during 

the early postoperative days followed by a gradual decrease to 

later stages of fracture healing process were also reported by 

Johnson and Watson (2000) [31], Rani and Ganesh (2003), 

Reddy et al. (2020) [20] and Bhavani et al. (2022) [26] and 

Mehdi et al. (2024) [33]. However, Suryawanshi et al. (2001) 
[34]recorded higher values immediate postoperatively that 

remained elevated till the end. The values of ALP were found 

elevated in Group-II than group I on the 7th, 15th and 30th 

postoperative days indicating more osteoblastic activity at the 

site of fracture in these dogs. The use of egg shell derived 

nano-hydroxy apatite at the fracture site might have 

encouraged this augmented activity as opined by Chaurasia et 

al. (2019) [30]. The normal values of ALP in Groups I & II on 

the 90th postoperative day can be thought to represent the 

complete healing.  

In the current study, serum calcium levels were lower during 

the preoperative and immediate postoperative days that 

increased significantly from the 7th postoperative day and 

decreased gradually up to the 90th postoperative day. These 

observations were in correlation with those of Vasantha 

(1991) [35], Suryawanshi et al. (2001) [34], Hegde et al. (2007) 
[36], Patil et al. (2017) [37], Bhavani et al. (2022) [26], Chhatrola 

et al. (2022) [27] and Mehdi et al. (2024) [33]. The deposition of 

excess calcium at the fracture site might have led to decreased 

serum calcium levels during the early stages and bone 

remodeling might have contributed to a subsequent increase 

in the levels during the later stages of fracture healing as 

explained by Chaurasia et al. (2019) [30].  

https://www.veterinarypaper.com/
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In the current study, lower values of serum phosphorus were 

recorded during the preoperative and immediate postoperative 

days that increased significantly from the 7th to 30th 

postoperative days and eventually decreased significantly by 

the 90th postoperative day. There was a significant difference 

in the values of serum phosphorus between the groups at 7th to 

30th postoperative days. The increased levels of inorganic 

phosphorus in group-II can be thought to indicate augmented 

healing process. A similar trend i.e. higher values during the 

early postoperative days followed by a gradual decline in later 

stages of fracture healing was also observed by Hegde et al. 

(2007) [36]. Suryawanshi et al. (2001) [34] and Reddy et al. 

(2020) [20] observed a gradual increase in the values from 

preoperative day to 60th postoperative day. The high levels of 

extracellular concentrations of phosphorus resulted in the 

deposition of calcium at the site of fracture, thereby 

facilitating the ossification of the callus (Komnenou et al., 

2005) [23].  

Hazewinkel and Tryfonidou (2002) [38] opined that that 

vitamin D was necessary for the systematic growth and 

mineralization of cartilage in the growth plate in young dogs. 

Lower values of serum vitamin D were recorded during the 

preoperative and immediate postoperative day that increased 

significantly from 7th to 60th postoperative day and decreased 

gradually up to the 90th postoperative day in animals of group 

II, while same trends were observed non-significantly in 

group I. There was significant difference in the values of 

serum vitamin D between the groups at 7th to 30th 

postoperative days. The difference in the total mean serum 

vitamin D concentration between the groups was significant. 

Similar to these observations, Ettehad (2014) [39] also reported 

decreased vitamin D levels in patients with femoral and tibial 

fractures and the magnitude of decline was found more 

pronounced in the first week, when compared to that in 

subsequent week. Aslan (2006) [40] and Sharma et al. (2017) 
[42] administered vitamin D injection to rats that had a fracture 

and observed better biomechanical characteristics and higher 

bone content of the damaged bones indicating better healing.  

A clinical lameness scoring system of 0-5-point scale was 

used to evaluate the usage of limb as suggested by Cook et al. 

(1999) [43]. In both the groups, partial usage of the affected 

limb was observed between the 1st and 4th postoperative days. 

The partial weight bearing was observed early as one day 

(Abhishek et al., 2022) [44], third day (Singh and Coutinho, 

2012) and between 7th to 10th days (Al-Harby et al, 1996) [46] 

following dynamic compression plating. Better lameness 

scores on 7th, 15th and 30th postoperative days were 

observed in group II which could be attributed to the better 

and early clinical union in that group, suggesting the efficacy 

of eggshell derived nano hydroxyapatite on augmenting 

healing of bone fractures. 

Radiographic evaluation of fracture healing was done by 

obtaining follow-up radiographs that were taken on the 

immediate postoperative then on the 30th, 60th and 90th 

postoperative days. Based on the development of a callus 

and/or the disappearance of the radiolucent fracture line, 

fracture healing scores (0-3) were assigned as recommended 

by Cook et al. (1999) [43].  

On immediate postoperative radiographs, an excellent 

anatomical reduction, well apposed fracture ends, and without 

any gap between the fracture fragments were observed in 

animals of both the groups. Disappearance of the fracture line 

in group II could be attributed to radiopaque biomaterial i.e. 

eggshell derived nano hydroxyapatite which was applied at 

the fracture site whereas fracture line was still observable in 

all cases of group I. Radiographs which were taken on the 15th 

day depicted the initiation of callus in all the cases and this 

finding is in agreement with that of Dakhane et al. (2021) [47]. 

The formation of soft bridging callus was observed 

between10 to 12 postoperative days (Hobbs, 2003) [48], the 

second postoperative week and at the fourth postoperative 

week (Umarani et al., 2007) [50] following bone plating.  

The present study defined radiographic healing as the 

presence of bridging callus and disappearance of radiolucent 

fracture line. Radiographs obtained after 30 days in Group-II 

suggested early healing of fractures as the mean fracture 

healing score was close to 0 with evidence of periosteal callus 

with a small fracture gap, with an appropriate progression 

towards healing. Similar to this observation, Doijode et al. 

(2018) [51] and Abhishek et al. (2022) [44] also observed a 

bridging callus around the fracture site with the fracture 

fragments in proper alignment, on the 30th postoperative day.  

On the 60th postoperative day, the mean fracture healing 

scores of animals of group-II were lower than that of group-I 

indicating the superiority of the treatment group in terms of 

fracture healing. Follow up radiographs of two cases in group 

II showed cortical and medullary continuity with fracture 

remodeling on the 60th postoperative day itself as also 

observed by Doijode et al. (2018) [51]. Quite parallel to this 

finding, Patil and Dilip Kumar (2018) [52], Reddy et al. (2020) 
[20] and Abhishek et al. (2022) [44], noted completely filled 

fracture gap with moderate callus by the 60th postoperative 

day. In contrast to the present study, Vardhan et al. (2017) [53] 

recorded resorption of exuberant callus at the fractured site as 

early as the 60th postoperative day following repair of 

diaphyseal fractures in dogs. However, the radiolucent region 

surrounding bone screws as observed by Feng et al. (2019) [54] 

that was ascribed it to bone loss carried due to implants was 

not recorded in the present study.  

Bone remodeling with corticomedullary continuity was 

recorded in majority of group II dogs when compared to those 

of group I by the end of 90th postoperative day. In the present 

study, all the cases displayed complete radiographic healing 

by the 90th postoperative day with the exception one dog of 

group I, which could be attributed to the rigid fracture fixation 

provided by SS plates that restricted micro motion between 

the fracture fragments and minimal periosteal callus at the 

fracture site.  

At various periodic intervals of the present study, group II had 

better mean fracture healing scores than group I, suggesting 

the impact of eggshell derived nano hydroxyapatite on 

augmenting healing of long bone fractures in dogs. The 

hydroxyapatite with its newly discovered osteo-inductive 

properties is widely known for its ability to promote bone 

growth by conduction or by serving as a scaffold to fill in 

defects and it holds a great promise for stimulating the 

formation of new bone (Kattimani et al., 2016) [55]. It was 

considered as a suitable alternative for autogenous bone 

grafting in periodontal tissue, since it possessed several merits 

including biocompatibility and lack of toxicity (Bayani et al., 

2017) [56]. Very recently, Mohamed et al. (2024) [1] 

recommended xeno-hydroxyapatite as a good choice for bone 

reconstruction as it reduced the healing time in area of 

fracture line.  

At the end of the study, an excellent usage of the affected 

limb was recorded in five cases of group-II and in four cases 

of group-I. One case from group II and two cases from group 

I showed exercise induced lameness, and the outcome was 

graded as "good". Similar findings were also observed by 

Patil and Dilip Kumar (2018) [52] who recorded complete 
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weight bearing following dynamic compression plating in 

dogs. 

The most prominent side effects of fractures as osteomyelitis, 

nonunion, delayed union, malunion, early physeal closure, 

sarcoma related with the fracture, synostosis, implant failure 

etc. which were reported by a few authors including Denny 

and Butterworth (2000) [11], Jackson and Pacchiana (2004) [57], 

Wheeler et al. (2004) [58], Chandy et al. (2007) [59], Kallianpur 

et al. (2018) [60], Deveci et al. (2022) [61] were not observed in 

the present study. Pedal edema observed in case 5 of group I 

in the immediate postoperative period was attributed to 

application of tight bandage. Similar complication in animals 

treated with DCP were also reported by Baltzer et al. (2015) 
[62] and Ramirez and Macias (2016) [17], who ascribed them to 

pressure imposed by the MRJ bandage. Group-II dogs showed 

better outcome than those of group-I which can be attributed 

to the application of eggshell derived nano hydroxyapatite at 

the fracture gap after fracture fixation with dynamic 

compression plates. Egg shell derived nano-hydroxy apatite is 

a superior osteo-inductive growth factor and osteogenic cell 

carrier, which increases its usefulness as a bioactive delivery 

vehicle in the fractures. Hydroxyapatite had an unstable 

crystalline structure which allowed exchange of ions, highly 

porous nature that acted as a scaffold and induced 

fibrovascular ingrowth, inward migration of bone producing 

cells, and osteoid deposition onto the well-developed surface 

area as explained by Bhatt and Rozental, 2012) [63]. 

 

  
Photograph showing of dynamic compression plate, drill bit and 

corresponding screws made up of stainless steel with drill bit 

Photograph showing the egg shell derived nano hydroxyapatite 

powder 

  
Intraoperative photograph showing long linear skin incision made 

on the craniomedial aspect of radius to approach the fracture 

fragments (Case-4 of group-II). 

Intraoperative photograph showing the cephalic vein at the 

distal portion of the incision was protected during the procedure 

(Case-6 of group II) 
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Intraoperative photograph showing the exposure of fracture 

fragments (Case-3 of group-II) 

Intraoperative photograph showing the reduced fracture 

fragments to their anatomical position (Case-3 of group-II) 

  
Intraoperative photograph showing the reduced fracture fragments 

to their anatomical position and countering of bone plate (Case-1 of 

group-II) 

Intraoperative photograph showing fracture stabilized with 

dynamic compression plate made up of stainless-steel alloy 

(Case-3 of group-I) 

  
Intraoperative photograph showing fracture stabilized with dynamic 

compression plate made up of stainless-steel alloy with egg shell 

derived nano hydroxyapatite placed at fracture site (Case-3 of 

group-I) 

Intraoperative photograph showing fracture stabilized with 

dynamic compression plate made up of stainless-steel alloy 

with placement of egg shell derived nano hydroxyapatite at 

fracture site (Case-6 of group-I) 
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Radiograph showing simple 

complete transverse stable 

distal diaphyseal fracture of left 

radius and ulna (Case-2 of 

group-II). 

 

Radiograph showing simple 

complete transverse over-riding 

distal diaphyseal fracture of left 

radius and ulna (Case-3 of group-

II). 

 

Radiograph showing simple 

complete short oblique over-riding 

mid-diaphyseal fracture of left tibio-

fibula (Case 6 of group II) 

 

 

Radiograph showing simple 

complete short oblique over-riding 

distal-diaphyseal fracture of left 

tibio-fibula (Case-4 of group-II). 

    
 

Radiograph showing simple 

complete short oblique over-

riding mid-diaphyseal fracture 

of left tibio-fibula (Case-1 of 

group-II). 

 

Radiograph showing simple 

complete transverse over-riding 

distal diaphyseal fracture of left 

tibio-fibula (Case-1 of group-I) 

 

 

Radiograph showing fracture 

remodelling with cortical and 

medullary continuity on the 90th 

postoperative day Note: Radio-ulnar 

synostosis (Case-2 of group-II) 

 

Radiograph showing fracture 

remodelling with cortical and 

medullary continuity on the 90th 

postoperative day Note: Radio-ulnar 

synostosis (Case-3 of group-II) 

    
 

Radiograph showing fracture 

remodelling with cortical and 

medullary continuity on the 

90thpostoperative day (Case-5 

of group-II) 

 

 

Radiograph showing fracture 

remodelling with cortical and 

medullary continuity on the 90th 

postoperative day after removal of 

implant Note: Tibia fibula 

synostosis (Case-4 of group-II) 

 

Radiograph showing bridging callus 

with no evidence of fracture gap on 

the 60th postoperative day (Case-1 

of group-II) 

 

 

 

Radiograph showing fracture 

remodelling with cortical and 

medullary continuity on the 90th 

postoperative day after removing 

implant Note: Tibia fibula 

synostosis (Case-1 of group-I). 
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Conclusion 

 Dynamic compression plating is a versatile and stable 

repair procedure that enables rapid weight bearing for 

transverse fractures of the long bones by providing rigid 

stabilization by neutralizing rotational, bending, 

compression, and shearing stresses on the bone.  

 Egg shell derived nano-hydroxy apatite is an affective 

biomaterial which can induce the osteoblastic activity 

when used as an adjunct at the site of fracture following 

dynamic compression plating. 

 Vitamin D supplementation following repair of long bone 

fractures can have a bearing on the restoration of 

ambulation following bone plating.  

 Regular and periodic radiographic evaluation of fracture 

healing can help in minimizing the complications related 

to the implant failure and monitor the progress of 

radiographic union of the fracture fragments.  

 

Assessment of bone specific biomarkers like alkaline 

phosphatase can be used to predict the non-union or delayed 

union at an early date 
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