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Abstract 

It is estimated that the annual incidence of femoral shaft fracture is 9.9 fractures per 100,000 person-

years. Concomitant knee injury is a common finding in femoral factures but can be easily missed during 

early management of initial trauma. Degree of damage to articular structures varies considerably, from 

only a mild effusion to complete ligament and meniscal tears. In good   number of cases, these injuries 

are likely to be overlooked or entirely missed. The present study aims at evaluating concomitant 

ligament injuries of knee joint in patients with ipsilateral femoral shaft fractures by clinical examination 

under anesthesia after fixation of femoral shaft fractures. Between September 2013 and September 2015, 

all patients who underwent osteosynthesis for diaphyseal femoral were evaluated by clinical examination 

under anaestheisa with the aim of assessing the incidence of ligament injuries. There was ACL injury in 

18 patients (41%), MCL in 13 (29%), PCL in 7(16%), LCL in 6 (14%).This study showed an overall 

incidence of ligament injuries in 36.7 % with ipsilateral femoral fractures. 
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Introduction 

It is estimated that the annual incidence of femoral 

shaft fracture is 9.9 fractures per 100,000 person-

years
[1]

. Femoral fractures have two critical peaks 

of distribution: (1) young adults (from 15 to 34 

years of age), and (2) elderly (over 70 years of 

age)
[2]

. High energy trauma is the main cause of 

fractures in younger populations, whereas low 

energy trauma accounts for most of the cases in 

people aged 60 or older
[3]

. 

Most fractures of shaft of the femur are caused by 

high - energy trauma. The considerable energy 

required to cause these fractures often damages 

other structures as well. Concomitant knee injury 

is a common finding in femoral factures but can 

be easily missed during early management of 

initial trauma. Degree of damage to articular 

structures varies considerably, from only a mild 

effusion to complete ligament and meniscal tears 
[4]

. Knee ligament injuries, historically called as 

the internal derangements of knee (IDK) are 

mostly not visible in plain radiographs taken in 

emergency and in good   number of cases, these 

injuries are likely to be overlooked or entirely 

missed
[5]

. Such associated knee injuries may 

potentially add to increased morbidity to the 

www.jmscr.igmpublication.org                                                                                              

               Impact Factor (SJIF): 6.379 

Index Copernicus Value: 71.58 

ISSN (e)-2347-176x  ISSN (p) 2455-0450 

DOI: https://dx.doi.org/10.18535/jmscr/v6i7.137 

 

 



 

Dr Rakesh Solanki et al JMSCR Volume 06 Issue 07 July 2018 Page 824 
 

JMSCR Vol||06||Issue||07||Page 823-830||July 2018 

patients, especially if they are unrecognized and 

untreated.  

To diagnose ligament injuries within this 

association, several methods have been reported. 

Physical examination under anesthesia, 

arthroscopy, and knee radiographs under stress, 

and magnetic resonance imaging are the various 

methods to diagnose these injuries.  

The present study aims at evaluating concomitant 

ligament injuries of knee joint in patients with 

ipsilateral femoral shaft fractures by clinical 

examination under anesthesia after fixation of 

femoral shaft fractures 

 

Aims and Objectives  

1. To evaluate the incidence of concomitant 

ligamentous injuries of knee joint in 

patients with ipsilateral femoral shaft 

fractures. 

2. To review the available literature. 

 

Material and Method 

Between September 2013 and September 2015, all 

patients who underwent osteosynthesis for 

diaphyseal femoral were evaluated by clinical 

examination under anaestheisa with the aim of 

assessing the incidence of ligament injuries.  

The routine examination was performed during 

the same induction of anaesthesia as for 

osteosynthesis on the femoral fracture. This did 

not generate any risks, discomfort or additional 

cost for the patient or the institution. In all cases, 

the clinical examination was conducted by more 

than one professional and was always confirmed 

by a professional with experience of knee surgery.  

After femoral fixation by any method, all patients 

underwent a thorough physical examination of 

involved knee by various tests i.e. ADT, PDT, 

Lachman test, varus and valgus stress test, 

Palpable fluid wave test and patellar tap test, 

Posterior sag sign etc.  

The Anterior drawer test was performed with the 

patient lying supine. Hips were flexed; knees were 

flexed to 90 degree, with the feet placed flat on 

the table. The tibia was pulled forward on the 

femur by placing hands around the tibia. When the 

tibia moved forward more than 6 mm on the 

femur, the test considered as positive. 

The Lachman test was done with the patient lying 

supine; the patient’s knee at 15 degree of flexion 

and an external rotation was performed, 

stabilizing the femur with one hand as the tibia 

moved forward. Presence of a mushy or soft 

endpoint when the tibia was moved forward on 

the femur was considered as positive. 

Valgus and varus stress tests were performed 

while the patient was lying supine and the knee 

was in complete extension. The examiner placed 

one palm against the lateral aspect of the patient’s 

knee at the joint line for valgus test and opposite 

for varus test. 

In cases where knee has to be exposed for 

retrograde nailing, a direct examination of the 

involved knee joint was also performed. 

No ligament injuries were treated at the time of 

diagnosis. 

All patients signed a free and informed consent 

statement at the time of their own hospital 

admission or before the procedure.  

Patient details and findings of examinations were 

noted on proforma.  

The research project was approved by the research 

Ethics Committee.  

 

Inclusion criteria 

1. Traumatic femoral shaft fractures (open or 

closed) in patients between 18 to 60 year age 

groups.  

Exclusion criteria 

1. Femoral shaft fractures with intra articular 

extension.  

2. Pathological femoral shaft fractures.  

3. Previous ipsilateral knee joint abnormality.  

4. Age less than 18 or more than 60 years.  

 

Observation and Results 

A total of 156 patients with femoral fractures were 

operated in our orthopaedics department between 

September 2013 to September 2015; however, 

since 25 patients didn’t met the age criteria ( 15 



 

Dr Rakesh Solanki et al JMSCR Volume 06 Issue 07 July 2018 Page 825 
 

JMSCR Vol||06||Issue||07||Page 823-830||July 2018 

were < 18 and 10 were > 60), 7 patients were 

having pathological fractures, 5 patients were 

known case of post polio residual paralysis(PPRP) 

and 35 patients were having intra-articular 

extension, Our sample comprised 84 patients with 

87 knees with femoral shaft fractures, among 

which there were 32 patients (36.7%) with 

ipsilateral knee ligament injury.  

72 were male (Right 37, Left 35 and 2 bilateral) 

and 12 female (Right 6, Left 6 and 1 bilateral)  

The trauma mechanism was a road traffic accident 

in majority (85%) followed by assault (8%) and 

fall from height (7%). 

The patient's ages ranged from 18 to 60 years, 

with a mean age of 29.18 years.  

Type of fixation was intramedullary nailing in 77 

(88.5%) and plating in 10 (11.5%). 

Most common isolated injury was ACL tear in 9 

(28%) followed by MCL injury in 5 (16%), 4 PCL 

tear (13%), LCL injury in 2 (6%), 

Most common combination pattern was 

ACL+MCL in 7 patients (22%) followed by 

ACL+LCL in two patient (6%), PCL+LCL in two 

patient (6%) and PCL+MCL in one patient (3%).  

There is Overall incidence of ACL injury in 18 

patients (41%), MCL in 13 (29%), PCL in 7 

(16%), LCL in 6 (14%). 

 

 
 

The trauma mechanism was a road traffic accident in majority (85%) followed by assault (8%) and fall from 

height (7%). 
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Most common isolated injury was ACL tear in 9 (28%) followed by MCL injury in 5 (16%), 4 PCL tear 

(13%), LCL injury in 2 (6%), 

Most common combination pattern was ACL+MCL in 7 patients (22%) followed by ACL+LCL in two 

patient (6%), PCL+LCL in two patient (6%) and PCL+MCL in one patient (3%).  

 

 
There is Overall incidence of ACL injury in 18 patients (41%), MCL in 13 (29%),PCL in 7 (16%), LCL in 6 

(14%). 

 

Discussion 

It is estimated that annual incidence of femoral 

shaft fracture is 9.9 fractures per 100,000 person 

years. The possibility of concomitant knee 

ligamentous injury with high energy mechanism 

fracturs of femur is well known to 

traumatologists.  
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Regarding the incidence of knee ligament injuries 

associated with femoral shaft fractures, some 

studies have performed physical examination 

under anaesthesia and shown results similar to us.  

Taheriazam et al in 2008 studied a total of 125 

patients with isolated femoral shaft fractures who 

underwent a thorough clinical examination of 

knee immediately after fixation and found 

incidence of 31.2% (39 patients) with 

simultaneous knee ligament injuries.  

Marco Tulio Lopes Calasa et al in 2012 studied 36 

patients with femoral shaft fractures. During the 

osteosynthesis procedure to repair the femur while 

under anesthesia, all patients underwent a physical 

examination. The most common mechanism of 

injury observed was motorcycle accidents. Of the 

thirty - six patients that were studied eleven 

patients (30.5%) had a knee ligament injury. Of 

the eleven patients, 64% had a cruciate ligament 

injury. 

The characteristics of both of the studies are as 

follow: 

 Total No. 

of patients 

Method used Overall 

incidence of 

ligament 

injuries 

Our Study 84 Physical 

examination 

(n=32) 36.7% 

Taherazam 

et al 2008 

123 Physical 

examination 

(n=39) 31.2% 

Caldas et al 

2012 

36 Physical 

examination 

(n=11), 35.5% 

 

While we evaluated the patients by physical 

examination only, there are studies who added 

arthroscopy after clinical examination. 

They emphasized that arthroscopy of knee is a 

common diagnostic procedure to find out and 

confirm IDK. It may even be considered by some 

as superior over MRI in its ability to probe, 

distinguish fragile tissue from normal, and 

perform additional surgical procedures. It is an 

extension of the surgeons own finger. Doing 

arthroscopy at the same sitting with internal 

fixation of fractures may be a cost and time 

effective option and may allow diagnosing and 

managing treatable conditions at the same sitting 

or plan for the next best investigation.  

In a study published by Meybodi et al in 2013, 40 

patients with fracture shaft femur were evaluated 

clinically and arthroscopically. Arthroscopy 

revealed medial meniscus injury in 12 (27%) 

knees. Three (7%) lateral meniscus injuries, 18 

(40.9%) ACL injuries and 2 (4.5%) PCL injuries 

were also found. In varus and valgus stress tests 

15 (34%) MCL and 4 (9%) LCL laxities were 

noticed. The Lachman test was positive in 3 (6%), 

and ADT was positive in 2 (4.5%) patients.  

Brajesh Kumar et al (2012) studied 41 patients 

with femoral shaft fractures clinically and 

arthroscopically immediately after fixation and 

found an overall incidence of knee ligament injury 

in 14 patients (34%). ACL was the most common 

injury followed by MCL. 

 Total No. 

of patients 

Method used Overall 

incidence of 

ligament 

injuries 

Our Study 84 Physical 

examination 

(n=32) 

36.7% 

Meybodi et 

al 2013 

42 Physical 

examination 

and 

arthroscopy 

(n=15) 

35.7% 

Kumar et al 

2014 

41 Same as above (n=14), 34% 

It is well known that in evaluating acute knee 

injuries, the gold standard is physical 

examination, sometimes done under anaesthesia, 

in association with magnetic resonance analysis. 

In our institution, MRI is difficult to obtain, which 

has made physical examination under anaesthesia 

fundamentally important for the diagnosis. 

Adding arthroscopy may drastically enhance the 

results. It has been previously stated by different 

authors that it is difficult to identify partial ACL 

tear in a physical examination; additional 

assessment using MRI or arthroscopy is needed. 

This discrepancy further highlights the need for 

careful evaluation of affected knees in patients 

with femoral fractures, even in the face of an 

evidently normal physical examination, since the 

Lachman test has a limited ability in detecting 

partial tears. 
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Conclusion 

This study showed an overall incidence of 

ligament injuries in 36.7 % with ipsilateral 

femoral fractures. 

We conclude that there is high incidence of 

ipsilateral knee ligament injuries in patients with 

diaphyseal fracture shaft femur and one should 

have high index of suspicion in diagnosing these 

injuries. 

We highlight the difficulty of diagnosis at the time 

of admission and need for systemic physical 

examination after surgical treatment of femoral 

fractures.  

Physical examination performed just after fracture 

fixation, with the patient anaesthetized may help 

to explain the majority of diagnoses and enable 

early treatment, which would be more appropriate. 

It will avoid the cost of MRI and Arthroscopy and 

will be time effective also, as no need to expose 

the patient to another surgery. 

Earlier will be the diagnosis, hence the 

management and reduced morbidity overall. 
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