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Abstract: 

Objectives: The aim of the current work was to assess the clinical and radiological functional 

outcomes of expert tibial intramedullary nail in treatment of proximal tibia metaphyseal tibia 

fractures in adult.  

Methods: This prospective study included a total of 14 patients in GANDHI MEDICAL 

COLLEGE from fractures between 20-65 years age group. Patients were operated by closed 

reduction and internal fixation with expert interlocking tibial nail and followed up for average 

24 months from December 2017 to November 2019.  

Results: All patients underwent full history taking, Clinical examination and Radiographic 

views were taken. [10 males and 4 females]. 9 patients (64.2 %) had excellent final result, 3 

patients (21.42 %) had good final result, 1 patient   (7.14 %) had fair final result, and 1 

patient (7.14%) had poor final result. 

Conclusion: It could be concluded that intramedullary fixation with expert interlocking tibial 

nail is a safe and effective method for the treatment of proximal tibia metaphyseal tibia 

fractures. Multiple reduction aids as percutaneous clamps, blocking screws/wires help in 

obtaining and maintaining reduction. The nail design allows the distal or proximal segment to 

be controlled through placement of multiple locking screws within a small distance from the 

articular surface. The alignment can be well maintained despite the short metaphyseal 

segment. Expert nail showed excellent and good results in this study. 

 

Keywords: Expert Tibial Nail, Extra-articular metaphyseal, proximal tibia fractures 

Study Design: Observational Study. 

 

1. INTRODUCTION 

 

Tibia fractures are associated with a wide range of injury mechanisms and severities. 

Although most fractures are closed open fractures of the tibia are more commonly seen than 

in many other bones because of its subcutaneous location. The management of proximal tibia 

fractures is influenced greatly by the associated soft tissue injury [1]. The surgical goals for 

treating proximal tibia fractures are to restore articular congruity, the mechanical axis, and 

knee motion while avoiding soft-tissue complications. [2].Many treatment modalities like non 

operative conservative treatment, half-pin  external  fixation, intramedullary  implant, hybrid  

or  thin-wire  external fixation,  plate  fixation or a  combination  of  these techniques have 

been used. In  recent  years,  closed  reduction  with minimally  invasive  plating  and  locked  

intramedullary nailing  have  both  become  widely  used  treatment modalities for these 
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fractures.[3].The main aim of these fractures is stable fixation and early function of the 

injured limb. Interlocking nail has widened the range of indications for medullary 

osteosynthesis of tibia shaft fractures to include almost every type of fracture. Intramedullary 

nailing has numerous advantages for fracture fixation including its potential for minimally 

invasive exposure, longer implant to span more complex fractures and load sharing fixation 

to allow earlier weight bearing. The major advancement in intramedullary nailing of 

metaphyseal tibia fractures was the introduction of modern implants like Expert Tibial Nail 

System [4]. The Expert Tibial Nail permits an intramedullary approach for the fixation of 

proximal, shaft and distal fractures of the tibia. The system consists of a series of cannulated 

nails, cannulated end caps, dual core locking screws and standard locking screws.  

Anatomic Reduction: The Expert Tibia Nail is designed to fit anatomically in the medullary 

canal, allowing indirect reduction of proximal, distal and shaft fractures of the tibia.  

Stable Fixation: The Expert Tibial Nail provides stable fixation of fractures by incorporating 

oblique locking holes in the proximal and distal portions of the nail. Cancellous bone locking 

screws are used proximally for better purchase in the cancellous bone. The most proximal 

locking screw, when used with an end cap, provides a locked, fixed-angle construct. Locking 

screws in the distal oblique hole and ML hole provide stable fixation of distal fractures.  

Preservation of Blood Supply: The instruments and implants in the Expert Tibia Nail permit a 

more percutaneous technique and less tissue stripping than other treatment methods. An 

intramedullary approach results in decreased blood loss compared to plate fixation. 

 Early Active Mobilization: The Expert Tibia Nail provides secure fixation which permits 

controlled, early, active rehabilitation conducive to optimal recovery. 

The Expert Tibia Nail is indicated for fractures in the tibia shaft as well as for metaphyseal 

and certain intra-articular fractures of the tibia head and the pilon: – 41-A2/A3 – All shaft 

fractures – 43-A1/A2/A3 – Combinations of these fractures. 

 

2. MATERIALS AND METHODS: 

 

The study was started only after clearance from institutional ethics committee (IEC).The 

study was carried out in Gandhi Medical College, Bhopal from December 2017 to November 

2019 for a period of 2 years. Patients  were followed  up  for 01year, evaluated  radiologically  

and clinically  with  Tegnerlysholm  knee  scale, outcomes were used for comparison. In this 

study we compared the outcome and various other aspects of treating the patients of extra 

articular proximal 1/3rd tibia fractures with expert tibia nail and studying non-union, 

malunion, infection, and implant failure. For this we have taken a sample size of 14 patients. 

The patients in the study were included based on the following selection criteria: 

Inclusion Criteria: 1] Non infected fractures. 2].Proximal third Extra articular tibia fractures. 

3] Age Group 20 to 65 years. 

Exclusion Criteria: 1] Infected fractures. 2] Age>20years and<65 years.3] Intra articular 

proximal tibia fractures, shaft and distal tibia fractures. 4] Pathological fractures                    

5] Pre-existing deformity and pre-operative knee stiffness. 

 

PRE-OPERATIVE PLANNING AND SURGICAL TECHNIQUE: 

All patients went through radiological and clinical evaluation before surgical procedure was 

carried out. Inspection of skin condition and any swelling or deformity. Palpation for 

tenderness and crepitus. Examination of the neurovascular status to exclude any vascular 

injuries, neurological injuries, or compartmental syndrome.  Antero-posterior and lateral 

views of the affected leg with visualization of the ankle and knee joints were taken to assess 
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of the fracture according to the AO classification. Fractures with edema were splinted and 

patients started with oral pain killers, intravenous antibiotics and limb elevation. 

Temporary   anatomical   reduction was achieved by closed manipulation before nailing. A 

patellar splitting incision technique extending from lower pole of patella to tibial tuberosity 

was used.  Antero-posterior  or  medio-lateral  blocking  screws  were  also  used  only  in  

few cases under c arm guidance. The surgical wound closure was done in layers.   The 

intramedullary nail has a proximal Herzog band and four multilevel, multi-planar, and 

multidirectional screws. 

Post operatively patient was started 3rd generation cephalosporins for 3 days followed by oral 

antibiotics. Intravenous fluids, posterior back slab was given. Check X ray after 48 hours was 

done. Depending on the post-operative fracture stability and pain tolerance of the patient, 

quadriceps strengthening exercises, knee and ankle mobilization exercises and non-weight 

bearing-crutch walking were started. Suture removal was done on 15th day. Patients were 

followed up at 2 and 6 weeks, 3 and 6 months, and 1 year postoperatively. Both   the   

immediate   postoperative   and   the   final follow-up    radiographs    compared    to    assess    

the accuracy of reduction and final alignment. Measurements   of   coronal   and   sagittal 

plane   deformities   using   Freedman   and   Johnson technique [5] 

 
 

PRE-OP AND POST-OP X RAYS: 

 

3. RESULTS: 

 

In total 14 patients were analysed and results were obtained. Out of 14 patients 10      {71.45 

%} were males and 4 {28.5%} females. The youngest patient was 20 years old and 65 years 

being the oldest, with mean age of 42.1 years. The main cause of trauma was Road traffic 

accident {50%} followed by falling down {21.42 %}, fall from height {14.2%} and others 

{14.2%}. Open fractures were 21.42% and closed being 78.57%. 

Fracture type 41A2 {35.71 %} and 41A3 {64.28%} were observed. Average operative time 

was 59.18 minutes. Infection was observed in 1 patient out of 14 patients. Complications 

included anterior angulation {14.28%} and varus malunion {7.14%}.Malunion was defined 

as more than 5 degree angulation. 

 

PARAMETERS N=14 PERCENTAGE 

AVERAGE AGE 42.1 YEARS  
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20-65 YEARS 

SEX MALES- 10 

FEMALES-4 

71.5% 

28.5% 

MODE OF INJURY   

ROAD TRAFFIC 

ACCIDENT 

FALL FROM HEIGHT 

FALL DOWN 

OTHERS 

7 

2 

3 

2 

50% 

14.2% 

21.42% 

14.2% 

AVERAGE OPERATIVE 

TIME 

59.18 MINUTES  

FRACTURE TYPE 

41A2 

41A3 

 

5 

9 

 

35.71% 

64.28% 

INFECTION 1 7.14% 

OPEN FRACTURE 

CLOSED FRACTURE 

3 

11 

21.42% 

78.57% 

ROM AT KNEE 

[IN DEGREES] 

118.1   

UNION TIME 

[IN WEEKS] 

17.82   

COMPLICATIONS 

1.ANTERIOR 

ANGULATION 

2.POSTERIOR 

ANGULATION 

3.VALGUS MALUNION 

4.VARUS MALUNION 

5.NON UNION 

 

2 

0 

0 

1 

0 

 

 

14.28% 

- 

- 

7.14% 

- 

 

4. DISCUSSION: 

 

Intramedullary nailing (IMN) has numerous advantages for fracture fixation, including its 

potential for minimally invasive exposure, biologically friendly implant insertion, longer 

implants to span more complex fractures, and load-sharing fixation to allow earlier weight 

bearing [6].  

In present study included 14 patients: 10 males and 4 females. According to Johner-Wruhs’s 

criteria, 9 patients (64.2 %) had excellent final result, 3 patients (21.42 %) had good final 

result, 1 patient   (7.14 %) had fair final result, and 1 patient (7.14%) had poor final result. 

Mean age in present study was 42.1 years, mean age in kadam et al [7] was 37.4 years, 

Gregory and Sanders [8] in their study on expert tibia nail reported mean age was 30 years. 

injury  Duwelius et a l[9] reported mean age was 40.5 years. Cole,  et  al[10]  have  shown  

mean  age  of  45  years  in their  study. 

In  this study,  road  traffic  accidents were  found  to  be the  major  cause  of  this  kind  of  

fracture.             In 50 %  of the  cases,  mode  of trauma  was  road  traffic  accident and  in  

14.2 %  of  the  cases,  mode  of  trauma  was  fall from height while  21.42 %  of  the  cases  

had  history  of fall .Various  previous studies  have  also  shown  similar  distribution of  

mode of injury[11] . 
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TABLE 1: SHOWING COMPARSION OF MALUNION RATES AMONG VARIOUS 

STUDIES 

NAME OF STUDY TOTAL CASES MALUNION CASES OF 

MALUNION 

NORK et al[14] 37 3 1 varus 

2 valgus 

TORNETTO et al 30 7 4 anterio angulation 

3 varus  

LANGE et al[13] 32 23 16 anterior 

angulation 

7 varus  

LINDWELL et 

al[15] 

22 9 7 anterior angulation 

2 valgus 

RICCI et al 12 2 2 valgus 

PRESENT STUDY 14 3 2 anterior angulation 

1 varus 

 

Ricci et al. (12) performed a study on 12 consecutive patients treated with intramedullary 

nailing and blocking screws for fractures of the proximal third of the tibial shaft. 

Postoperatively, all patients had less than 5 degrees of angular deformity in the planes in 

which blocking screws were used to control alignment. 

Lang et al. (13) who performed a study on thirty-two extra articular fractures of the proximal 

third of the tibia treated with conventional locked intramedullary nails. Thirty of the 32 

fractures eventually healed; however, 9 (28%) underwent exchange nailing and 4 (13%) 

required bone grafting. At final follow-up, 27 out of 32 fractures (84%) had angulation of 5 

degrees or greater in the frontal or sagittal plane. Nineteen of the 32 fractures (59%) had 1 cm 

or more of displacement at the fracture site. In 8 fractures (25%), there was loss of fixation. 

He concluded that Fractures of the proximal third of the tibial shaft did not appear to respond 

as favourably to intramedullary nailing as did fractures in the distal 2/3 of the tibia. Valgus, 

apex anterior angulation, and residual displacement at the fracture site were common after 

nailing. 

 

TABLE 2: COMPARISON OF INFECTION RATE IN VARIOUS STUDIES: 

STUDY INFECTION RATE 

BHANDARI et al [16] 2.5% 

LINDWEL et al[17] 28% 

OH C W et al 0% 

PRESENT STUDY 7.1% 

 

Meena et al [18] took 44 patients and compared between intramedullary nailing and proximal 

plating in the management of closed extra-articular proximal tibial fracture. The alignment of 

the tibia, measured in the immediate postoperative and 1-year follow- up X-rays, did not 

show a significant difference between the groups. 

Lee et al. (19) carried out a biomechanical analysis of operative methods in the treatment of 

extra-articular fracture of the proximal tibia. Three groups of tibial bones consisting of 5 

specimens per group were included: lateral plating using a locking compression plate- 

proximal lateral tibia (LCP-PLT), double plating using a LCP-PLT and a locking 
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compression plate medial proximal tibia, and intramedullary nailing using an expert tibial 

nail. He concluded that intramedullary nailing using an expert tibial nail was found to be the 

most stable implant for use in treatment of extra-articular fractures of the proximal tibia. 

 

5. CONCLUSION : 

 

  A  large  sample  size  of matching  severity  multi-centric  study  done  by  equal level   

skill   cadre   is   recommended. Overall   proximal extra-articular tibia fracture is 

complicated and    problematic    fracture    to    deal    with    and    is commonly   associated   

with   significant   soft   tissue damage.  High  grade  of  surgical  skills  are  required  to deal  

these  fractures  as  fixation  of  proximal third extra-articular  tibia  fracture  is  technically  

demanding surgery regardless of the implant. It could be concluded that intramedullary 

fixation with expert interlocking tibia nail is a safe and effective method for the treatment of 

metaphyseal proximal tibia fractures. Multiple reduction aids as percutaneous clamps, 

blocking screws/wires help in obtaining and maintaining reduction. The nail design allows 

the distal or proximal segment to be controlled through placement of multiple locking screws 

within a small distance from the articular surface. The alignment can be well maintained 

despite the short metaphyseal segment. 
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