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Correlation of Femoral Length and Forearm Plus Little Finger 
Length for Measurement of Intramedullary Nail Length for 

Femoral Fracture Fixation 
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ABSTRACT
Objective: To determine the correlation between the femoral length and the forearm plus little finger length for the measurement of 
intramedullary femoral nail length for the femoral fracture fixation.
Methodology: This cross-sectional study was conducted in the Orthopaedic Department of the Services Hospital, Lahore. The study was 
approved by the ethical committee of the institution. The study included 120 adults of either gender and age 18-50 years with femoral shaft 
fractures by nonprobability consecutive sampling technique. After taking informed written consent from the patients, their demographic profile 
was noted on proforma. The femoral length was recorded with the help of a measuring tape from the superior pole of the patella to the greater 
trochanter of the intact femur and recorded in centimeters. The forearm plus little finger length was measured with the help of a measuring tape 
from the olecranon process of the ulna to the tip of the little finger and recorded in centimeters. The length of the nail used was recorded as well. 
Data analysis was done by the Statistical Package for the Social Sciences (SPSS) version 23.
Results: In this study, the mean age of the patients was 33.12±10.65 years. There were 77(64.2%) male and 43(35.8%) female patients. 
According to body mass index, 29(24.2%) patients were obese and 91(75.8%) patients were non-obese. A total of 62(51.7%) patients had left-
sided fracture and 58(48.3%) patients had the right side involved. In this study, the mean femoral length was 41.47±1.64 cm. The mean length of 
the forearm plus little finger was 41.47±1.71 cm. Correlation of femoral length and length of forearm plus little finger was positively significant 
(r=0.885, p-value <0.00001). 
Conclusion: Measurement of the forearm plus little finger length is a convenient method to determine the femoral length for intramedullary 
nailing. In our study, a significant correlation is found between the forearm plus little finger length and the femoral length. It can also be used in 
patients with bilateral fractures of the femur. Hence, it can be implemented in clinical practice to avoid other expensive and possibly harmful 
means. 

Keywords: Femoral fracture. Forearm plus little finger length. Femoral length. Intramedullary nail.

INTRODUCTION

F
emoral shaft fractures account for the majority of 
the fracture of the lower limb. The incidence of 
diaphyseal femur fractures in adults is 

1
approximately 10 per 100,000 people annually.  The 
fractures of femoral shaft usually occur in males of age 
15-24 years with increased incidence in elderly males 

2
and females.  The femoral shaft fractures are usually 
diagnosed clinically and the patient presents with an 
inability to bear weight, deformed shape of thigh and 

3
severe pain.  Most of the fractures occur due to high-

4
speed trauma with associated injuries.
The fractures of the shaft of the femur were treated 
initially with the use of wooden splints, fabrics encased 
with wax, clay or gum stiffened bandages and plaster of 

3,5paris.  Presently, these fractures are not managed 
conservatively except in underdeveloped countries or 

6
war surgery.
The most common operative treatment modality for 

7,8
these fractures is intramedullary nailing.  It is 
mandatory to evaluate the personality of fracture 
including its type, extent of the fracture, the status of 
soft tissue and comminution for the definitive 

9,10procedure.  
Intramedullary nailing provides a stable environment 
for osteosynthesis. It does not require external fixation 
and any special postoperative care. It allows early 

10
movement of the joint and weight-bearing.  Its healing 
time is rapid with shorter hospitalization. Malunion and 
shortening of the limb are less common after 

9,10
intramedullary nailing.  Preoperative femoral nail 
length can be measured by putting the nail over the 
other normal thigh and doing a radiograph. This 
method is mostly cost-ineffective and causes the 
necessary exposure to radiation. Patients can also be 
assessed by measuring the length from greater 
trochanter to the superior pole of patella but this method 

11,13
is inconvenient and painful.  A new method of 
femoral length determination has been introduced 
which involves the measurement of the forearm length 
extending from olecranon tip to the end of the little 

9,11-13finger.  
The rationale of this study was to establish the 
correlation between the femoral length and the forearm 
plus little finger length for the measurement of 
intramedullary femoral nail length. This study has not 
been done in our population and there is no established 
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local data on this correlation. This study can facilitate 
us to generate evidence about this correlation for the 
local population and we can use this correlation for the 
measurement of intramedullary femoral nails in 
patients with femoral shaft fractures especially in 
bilateral fractures and in places where the preoperative 
radiographic facility is not available.

METHODOLOGY
It was a cross-sectional study conducted in the 
Orthopaedic Department of Services Hospital, Lahore. 
The study was approved by the ethical committee of the 
institution. The study included 120 adults of either 
gender and age 18-50 years with femoral shaft fractures 
by nonprobability consecutive sampling technique. 
The diagnosis of femoral shaft fractures was confirmed 
on the radiograph. The exclusion criteria of the study 
was patients with open fracture of femur, ipsilateral 
fracture of neck of femur, pertrochanteric fracture & 
supracondylar fracture on radiographs, bilateral 

th 
fractures of radius & ulna, carpal bones, 5 metatarsal & 
phalanges of little finger, congenital or traumatic 
deformity of forearm & hand and previous healed 
fracture of shaft of femur revealed by history and 
radiographs. 
After taking informed written consent from the 
patients, their demographic profile was noted on 
proforma. All patients were examined by the 
orthopedic surgeon. The femoral length was recorded 
with the help of a measuring tape from the superior pole 
of the patella to the greater trochanter of the intact 
femur and recorded in centimeters. The measurement 
of the length of the forearm plus little finger was done 
using a measuring tape from the olecranon process of 
the ulna to the tip of the little finger and recorded in 
centimeters. The length of the nail used was recorded as 
well.

STATISTICAL ANALYSIS
The Statistical Package for the Social Sciences (SPSS) 

version 23 was used for data analysis. Frequency and 
percentage were calculated for gender and body mass 
index (BMI). Mean and standard deviation (SD) were 
calculated for age, femoral length and forearm plus 
little finger length. The correlation of femoral length 
with forearm plus little finger length was calculated 
using the Pearson correlation coefficient (r) with a p-

value of  ≤0.05 taken as significant. 

RESULTS
The study participants had a mean age of 33.12±10.65 
years. The age of the patients ranged from 18-50 years. 
Fifty two (43.3%) patients were <30 years old and 

68(56.7%) patients were ≥30 years of age. There were 
77(64.2%) male and 43(35.8%) female patients. 
According to BMI, 29(24.2%) patients were obese and 
91(75.8%) patients were non-obese. A total of 
62(51.7%) patients had a left-sided fracture and 
58(48.3%) patients had the right side involved. 
In this study, the mean femoral length was 41.47±1.64 
cm with a range of 36-45 cm. The mean length of the 
forearm plus little finger was 41.47±1.71 cm with a 
range of 35-45 cm. Correlation of femoral length and 
length of forearm plus little finger was positively 
significant i.e. r=0.885, p-value <0.00001 (Figure 1).
On stratifying data we found that the correlation of 
femoral length and length of forearm plus little finger 
was positively significant in patients aged <30 years 
(r=0.914, p-value <0.00001) as well as in patients aged 

≥30 years (r=0.842, p-value <0.00001). The correlation 
of femoral length and length of forearm plus little finger 
was found significant in both male (r=0.686, p-value 
<0.00001) & female (r=0.933, p-value <0.00001) 
patients. Correlation of femoral length and length of 
forearm plus little finger was positively significant in 
obese patients (r=0.893, p-value <0.00001). 
Correlation was also found significant (r=0.903, p-
value <0.00001) in non-obese patients (Table 1). 
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Figure 1: Scatter Graph Showing Linear Correlation of Femoral 
Length with the Forearm Plus Little Finger Length
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DISCUSSION
The femur is the main weight-bearing bone of the lower 

6,8limb. It is the strongest tubular bone of the body.  
Femoral shaft fractures are fixed mostly with 

1,3
intramedullary nailing in adults.  The method being 
used nowadays to determine femoral nail length is the 
measurement of the distance from the superior pole of 
the patella to the superior aspect of the neck of the 

1
femur.  The other common methods to determine 
femoral nail length are radiography, radio-opaque ruler, 
nail template or Kuntscher oximeter. All of these 
mentioned methods require an intact opposite femur for 
correct estimation. In case of bilateral femur fracture, 
this estimation becomes difficult, inaccurate and is 

8
done on less comminuted side.
Estimation of the forearm plus little finger length from 
the olecranon process tip to the tip of the little finger is a 
new technique to determine the intramedullary nail 
length. This method is convenient, cost-effective and 

8,12
does not involve the exposure to the radiation.
In the current study, the patients had a mean age of 
33.12±10.65 years with more male patients (64.2%) as 
compared to females (35.8%). Similar results were 
found in a study by Naik et al. in which the mean age of 
the patients was 35.8±9.2 years. Sixty eight patients 

9
were males and 32 were females.
In this study, the mean femoral length was 41.47±1.64 
cm with a range of 36-45 cm and the mean length of the 
forearm plus little finger was 41.47±1.71 cm with a 
range of 35-45 cm. Correlation of femoral length and 
length of forearm plus little finger was positively 
significant (p-value <0.001). Similar results were 

9,13-15
reported by other studies.  
We found that the correlation of femoral length and 
length of forearm plus little finger was positively 
significant in patients of age <30 years as well as in 
patients of age more than 30 years. Similarly, this 
correlation was also significant in both male and female 
& obese and non-obese patients. So, there results 
indicated that there is no effect of age, gender and BMI 
of the patients on the correlation. Similar results were 
found in other studies with no significant association of 
demographic variables with the femoral length and 
length of forearm plus little finger.

 
In a study by Naik et al., the mean femoral length and 
forearm plus little finger length were 39.85±2.44 cm 
and 39.87±2.73 cm, respectively and the correlation of 
these values was significant (p<0.001). The patient's 

9
age, gender and BMI did not affect this correlation.  A 
study conducted in Liverpool, the United Kingdom in 
2018 also concluded that the length of the forearm plus 
little finger represents an ideal length for the nail of the 
femur. In this study, the mean length of the forearm plus 
little finger was 38.86±2.83 cm and the mean length of 
the intramedullary nail was 38.56±2.77 cm. 
Correlation between these two variables showed 

13significant results with r=1.  Another study conducted 
in India showed that the correlation between the 
femoral length and the forearm plus little finger length 
was significant (p<0.001) with no effect of age, gender 

14
and BMI.
A study was conducted in Nepal in which preoperative 
assessment of K-nail length was done in 500 patients by 
three different methods and compared. The first 
method measured the length of K-nail from the tip of 
the greater trochanter to the medial joint line of the 
knee. In the second method, length from olecranon 
process tip to the end of the little finger was noted and 

rd
3  measurement was taken from the greater trochanter 
tip to the superior pole of the patella. The mean length 
of all three measurements was analyzed and the length 
from the tip of the olecranon process to the end of the 
little finger was found more convenient and best 

15
method for assessment of intramedullary nail length.

CONCLUSION
Estimation of the length of the forearm plus little finger 
is a convenient method to determine the femoral length 
for intramedullary nailing. In our study, a significant 
correlation is found between the forearm plus little 
finger length and the femoral length. It can also be used 
in patients with bilateral fractures of the femur. Hence, 
it can be implemented in clinical practice to avoid other 
expensive and possibly harmful means.
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Table 1: Correlation of the Femoral Length and Forearm Plus Little Finger Length with Respect to Demographic Variables

Demographic Variables Pearson correlation coefficient (r)

Age
<30 years

≥30 years

Male

Female

Obese

Non-obese

0.914

0.842

0.686

0.933

0.893

0.903

<0.00001

<0.00001

<0.00001

<0.00001

<0.00001

<0.00001

Demographic Variables Pearson Correlation Coefficient (r) p-value

Gender

BMI
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