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The fractures of femoral shaft belong to the most often surgically treated injuries. Thanks 

to advancement in medicine and the introduction of surgical treatment, numerous 

complications can be avoided and the obtained results are cause for optimism. Still, the 

treatment of those fractures is a challenge for the orthopedist, because achieving of a good 

result requires the ability to choose an appropriate method of treatment implemented at the 

right time. 

 

To treat the femoral shaft fractures, either a form of an external stabiliser or internal 

fixation with an inner plate or intra-medullary plates may be used. The objective of the 

femoral shaft fractures is obtaining a bone union and regaining the full functionality of the 

injured limb. The obtaining of the bone union is not problematic by a proper treatment; 

however, the assessment of the limb’s functionality is much more problematic as it makes 

a component of the consequences of the fracture and conducted treatment. Also, subjective 

feelings of the patient and his or her perception of the injured limb matter. 

 

The aim of the thesis is a demographical-epidemiological assessment of a patient who had 

experienced a femoral shaft fracture, the estimation of the results of the treatment, 

i.e. a method of treatment depending on the type of injury, bone union, evaluation of the 

bone’s axis, length and its function. An essential element of this assessment are subjective 

feelings of the patient. 

 

In the Clinic of Orthopaedics and Traumatology at the Medical University of Lublin in the 

years 2004–2014, 375 patients with the fracture of femoral shaft were treated. The 

following patients were excluded from this group: those who suffered from primary or 

secondary femoral tumour, patients who died during hospitalisation, patients treated non-   

-surgically, those with associated injuries which affected the limb’s functioning such as 

a fracture of the proximal part of the tibia, fracture of  femoral head, dislocation of a hip or 

a knee. After excluding these patients, a group of 119 persons with the diagnosis of femoral 

shaft fracture who were treated surgically was created. 

 



129 

 

Each patient received a record number, and then, on the basis of medical documentation, 

the patient’s gender and age at the time of fracture was inscribed. There was a mechanism 

of injury which was qualified as high-energetic, if the patient experienced a fracture as 

a result of a traffic accident, when was hit by a car, or fell from a height greater than 3 m. 

However, if the patient had a fracture due to a fall from his own height or as a result of 

another event characterised by low-energy trauma, such a mechanism was qualified as low-

-energetic. 

 

In addition, other associated injuries were recorded. 

 

The available X-ray images were analysed, assessing the fracture gap. Its course was 

classified as a spiral, transversal, or multi-fragmentary one. Furthermore, a position of the 

fracture gap within femur was established and a fracture in the proximal part was 

distinguished, if it was situated in 1/3 closer to the shaft, middle – in 1/3 middle part or 

further – 1/3 of the further part. Fractures covering more than 2/3 of femoral shaft were 

qualified to the fourth category. The results were evaluated according to the methods of 

treatment: intra-   -medullary fixation introduced from the greater trochanter, intra-

medullary fixation introduced from the side of a knee joint, and a plate fixation. The 

obtained as the treatment’s result, the bone’s axis was assessed both in the frontal and 

a sagittal plane. Also, the position of bone fragments were analysed to reconstruct the 

bones’ length. 

 

A questionnaire created by the author was sent to the treated patients. It contained 

questions referring to pain and it asked whether the injured limb functioned the same way 

as the other one, or  if it was weaker, if it differed in length or had a different rotation. In 

addition, there were questions regarding the patient using orthopaedic equipment, or 

whether the injured thigh disturbed in walking, working or during carrying out a sports 

activity, whether the patient takes painkillers, or whether he or she limps as a result of the 

injury. Also, the questionnaire asked how long can the patient walk without pain. Forty 

seven patients sent the questionnaire back. 

 

During a follow-up, a range of knee bending and extension was evaluated with the use of 

goniometer. The range of bending, abduction, adduction, external and internal hip rotation 

with the use of goniometer was assessed, as well as the difference in length of the limbs 
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was tested measuring their absolute length and the difference of the thighs’ circumference 

7 cm above the patella’s base – these were done with a tailor tape. Also, the percentage 

difference of the quadriceps’ strength of both thighs was measured with a Baseline ‘push-  

-pull’ dynamometer according to the protocol included in the manual for measuring the 

strength of knee-straightening. For the estimation of the condition of hips and knees, 

clinical scales – Harris Hip Score and Knee Society Score were used along with Kujala 

questionnaire, so that the functioning of the joints adjacent to the injured area was assessed 

as well. Thirty eight patients volunteered for the study. The obtained results were 

statistically analysed by the software package STATISTICA for WINDOWS by StatSoft. 

 

The examined group of 119 people consisted of 66 men and 53 women. The youngest 

person was 18, the oldest 90 years old and the average age was 48 years old – age 

distribution was different from normal. 38 out of 119 patients were diagnosed with a multi-

fragmentary fracture gap, in 47 transverse, and in 34 – a spiral one. 26 fractures took place 

in the proximal 1/3 part of the shaft, 67 in its middle area, 23 in the further part and 

3 occurred in more than 2/3 of the shaft’s length. In the examined group, femoral shaft 

fractures in case of 79 patients were isolated injuries. In 20 patients there were other 

injuries in their motion system. In case of further 20 patients, internal organ damages were 

present. 

 

A significant relation between gender and the mechanism of injury along with age was 

detected when the fracture occurred. Most often the femoral shaft fractures occur in case of 

men between 20 and 30 years of age as a result of high-energetic injury and in case of 

women between 70 and 80 years of age as a result of a low-energetic injury (a fall from 

standing). Men more than women suffer from femoral shaft fractures which is visible even 

after making a division into different types of fractures. 

 

Most often, the femoral shaft fracture happened during a high-energetic trauma. The most 

common fractures were transverse ones, however having excluded atypical fractures which 

may be characterised by a transversal course of the fracture gap were caused as a result of 

low-energy traumas, and the frequency of occurrence of particular types of fractures is 

similar. 
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A statistically essential age difference among patients with various types of fractures was 

also noted. Multi-fragmentary fractures occurred in patients between 20 and 50 years old. 

Transverse fractures are most common between 20 and 30 years of age and their frequency 

over 50 years of age affects the occurrence of atypical fractures. Spiral fractures occur 

most often over 60 years of age. 

 

In the developed material, in 66% cases of femoral shaft fractures there were no additional 

injuries. In the current study, the most common isolated injuries were spiral fractures (94% 

of all spiral fractures were spiral one-site damages), arising as a result of low-energy 

trauma, they occurred in later age and referred to female patients. 

 

An intra-medullary rod inserted from the greater trochanter was used in 89 patients, with 

24 patients there was used an intra-medullary rod placed in the knee joint, fractures in 

5 patients were anastomosed with a plate and in case of 1 patient factions were combined 

with a plate and an intra-medullary rod introduced from the greater trochanter. 

 

All patients had a bone union and a full bone reconstruction that was visible on 

radiograms. The axis of femoral shaft on an X-ray in AP image in 102 patients was correct, 

6 were diagnosed with a valgoid deformation of axis, and 11 – with a varus deformation of 

the axis. During the analysis of radiograms in a lateral projection, in 100 patients a correct 

axis of the bone was found, in 15 – that the axis was ante-flexed, and in 4 – a retroflexion 

of the axis was seen. After the analysis of radiograms, from 2 projections under the angle 

of the assessment of the change of the bone’s length, a correct length was found in 

94 patients, its shortening in 22 patients, while its lengthening in 3 patients. 

 

The correct axis and length was found in over 80% of cases, most often in cases of 

transverse fractures (94%), the most rarely in multi-fragment ones (74%). Statistically, 

most often deformations were localised in a proximal or a further part of the shaft. Most 

frequently, varus limbs and ante-flexion were observed. Deformations of the length 

discovered on the basis of roentgenogram occurred as a result of high-energetic traumas, 

multi-fragmentary fractures localised in a proximal and further part and in case of fractures 

stabilised with a knee rod. 
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In the survey, the key question ‘Is the limb after the fracture is the same as the other one?’ 

32 patients responded ‘No’, and 15 patients answered ‘Yes’. The difference between the 

limbs was noted in case of patients with a high-energetic trauma and also with a fracture 

that was stabilised with a plate. The difference is also found in patients in a further part of 

the shaft and with extensive fractures of the shaft and also stabilised with a knee rod. 

 

The question ‘Is the limb weaker after the fracture?’ – was responded with ‘Yes’ by 

26 patients, while 21 patients answered ‘No’. The question ‘Is the difference in the length 

noticeable?’ – 27 patients responded ‘No’, 12 responded ‘Yes, but I don’t use an alignment 

insert equalising the limb’s length’, while 8 persons answered ‘Yes, I have been using an 

alignment insert equalising the limb’s length.’ 

 

The most seldom, the difference of strength and length between the limbs were noted by 

patients with a transversal fracture in the mid-part of the shaft, while patients with multi-

fragmentary fracture mentioned in the developed material, experienced the difference of 

impact, length and rotation between the limbs. Spiral fractures occurring most frequently 

caused by a low-energetic trauma, often result in a noticeable difference in the strength and 

length between the limbs. 

 

The question about feeling pain at rest was responded by 20 patients (43%) who claimed 

that their thigh never hurts them after the fracture, 17 (36%) said that they experienced 

pain occasionally, while 10 patients (21%) responded they often experience discomfort at 

rest. 

 

In response to the question about pain in a thigh when bearing load, 11 patients (23%) said 

they never have any ailments, 18 patients (38%) feels pain occasionally, 13 (28%) said that 

often, while 5 patients (11%) responded almost always. With age, the frequency of 

reported ailments increases most often in case of patients with a fracture of a proximal or 

further part of the shaft, or a fracture covering 2/3 area of the shaft, or a spiral and multi-

fragmentary fracture. In turn, patients with a transverse fracture localised in a mid-shaft are 

the least likely to report pain. Patients with a diagnosed disorder of the axis in a review 

image report to have ailments more frequently. 
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Regarding a question about the use of analgesics – in case of pains of the thigh after the 

fracture – 24 patients (51%) responded they never take analgesics, 14 patients (30%) use 

them occasionally, 5 (11%) answered ‘frequently’, while 4 patients (8%) almost always 

uses painkillers. The use of analgesics is slightly smaller than the frequency of reporting 

pain but it remains in the same dependencies. Older patients and those with fractures of the 

proximal or further part of the shaft, also those with a spiral or multi-fragmentary fracture 

gap and with a stabilising plate applied are more likely to use analgesics. 

 

With reference to the question about the use of orthopaedic aids, 36 patients (77%) 

responded they never use any aids when moving, 8 patients (17%) answered they used 

a walking stick and 3 (6%) said they walked using two elbow crutches. It was found that 

a significantly larger group of elder patients require such aids, and more frequently they are 

female patients with an isolated injury caused as a result of a low-energetic mechanism, 

with a spiral fracture gap, more often in the proximal part of the femur’s stem. 

 

As for the question about limping, 17 patients (36,2%) declared their gait was normal, 

11 persons (23,4%) limp slightly, 9 (19,1%) – limp in a moderate manner, while 10 patients 

(21,3%) limp noticeably. Clearly women limp more frequently; no statistical correlation 

with age was found, although a tendency towards noticeable limping is stronger in older 

patients. A statistically significant correlation between more frequent limping and 

a localisation of the fracture in the proximal or further part and also with a spiral or multi-

fragmented fracture gap. Although no such relation with the applied union and radiological 

result was confirmed, it is still visible that patients with a stabilising plate or a knee rod, 

with an axis deformation in the front or medial plane and with the limb’s shortening 

diagnosed in a radiogram, declare limping less frequently. 

 

Regarding the following question: ‘Are ailments related to the thigh’s condition after the 

fracture disturb you in daily movement?’ 20 patients (43%) responded ‘never’, 15 (32%) – 

‘occasionally’, 9 (19%) – ‘frequently’, and 3 patients (6%) – ‘almost always’. Problems are 

reported more often by elder patients, women even more frequently and patients after 

a low-energy, isolated trauma or a spiral fracture. Also patients with fracture in a proximal 

or further part and a fracture unified with a plate reported problems with movement more 

often. No significant influence of the radiological result on the declared limitation of 
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everyday activities was found, however patients with a retroflection of the axis of the thigh 

bone reported such limitation most often. 

 

As for the further question: ‘Are the problems with your thigh interfere with your work?’ 

16 patients (34%) responded ‘never’, 14 (30%) – ‘occasionally’, 10 (21%) – ‘often’, and 

7 patients (15%) – ‘almost always’. Depending on the mechanism of injury, the type of the 

fracture gap, location, type of anastomosis and associated damage are similar to those of 

the patients with the limitation on daily activities. It was found that patients with the 

deformation of the axis of femoral shaft often report difficulties at work. 

 

Another question, namely: ‘Are problems with your thigh interfere with doing sport 

activities?’ – was responded by 11 patients (23%) – ‘never’, 14 (30%) – ‘occasionally’, 

9 (19%) – ‘often’, and 13 patients (28%) – ‘almost always’. Limitation of sports activities 

remains in similar dependencies as in the case of restriction of daily and professional activities. 

 

Thirty eight people signed up for the check-up, the average age was 40 years old, the 

youngest patient was 24, the eldest – 86 years old. The average observation time was 

5 years, 2 years minimum, 12 years maximum. 24 men participated in it which makes 63% 

and 14 women which makes 37% of the group. In the examination, the median of knee 

bending was 140 degrees (min. 100, max. 150), while extension was 0 degrees 

(max. deficit 10). The median hip flexion was 140 degrees (min. 90, max. 140). The 

median of hip abduction was 40 (min. 20, max. 70) and the median of hip adduction was 

40 (min. 20, max. 40). The median of internal hip rotation was 40 (min. 0, max. 70). The 

median of external hip rotation was 40 (min. 5, max. 70). The difference median of the 

length of the limbs was 0 cm (min. 0, max. 3 cm). The difference median of thigh 

circumference was 1 cm (min. 0, max. 5 cm). The median score in KSS scale was 90 

(min. 45, max. 100). The median score in HHS scale was 93 (min. 36, max. 100). The 

median score in Kujala scale was 90 (min. 33, max. 100). The percentage difference of the 

quadriceps’ strength between the limbs was 9% (min. 0, max. 66%). A significant impact 

on the perception of the limb has the strength of the thigh’s quadriceps. The reduction of 

strength in the limb after a trauma resulted in more frequent tendency to notice the 

difference between the limbs. In patients evaluating their limb after the fracture as the 

weaker one, in addition to less muscle strength, a worse range of hip flexion and worse 

results of HHS and Kujala scales were found which emphasises the importance of correct 
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function of the hip joint and the patello-femoral joint in regaining the full muscle strength 

after a femoral shaft fracture. 

 

Patients who reported discomfort at rest and during bearing load obtained statistically 

worse scores in HHS and Kujala scales. The patients using orthopaedic aids and analgesics 

more frequently obtained worse scores in HHS, KKS and Kujala scales. Patients reporting 

discomfort with daily movement had significantly worse mobility of their knee and hip, 

lower strength of quadriceps in the injured limb and worse scores in HHS, KKS and Kujala 

scales. In case of difficulties in professional and sports activities, significant differences 

were visible only in the scores of HHS and Kujala scales. Limping while walking was 

noticed by the patients who had worse range of knee and hip flexion, larger difference of 

the limb length and worse scores of HHS and Kujala scales. It demonstrates the importance 

of HHS, KSS and Kujala scales in the evaluation of clinical results of the surgical 

treatment. They can indicate which patients require longer and more intensive 

rehabilitation process or other forms of treatment to gain the best functionality of the limb 

in clinical assessment and the patient’s satisfaction. 

 

On the basis of conducted research the following conclusions were drawn: 

• Femoral shaft fractures usually occur in case of young men during a high-energetic 

trauma, with a transverse or multi-fragmentary fracture gap and case of in elder 

women as a result of a low-energy trauma, with a spiral or transverse fracture gap. 

• Transverse fractures are more frequent in mid-part of the shaft, while in the 

proximal and further part spiral fractures dominate. 

• 10–15% of the patients are diagnosed with mild disorders of the axis or bone 

length on the radiograms of the femur. The deformations are most frequently 

localised in the proximal or further part of the shaft. 

• After a completed treatment, the vast majority of the patients has a large range of 

mobility of hips and knees but they often feel pain in the injured thigh and they do 

not perceive this limb as comparable to the healthy one. 

• Most frequently, the difference is felt by the patients after high-energetic trauma 

with a spiral or multi-fragmentary fracture, localised in a proximal or further part of 

the shaft. 

• Patients with a disorder of the femoral shaft axis after the fracture report pain 

and notice limping while walking more often. 


