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Abstract 

Background: The tibia, or shinbone, is the common fracture long bone in body. There are two option 

includes, reamed and unreamed of surgical treatment of fractures. Reamed nail has some advantage but they 

significantly harmful the endosteal circulation. Unreamed nail surplus the endosteal circulation but provide a 

less stable fixation. Afterward, because of ability to lock the nail proximally and distally, closed intramedullary 

nailing turned into an acknowledged treatment for closed shaft cracks during the ninth decade. 

Aim: The main objective is to treat the tibia fractures by implanting the Intramedullary nailing system 

(Interlocking cannulated tibia nail and Expert tibia nail) manufactured by Auxein Medical Private Limited, 

Sonipat, India. 

Material and Methods: In this retrospective study, studied the results of intramedullary tibia nail in treatment 

of tibia fracture. A total of 25 consecutive patients were included in this study (11male, 14 female and average 

age 42.9 years). Fracture type was classified as per the Muller AO classification of fracture. 

Results: The outcomes of clinical treatment were obtained in our study; No pain (92%), Mild pain (8%) after 

2 year follow up. The follow up of patients were taken on 4-week, 1-year, 2-year according to VAS score. Paired 

t test was performed for statistical data analysis using Minitab and values of p<.05 were taken to indicate 

significant value with confidence interval of 95%. No implant related problem have been found like loosening, 

bending, corrosion etc. 

Conclusion: Our outcomes with interlocking cannulated and Expert tibial interlocking nailing are 

empowering and exhibit the advantages of new nailing framework. It has been concluded that intramedullary 

tibia nailing system is best method for treatment of tibia fracture with good results and outcomes. 

Keywords: tibia fracture; AO classification; expert tibia nail; interlocking cannulated tibia nail 

Introduction 

The seriousness of the crack typically relies upon the amount of force that 

caused the break and has mechanical points of interest with its bigger 

potential distances across and bigger surface-territory contact between 

the bone and nail [1-3]. To reduce the complications associated with 

conservative treatment, tendency towards operative management of tibial 

fractures is in vogue. Various operative methods like open reduction and 

plating, intramedullary nailing and external fixation, have their own 

indications, advantages and disadvantages [4-5]. 

The ordinary advancement in intramedullary nailing of tibial fractures 

was the introduction of modern implants like the Expert Tibial Nail and 

Interlocking cannulated tibia nail. In these new implants the interlocking 

bolts can be introduced just below the tibia plateau, enabling the surgeon 

to treat very proximal tibial fractures with intramedullary nailing. 

The Expert Tibial Nail System (ETNS) and Interlocking cannulated tibia 

nail, an intramedullary nailing framework is shown for breaks in the tibial 

shaft just as for metaphyseal and certain intraarticular cracks of the tibial 

head and the pilon fracture. Notwithstanding the standard static and 

dynamic locking choices, the ETNS highlights multi directional securing 

choices in the distal and proximal piece of the nail. End top blocks the 

most proximal screw making an angular stable construct. 

Nicoll [6] 1974 showed that with preservationist treatment the likelihood 

of deferred association with comminuted fracture is 15%, dislocated 

crack 27%. Crack with extreme delicate tissue damage 12% and gap more 

than 1 cm is 65%. Additionally, there is a 25% occurrence of residual 

joint stiffness and muscle shortcoming. The troubles that may emerge in 
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the treatment of fracture of shaft of tibia incorporate - a high rate of open 

and tainted fracture as tibia lies externally just underneath the skin and 

an inclination of Redis placement of the sections when swelling 

downside, especially in slanted and winding fractures. 

Afterward, because of potential to lock the nail proximally and distally, 

closed intramedullary nailing turned into an acknowledged treatment for 

closed shaft cracks during the ninth decade (Kuntscher, 1958) [7]. 

Anyway, symptoms of customary reaming-strategy had been noted likely 

because of mechanical, thermal and natural variables debilitating the 

endosteal blood supply (Pfister et al, 1979; Klein et al, 1990). Great 

outcomes had been appeared by utilizing locking nails for both closed 

and Gustilo grade I open cracks (Gustilo and Anderson, 1976; Kfemn and 

Broner, 1986; Court – Brown et al, 1990; Hooper et al, 1991) [8-10]. 

The main objective is to treat the tibia fracture by implanting the 

Intramedullary tibia nail system (Interlocking cannulated tibia nail and 

Expert tibia nail) manufactured by Auxein Medical Pvt. Ltd., Sonipat, 

India. The present study has been taken to feedback the results of 

fractures of tibia treated with Interlocking cannulated tibia and Expert 

tibia nail. 

Materials and Method 

This retrospective study was organized at Mesoamerica University, 

Quetzaltenango, Guatemala from Aug 2016 to Oct 2018, clinical data 

were collected for patients who received intramedullary tibia nailing 

system. A total of 25 consecutive patients meeting the inclusion 

exclusion criteria were included in this study. 

Inclusion Criteria 

1. Male or Female, skeletally mature patient above 18 years. 

2. Tibia bone fracture 

Exclusion Criteria 

The participant may not enter the study if any of the following apply: 

1. Subject having any neuromuscular disorder which would create 

an unacceptable risk of fixation failure or complications in postoperative 

care. 

2. Subjects with substance abuse/alcohol issues. 

3. Subjects who are incarcerated or have pending incarceration 

4. Subject having infection local to the operative site. 

5. Any uncontrolled systemic disease that, in the opinion of the 

Investigator, would preclude participation in the study (e.g., unstable 

medical status including uncontrolled elevated blood pressure, 

cardiovascular disease, and glycemic control) or put the subject at risk due 

to study treatment or procedures. 

6. Subject with rapid joint disease, bone absorption, osteopenia, 

and/or osteoporosis. 

7. Subject having suspected or documented metal allergy or 

intolerance. 

The indications for surgery were Tibia bone Fracture. Intramedullary 

Tibia Nailing System (Auxein Medical Private Limited, Sonipat, 

Haryana, INDIA) were used for Tibia bone union. Patient physical fitness 

was also observed through America Society of anesthesiologist (ASA) 

Grade before undergoing surgery. The pain VAS is a unidimensional 

proportion of pain intensity [11], which has been generally utilized in 

differing grown-up populaces, incorporating those with rheumatic 

maladies [12-15]. Pain scale was recorded from patients according VAS 

score on 4 Week, 6-month, 1 year and 2 year follow up. 

The intramedullary tibia nailing system (Interlocking cannulated tibia 

nail, Expert tibia nail) (Figure 1, 2) is made of Titanium alloy 

(Ti6Al4V) and stainless steel (316L), and 4.5mm locking bolt for 

interlocking cannulated tibia nail, 4.4mm locking bolt for Expert tibia 

nail, 4.8mm locking bolt for expert tibia nail were used for fixation of 

implant. 

The surgery was performed under general anesthesia, all patients go 

through a two-stage conversion from circular external fixation to internal 

fixation with Intramedullary cannulated and Expert tibia nail (Auxein 

Medical Private Limited, Sonipat, Haryana, India). After the removal of 

external fixator, local skin cut and soft tissues curettage was presented 

around the pin sites. The leg was fixed in a cast. Clinical outcomes were 

introduced through the 10-point scale info system named as VAS score. 

By using radiography (X-ray), the performance of implant was evaluated. 

X-ray was observed at follow up time showing good position of implant. 

X-ray report were used for inspected bony union, non-union, implant 

failure and plate migration. 

 

 

Figure 1: Interlocking Cannulated Tibia nail 

 

Figure 2: Expert Tibia nail 

Results 

In the study 25 patients were operated with Intramedullary Tibia Nailing 

System. There were 14 females and 11 males. Female patients were more 

susceptible in the study. The youngest patient in our series was 20 years 

and the oldest 61 years. The average age of the patient was 

42.9 years as shown in. In this study, fracture classification has been 

recorded using AO Classification into 42-A1, 42-A2, 42-B1, 42-B2 and 

42-A3 where 8 patients had 42-A1 type fracture while 8 patients had 42-

A2 type fracture and 6 patients had 42-B1 type fracture, 2 patient had 42-

B2 type fracture and 1 patient had 42-A3 type fracture in the Tibia bone 

as shown in table 2. 

 

DEMOGRAPHICS 

Sample Size 25 

Mean Age                   42.9 years 

SEX 

Male 11(44%) 

Female 14(56%) 

FRACTURE CLASSIFICATION 
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42-A1 8(32%) 

42-A2 8(32%) 

42-A3 1 (4%) 

42-B1 6(24%) 

42-B2 2 (8%) 

INJURY 

Fall from height                       3 

Road accident                       4 

Sport Injury                       3 

Slip and fall                       6 

Accident from two-wheeler                        9 

Table 2: Demography Data 

The most common etiology of injury was fall from height, slip and fall, road accident and sports. All the patients were assessed according to ASA 

Grade before the surgical process. 

Patients were followed up on 1 month, 6 months, 1 year and 2 year after the discharge. Bone Union had been achieved at 16 week means 4 Months 

from the day of surgery, it has been confirm through radiological examination by the Independent investigator, as per surgeon clinical union was 

defined as visible callus bridging the fracture in at least three cortices in radiographs and the patients could use their tibia without significant pain 

or weakness. All were the medical complications occur after surgery. Pain has been also recorded for each patient at their respective visits through 

Visual Analog Scale, the average pain scale at 4 Week was 5.4, and at 6-months was 4.44, 1.9 in 1 year and 0.62 after 2 year with p value >.05. 

Though the change of mean VAS score was statistically significant; it can be caused by short follow up time and less sample size. According to 

Visual Analog Scale system 92% patient had showed no pain, and 8% patients had showed mild pain as shown in table 3. No implant related 

complications have been found like implant loosening, bending, corrosion, related size issue, etc. 

 

Follow-up Time Number of Patients 

No pain Mild Pain Naggin g Distres s Intense Worst 

Possible 

1- month 0 3 22 0 0 0 

6- month 0 0 19 6 0 0 

1- year 8 17 0 0 0 0 

2- year 23 2 0 0 0 0 

Table 3: Result of VAS score 

 

Sample 

N  

Mean 

 

StDev 

 

SE Mean 

 

p-value 

Follow up (week) 4 47.5 43.3 21.6 .146 

VAS score 4 3.1 2.2 1.1  

Table 4: Paired t test statistical analysis values with 95% confidence interval 

Discussion 

A biomechanical study indicated that the expansion of two proximal 

angled screws altogether improved the dependability of the 

intramedullary obsession build contrasted with the first methodology 

with obsession as in proximal tibia the medullary cavity is wide 

causing a lot of unsteadiness which included the utilization of two 

transverse screws obsession. 

The study lasted for one year and eight months starting from August 

2016 to October 2018. 25 cases were taken for the examination during 

this period. As compared Ramesh Chand Meena et al. study of 

Intramedullary nailing versus proximal plating in the management of 

closed extra-articular proximal tibial fracture: a randomized controlled 

trial took 53 patients divided into cases and controls which is 

comparable to our sample size of our study. [17] 
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Objective Nailing/Platin g Fracture 

size 

Results References 

To evaluate the Effectiveness of 

intramedullary nailing in 

proximal third tibia fractures 

done under image guidance for 

nailing proposed by various 

authors. 

34 34 60% cases had excellent result. 

32 out of 34 patients revealed 

fracture union with no major 

complication. 

[16] 

To compare plating and nailing 

system in proximal tibia 

fracture. 

22/22 58 Union rate in the IMN group was 

94.7 and that in the PTP group 

was 96 %. 

[17] 

To contrast

 the effectiveness of 

closed reduction and expert 

tibia nailing and open 

reduction and plate and screw 

fixation in treat two tibial 

fracture. 

31/22 53 Result was excellent in 18 cases, 

good in 10 cases and fair in 3 

cases in ETN group (100% 

excellent-good rate). 

[18] 

Clinical evaluation of reamed 

intramedullary nail to treat the 

unstable fracture of tibia. 

24/18 134 In closed fractures, there were 2 

superficial (2%) and 

3 deep (3%) infections; in open 

fractures there was 1 superficial 

(3%) and 7 deep (21%) 

infections. 

[19] 

To compare the Intramedullary 

expert tibia nailing with 

percutaneous Locked

 Plating of   Extra-

Articular Proximal Tibial 

Fractures. 

20/19 39 77% union rate were 

achieved. 

[20] 

Table 1: Different comparative study on tibia fracture and nailing system 

Another study Ding-Chuan Zhu et al. studied Comparison of closed 

reduction and expert tibial nailing with open reduction and plate and 

screw fixation in the treatment of two segmental tibial fractures with 

sample size of 53 cases divided into cases and control [18]. Wiss et.al. 

1995 studied the unstable fracture of tibia treated with a reamed 

intramedullary interlocking nail with 42 sample size [19]. 

Using the demographic data of patients, there is a medium named as 

VAS score that can decide the standard of surgical results and the 

factor to be adapted to make it successful. Considering pain scores and 

comparing the VAS outcome of different studies that also includes 

demographic data as well as biomechanics under controlled trials can 

be sufficient to recommend the treatment plans [21]. As for the present 

study the trial was conducted after one month, six-month, one year and 

2 year. The outcome was presented by calculating the VAS score. This 

has shown good acceptance outcomes. 

Using the present study represents the treatment of tibia fractures 

surgically by using Intramedullary tibia nailing system (Interlocking 

cannulated tibia nail and Expert tibia nail), which are designed and 

manufactured by Auxein Medical Pvt. Ltd, India. Major 

complications like nerve palsy and infection has been reported by 

many studies but none was reflected in the outcome of our evaluation. 

The major constrained of this study was the less sample size and 

patients’ compliances in some cases like follow up time and hygiene. 

Conclusion 

From this study, we concluded that the intramedullary tibia nailing 

system is the best treatment for tibia fracture but it could be possible 

after counting the VAS score, AO classification, and sample size. It 

has been also considered a better surgical option as it offers significant 

in terms of motion, blood loss, mean operating time, hospital stay, full 

weight bearing time, and union time. The fixation of tibia nail by 

cannulated bolt provide the superior stability properties in the clinical 

setting. 
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