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ABSTRACT

INTRODUCTION

Intramedullary (IM) nailing is most commonly preferred for adult tibial shaft fracture. The objective of this study was to 
find the accuracy of predicting the tibial nail length pre-operatively from contra-lateral tibial tubeorsity to medial 
malleolar distance (TMD) length.

MATERIAL  AND METHODS

After ethical clearance (UCMS/IRC/239/19) from the Institutional Review Board (IRB) of Universal College of Medical 
Sciences, all patients with recent fracture of tibia, who fulfilled the inclusion criteria were enrolled in the study and the 
informed written consent was obtained. The study was conducted on 45 patients of aged more than 15 years who attended 
Universal College of Medical Sciences Teaching Hospital (UCMS-TH) over a period of one year (Nov 2019 to Oct 2020). 
The TMD length of contra-lateral leg were measured preoperatively using a measuring tape and the ideal length of IM nail 
were measured intra-operatively using IM tibial nail under fluoroscopic guidance. 

RESULTS

Analysis showed that majority of patients were males (77.78%) out of total 45 patients. The mean length of TMD length of 
contra-lateral leg and the ideal length of IM nail were 33.067 ±1.60 and 33.11 ±1.68 respectively. The mean difference 
between these two measurements was 0.04 (95% CI, -0.64 to 0.72). The significant correlation was found between these 
two measurements i.e r=0.88 by Pearson's correlation (95% CI, 0.79 to 0.93), (p<0.001). Most of the TMD length were 
equal (37.78%) to ideal length of IM nail.

CONCLUSION

We recommended TMD length measurement of contralateral leg as an excellent anthropometric parameter for 
preoperative planning.
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Nepal. UCMS-TH is a tertiary care hospital situated in the 
West Nepal near the Nepal- India border. It is a hospital based 
observational study. 

After ethical clearance (UCMS/IRC/239/19) from the 
Institutional Review Board (IRB) of UCMS-TH, all patients 
with recent fracture of tibia, who fulfilled the inclusion criteria 
were enrolled in the study and the informed written consent 
was obtained. Data collection was done by the researcher. 

Sample size and sampling technique 
 
The sample size was calculated by using Cochran's formula
 2 2n= z pq/d
Where, z (level of significance at 5%) =1.96
p (Incidence of adult tibia fracture) =2%
q =98%
d (allowable error) =4.5%

After calculating we get approximately 37 and during our 
study period 45 cases were found so total sample of 45 cases 
were taken in our study by using purposive sampling.

Inclusion criteria
· Age more than 15 years with closure of growth plate
· Fracture shaft of tibia

Exclusion criteria
· Age less than 15 years with presence of growth plate   
 where IM nailing could not be done
· Bilateral fracture of tibia
· Fracture of tibia involving metaphyseal area where IM 
 nail could not be done

Anthropometric measurements

Measurement of the contra-lateral TMD was determined by 
measuring the length between the most prominent points on 
the medial malleolus and on the tibial tuberosity with the help 
of a measuring tape.

Figure 1. Preoperative measurement of TMD of contra-
lateral leg using measuring tape

Intra-operative measurements

Before the IM canal of tibia was opened, an estimation of nail 
length was made by the operating surgeon, using IM tibial 
nail. The distal tip of nail was held at the level of the physeal 
scar and the nail length was estimated directly from the 
fluoroscopic image by selecting the measurement at or just 

INTRODUCTION

Tibial shaft fractures are the most common long bone fractures 
1in adults comprising 2% of all fractures in adult.  These 

fractures are common in males (3:1) with the average age of 37 
2, 3 years.  High energy trauma as road traffic accidents, fall from 

the height etc and indirect trauma as in sports are the common 
3mechanisms of the injury especially in the younger age group.

Treatment options ranges from the conservative to surgical 
management. The selection of the treatment depends on the 
type of the fracture, the energy of the trauma, open fractures, 
the surgeon's preference and the patient's previous functional 
status and the treatment preferences. The surgical manage-
ment includes intramedullary (IM) nailing, external fixation 

3or plating.  As IM nailing has load sharing properties and is the 
minimal invasive procedure where it escapes the opening at 
the fracture site, it is the gold standard and commonly used in 

4the shaft fractures.

There are various methods available in the literature for the 
estimation of the accurate nail length. The two guide wires 
technique, using a radiographic ruler and nail against limb 
techniques are the intra-operative methods.  Whereas 5-7

Keammer splint technique, templating, scanograms, 
spotograms and direct measurement from radiographs of the 
contra-lateral limb are the preoperative radiological methods 
that are described. The anthropometric measurements 7,8 
described for the pre-operative estimation of tibial nail length 
are knee joint line to ankle joint line (K-A), knee joint line to 
medial malleolus (K-MM), tibial tuberosity to ankle joint line 
(TT-A), tibial tuberosity to medial malleolus (TMD), 
olecranon to fifth metacarpal head (O-MH) and body height 

8-12(BH).

The intra-operative methods increase the operative time and 
add the exposure to the radiation to both the patient and the 
operative room personnel. Accurate determination of tibial 
nail length pre-operatively, helps to avoid these problems. 
Preoperative methods that rely on conventional radiographs 
can cause inaccuracies due to variation in magnification, 

8position of limb and inadequate exposure. The anthropo- 
metric measurement methods provides an easy way pre-
operatively to estimate the tibial length accurately.10 

The objective of this study is to find the accuracy of predicting 
the tibial length pre-operatively from contra-lateral TMD 
length which ultimately guides to prepare the proper size of 
IM nail pre-operatively and helps in shortening the operative 
time and decrease in radiation exposure to both the patient and 
the operative room personnel.

MATERIAL  AND METHODS

The study was conducted from November 2019 to October 
2020 (a period of one year) at Universal College of Medical 
Sciences Teaching Hospital (UCMS-TH), Bhairahawa, 
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below the level of the anterior edge of the tibial plateau., Then 
the IM canal of each tibia was opened and was reamed as 
appropriate after the reduction of the fracture. The appropriate 
size IM nail of tibia was inserted under the fluoroscopic 
guidance.

Figure 2. Intra-operative estimation of tibial nail length 
using IM nail under fluoroscopic guidance

Ideal nail length

A literature review suggests that the ideal-length implanted 
tibial nail would rest 5–10 mm below the proximal tibial 
articular surface and 10–20 mm above the distal tibial articular 
surface. For this study, we considered the ideal nail as being 10 
mm from the proximal tibial articular surface and 10 mm from 
the distal tibial articular surface. This would give us an 
adequate working length but would also avoid the associated 
complications of excess nail length. Specially designed 
proforma was filled for each patient. Statistical analysis was 
done by using Statistical Package for the Social Sciences 
Software (SPSS) Program for windows version 20. The results 
were presented in tables and charts using the Microsoft Excel 
2010 software.

RESULTS 

Total 45 patients with age more than 15 years attended UCMS-
TH with the fracture of shaft of tibia over one-year period 
(November 2019 to October 2020). Out of these 77.78% (35) 
were males and 22.22% (10) were females.

Figure 3. Gender distribution

The mean TMD of contra-lateral leg was 33.07 ±1.60 and the 
mean ideal length of IM nail was 33.11 ±1.68. The mean 
difference between these two measurements was 0.04 (95% 
CI, -0.64 to 0.72).

Table 1. Correlation between the ideal length of IM nail 
and TMD length of contralateral leg

There was highly significant strong positive correlation 
between these two measurements i.e. by Pearson's r = 0.88 
correlation (95% CI, 0.79 to 0.93), p<0.001

Figure 4. Comparison of measured TMD length of 
contralateral leg with the ideal tibial nail length

The measured TMD length of contralateral leg was equal to 
the ideal tibial length in 37.78% (17) of patients whereas 
shorter and longer than the ideal tibial length were in 33.33% 
(15) and 28.89% (13) of patients respectively.

DISCUSSION

There are several anthropometric methods that are described 
for the preoperative estimation of the length of the tibial nail. 
One of the simple and accurate method is direct or indirect 
measurement of the distance between the TMD of the contra-
lateral leg.  The aim of our study was to compare the 8,11,14

measurement with the TMD length of contra-lateral leg for 
preoperative determination of tibial nail length.

Due to the magnification on conventional radiographs 
techniques, there are chances of error in the estimation of nail 

13length.  According to Galbraith et al intra-operative 
techniques as the guide wire methods and the radiographic 
ruler have an excellent accuracy. But there is a added problem 
of added exposure to radiation to operative room personnel as 

9,11well as increased operative time.

Various studies have been carried out on anthropometric 
measurements methods for detecting the accuracy of 
preoperative assessment of tibial length. Among the four 8-10 
methods tested, including full length scanograms, 
spotograms, acrylic template overlays and TMD length, Colen 
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Length  Mean ±SD Mean difference Correlation coefficient p-value

Ideal length of 
IM nail 33.11 ±1.68 0.04

 
0.88

p<0.001

TMD 33.067 ±1.60 (95% CI, -0.64 to 0.72) (95% CI, 0.79 to 0.93)



8and Prieskorn  found the TMD length to be the most accurate 
(71%). Whereas 64% and 38% accuracy was reported by 

10Venkateswaran et al  and Galbraith et al respectively.11 

In our study, we found the accuracy of TMD was 37.78%. 
Comparing with the measured TMD length one size below 
and one size above the ideal length was 33.33% and 28.89% 
respectively. More over preparing the tibial IM nail of sizes 
one size below and one size above the measured TMD in 
addition will be beneficial before the surgery.

CONCLUSION

We found a  s ignif icant  correlat ion between the 
anthropometric parameters, TMD length measured and the 
ideal nail length. So preparing the tibia nail one size below and 
above of the measured TMD length of contra-lateral leg, this 
method is an easy, fast and accurate method of preoperative 
planning before IM tibia nailing.

LIMITATIONS

We have taken only one anthropometric parameter to find out 
the tibial nail length preoperatively. However, there are other 
anthropometric parameters also mentioned in the literature. In 
addition to that the sample size is small to conclude the result 
for the whole population of the Nepal. Thus further research 
with more sample sizes in various parts of Nepal with 
comparison with all other parameters is required. 
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