
 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 

Introduction 
  Distal femur fractures are among the most 
challenging fracture types to be treated by 
many surgeons from the past to the present (1). 
The strong muscles attached to this area create 
profound fracture displacements (2). As a result,  
of these displacements (3), severe damage to 
neurovascular structures by fracture fragments 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
and extremity losses increases the importance 
of fractures in this region (4). In addition,  
due to the ever-developing industry, personal 
armament, and intensifying traffic, work and 
traffic accidents and firearm injuries have 
increased significantly. Parallel to these, there is 
an increase in distal femur fractures (5). 
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Introduction: Supracondylar femur fractures are usually seen after high-energy trauma. Our study evaluated the 
surgical results of patients who underwent retrograde intramedullary nailing surgery. 
Materials and Methods: Thirty patients were treated with retrograde intramedullary nailing for femoral supracondylar 
fractures in a single clinic between January 2015 and September 2018. The clinical, functional, and radiological 
findings were analyzed retrospectively. Demographic data of the patients in our study, length of hospital stay, time 
until surgery, presence of additional trauma, complication rates, type of trauma, HSS and NEER scoring criteria for 
functional evaluation, and AO classification were used to determine fracture types.  
Results: Eighteen (60%) patients had high-energy trauma as the etiological cause, while 12 (40%) had fractures due 
to low-energy trauma. There were four open fractures and 26 closed fractures in the patients. The patients were 
evaluated according to the HSS and NEER evaluation systems. According to the HSS scoring system, 8 (26.7%) had 
excellent, 9 (30%) good, 12 (40%) moderate, and 1 (3%) poor result. According to the NEER scoring system, 7 (23.3%) 
excellent, 10 (33.3%) good, and 13 (43.4%) intermediate results were obtained. 
Conclusion: In supracondylar femur fractures, retrograde intramedullary nailing is a method that should be preferred 
in appropriate cases because of the low amount of bleeding, rapid mobilization, good union since the fracture 
hematoma is not evacuated, and good postoperative functional results. 
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  Although distal femur fractures in adults are 
not as common as some other fractures, they 
are more likely to be associated with additional 
injuries since they often develop due to high-
energy trauma (7). Therefore, even only femoral 
shaft fractures have a high mortality rate. In the 
past, distal femur fractures were mainly treated 
with conservative methods. However, surgical 
treatment increased in conservative treatment 
due to insufficient anatomical reduction, joint 
gradation, loss of knee motion, and delayed 
mobilization. In addition, innovations, osteo-
synthesis techniques, quality in implants, 
extensive surgical experience and development 
of rehabilitation techniques have contributed (1).  
  Different views have been put forward in 
treating distal femur fractures, and many 
surgeons have tried to treat these fractures with 
various implants. Retrograde nailing is one of 
the techniques applied in distal femur fractures. 
Being minimally invasive, protecting the 
fracture hematoma, and early mobilization are 
the advantages of this surgical technique. 
  Our study compared the surgical results of  
our patients who underwent retrograde 
intramedullary nailing in supracondylar femur 
fractures with the literature. 
 

Materials and Methods 
Ethical Statement 
  The study received ethics committee approval 
(approval no: 2018/14/12). Because the study 
was designed retrospectively, no written 
informed consent form was obtained from 
patients. Patients diagnosed with supracondylar 
femur fracture who applied to the emergency 
department between January 2015 and 
September 2018 were evaluated retrospectively 
using the hospital information management 
system. Patients who did not accept surgical 
treatment or who could not undergo surgical 
treatment for any reason, patients who died 
during hospitalization after surgery, patients 
whose postoperative follow-ups could not  
be reached, patients with incomplete or 

inconsistent data, and patients who were 
treated with a different surgical treatment other 
than retrograde intramedullary nailing was 
excluded. We had 61 patients diagnosed with a 
supracondylar femur fracture. A total of 37 
patients underwent retrograde intramedullary 
nail surgery. Seven patients were excluded 
because they did not meet inclusion criteria. 
Our study is single-center. The same team 
performed the surgeries. While examining the 
follow-up data looked at clinical pain, limitation 
of movement, and presence of complaints such 
as limping; In patients who were thought to 
have length differences, the distance between 
the SIAS and the medial malleolus was 
measured, and the length differences were 
noted. In addition, the patients were evaluated 
according to age, gender, side, etiology, open 
or closed fracture, fracture type according  
to AO fracture classification, presence of 
concomitant trauma, time until the operation, 
surgical time, length of hospital stay, type of 
anesthesia, duration of union, and follow-up 
period. All this information was transferred to 
forms created. Clinical improvement in patients; 
It was accepted that the patients could fully load 
their extremities, not feel pain, and do their 
daily work without any problems. 
  Radiological improvement was accepted as 
the appearance of the callus bridge in the AP 
and lateral planes, where the patient can give 
total weight, and the disappearance of the 
fracture line on X-ray films. Neer et al. (2) and 
Leung et al. (1) Knee-Rating Scale Hospital for 
Special Surgery evaluation criteria were used to 
evaluate the results. In the Neer evaluation 
system, patients are evaluated in 2 parts, 
functional and anatomical, over 100 points. 
According to the scores obtained in the Neer 
evaluation system, the results are assessed as 
follows: Perfect: >85, Good: 55-70, Medium: 
70-85, Bad:<55. Leung et al. In the modified 
Knee-Rating Scale of the HSS system, the 
results are evaluated as follows: Perfect:>85, 
Good: 70-84, Medium: 60-69, Bad:<60 (1). 
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Surgical Method 
  All patients were placed on the operating 
table in the supine position. The knee was 
flexed to 30 degrees. An arthrotomy was 
performed with a 5 cm incision over the patellar 
tendon. With the help of a guide wire, access 
was provided from the appropriate place. After 
reduction, the intramedullary guide wire was 
sent proximally. Reamerization was done. The 
retrograde nail was placed. Proximal and distal 
locking screws were sent. Knee and ankle 
movements were started in early postoperative 
period. Weight-bearing was started at an 
average of 4-6 weeks. 
  The SPSS (Statistical Packages for the Social 
Sciences) v21 package program was used for 
statistical analysis. Categorical measurements 
were summarized as number and percentage, 
and continuous measurements as mean± 
standard deviation or median. The comparison 
of union time with the type of fracture 
(open/closed), gender, and type of anesthesia 
was made with the Mann-Whitney U test. The 
comparison of union time with fracture 
classification (AO fracture classification), ROM 
of the joints, operation time, comparison of 
ROM of the joints, and patients' age was made 
by the Kruskal Wallis test. Chi-square test 
statistics were used to compare categorical 
measures between groups. A p-value of <0.05 
was considered significant in all tests. 
 

Results 
  When the patients treated with the diagnosis 
of supracondylar femur fracture by applying 
retrograde intramedullary nailing between the 
dates of January 2015 and September 2018  
 
 
 
 
 
 
 

were examined by the exclusion criteria, the 
data of 30 patients were obtained. When the 
demographic characteristics of the patients 
were examined, 12 (40%) of 30 patients were 
female, and 18 (60%) were male. 
  The youngest of the patients in our study was 
male and 24; the oldest was female and 88 
years old. The mean age of the cases was 45.7 
years. In our research, 7 (23.4%) patients were 
between 20-30 years old, 12 (40%) patients 
were between 31-60 years old, and 11 (36.6%) 
patients were over 60 years old. Fractures were 
on the right side in 21 (70%) patients, on the left 
side in 9 (30%) patients, and the dominant  
side was the right side. The distribution of 
etiological causes according to age groups in 
the patients is shown in Table 1. Looking at the 
distribution of distal femur fractures in 30 
patients according to AO classification, 17 cases 
are Type A1 fractures, 7 are Type A2 fractures, 
and 6 are Type A3 fractures. 
  Since 18 cases were caused by high-energy 
trauma, they had additional pathologies. For 
example, there were isolated distal femur 
fractures in 25 of 30 patients and other 
pathologies and distal femur fractures in 5. In 
addition, there were humerus shaft fractures in 
1 case, tibia diaphyseal fractures in 1 case, 
femoral neck fractures in 1 case, distal radius 
fracture in 1 case, and contralateral femur 
intertrochanteric fracture in 1 patient. 
  While general anesthesia was applied in 21 
patients, spinal anesthesia was used in 9. 
Patients were operated on an average of 2.1 (1-
6) days after trauma. While 10 of our patients 
were operated on the first day, 12 on the 
 
 
 
 
 
 
 

 Table 1. Distribution of etiological causes by age groups 
Variables 20-30 years 31-60 years 60 years and older Total 
Gunshot Wound 2(1M+1F) - 1M 3 
Simple Fall - 4(3M+1F) 8(5F+3M) 12 
Work Accident 1M 1M 1M 3 
Traffic Accident 3(2F+1M) 5(3M+2F) - 8 
Falling From High 1M 2(1M+1F) 1M 4 
Total 7 12 11 30 

(M: male, F: Female) 
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second day, and six on the third day, the 
operation was allowed on the fifth and sixth 
days for 2 of our patients by the intensive care 
physicians. The shortest follow-up period of 
patients with retrograde nails is 20 weeks, and 
the most prolonged follow-up is 52 weeks. The 
average follow-up time is 30 weeks. The mean 
time to union was 26 (18-48) weeks. The mean 
hospital stay was 8.3 (4-30) days. 
  According to the HSS knee scoring system, 
excellent results were obtained in 8 (26.7%) 
patients, good results in 9 (30%), moderate in 
12 (40%) patients, and poor outcomes in 1 (3%) 
patient (table 2). According to the Neer grading 
system, 7 (23.3%) patients had excellent, 10 
(33.3%) good results, and 13 (43.3%) inter-
mediate results. None of the patients had a bad 
outcome (table 3). Thirteen of our patients had 
pain when they got tired, 6 had pain with air 
exchange, 2 had limitation of movement and 
function, and 9 had no complaints of pain. 
 

Table 2. The HSS knee scoring system 
Grouping N % 
<60 (bad) 1 %3,3 
70-84 (good) 9 %30 
60-69 (middle) 12 %40 
85 + (perfect) 8 %26,7 
Total 30 %100 

 

Table 3. The Neer grading system 
Grouping N % 
55-70 (middle) 13 %43,3 
70-85 (good) 10 %33,3 
85 + (perfect) 7 %23,3 
Total 30 %100 

 

  When we evaluated the knee motion function, 
17 patients had a range of motion between 120 
and 135 degrees, seven patients had a range of 
11-120 degrees, and six patients had a range of 
motion between 80-110 degrees. Five of the 
patients had thigh atrophy. On the other hand, 
it was observed that there was no restriction in 
walking in 8 patients like before the accident, 
there was a mild restriction in walking for a  

long time in 21 patients, and in 1 patient, he 
sometimes used a cane due to pain. 
  Considering the X-ray findings, the post-op 
alignment was anatomical in 24 patients. Four 
patients had 5-10 degrees of varus angulation 
in the AP plane. Shortness of 1 cm was observed 
in one patient and 2 cm in one patient. 
  Patients were classified as 20-30, 31-60, and 
over 61 years old according to their age groups. 
When these groups were compared according 
to their union time, it was seen that the age 
groups were significant according to the union 
time, and the union time increased as the age 
increased (p<0.05) (Table 4). When the union 
times of the patients were compared according 
to the AO fracture classification, there was no 
significant difference in union time according to 
AO fracture classification (p>0.05). When the 
patients were compared in terms of the 
relationship between open or closed fractures 
and union times, it was seen that there was no 
significant relationship between open or closed 
fractures and union times (p>0.05). When the 
union time was compared according to the 
male and female genders, it was observed that 
there was no significant difference between 
union times according to gender (p>0.05). 
When the patients were compared in terms of 
the relationship between the joint range of 
motion and union time, it was seen that there 
was a significant relationship between the  
joint range of motion and union time (p<0.05) 
(table 5). When the union time was evaluated 
according to the anesthesia applied, no 
significant correlation was found between the 
time of union and the anesthesia used (p>0.05). 
  When union time was evaluated according  
to operation time, no correlation was found 
between union time and operation time. When 
age groups are evaluated to etiological reason, 
there was a difference between these groups 
and etiological causes. It was observed that 
high-energy trauma was more common in the 
young age group (p<0.05). 
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  When the etiological causes were compared 
according to gender, the etiological causes 
were not significant according to male and 
female gender (p>0.05). When the relationship 
between the joint range of motion and age was 
compared, it was seen that there was a 
significant difference between the degree of 
joint motion and age. Furthermore, young 
patients' joint movements were better (p<0.05). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion 
  Since the femur is the largest and strongest 
bone in the body and has strong muscle 
groups, fractures in this region usually occur 
due to high-energy trauma, supracondylar 
femur fractures tend to be comminuted, and 
open fractures due to severe trauma. Additional 
pathologies such as patella fracture, tibia 
fracture and ligament injury accompany (3). 
  Due to the increase in the elderly population, 
the risk of developing osteoporosis in women, 
and the fact that women live longer than men, 
the frequency of distal femur fractures due to 

low-energy traumas such as simple falls is 
increasing. In our study, injury type and gender 
distribution were compatible with the literature. 
  Anatomical features such as the wide 
medullary canal of the distal femur, thin cortex, 
and high cancellous bone density and 
accompanying additional pathologies affect the 
treatment selection method. Purpose of 
treatment selection; It is to reduce the fracture 
by providing the average length and axis of the 
bone with the least invasive procedure, 
mobilize the patient as soon as possible, and 
ensure the fracture's union. 
  There is no definite consensus on the 
boundaries of the distal femoral diaphysis 
region. Muller; Fractures involving the distal 1/3 
of the femur are roughly called distal femoral 
diaphyseal fractures. In our study, fractures 
matching Müller's definition were included (4). 
As a result of developments in medicine and 
other fields of science, the average life 
expectancy is increasing worldwide, and the 
elderly population is increasing. It is a fact that 
the incidence of distal femoral fractures will 
increase with older adults in our country. In our 
study, the mean age of distal femur fractures 
was 40.9 in men, 52.5 in women, and 45.7 in all 
our patients. We believe that the higher 
average age of the patients in our study group 
compared to the literature is the gradual 
increase in the elderly population since men are 
slightly more active in social and business life 
than women and distal femoral fractures are 
seen slightly higher in the male population.  
  Distal femur fractures are more common in 
young and elderly patient populations. While 
these fractures occur primarily due to high-
energy trauma in young people, they occur 
primarily due to low-energy trauma in older 
people. Since distal femur fractures are usually 
caused by high-energy trauma, additional 
pathologies often accompany. In the literature, 
in our patient group, another orthopedic 
trauma accompanied by distal femoral 

 Table 4. Relationship between age and fracture healing 
Age Group Mean±SD Min-Max F P 

20-30 20±3.05 18-26 

9.623 0.001 31-60 25.5±4.37 20-34 
61+ 30.3±6.2 24-48 

Total 26±6.2 18-48 
 

 Table 5. Fracture healing time and range of motion 
Range of 
Motion Mean±SD Min-Max F P 

80-100 31.8±8. 26-48 

6.78 0.004 100-120 28±4 22-34 
120-135 23.1±4.4 18-31 

Total 26±6.2 18-48 
 

 Table 6. Age and range of motion 
Range of 
Motion Mean±SD Min-Max F P 

80-100 77.5±8.16 68-89 

10.679 0.0001 100-120 56.2±14.2 31-76 
120-135 40.8±19.7 22-85 

Total 51.7±21.9 22-89 
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diaphysis fracture in 5 patients, and our 
additional trauma rate was found to be 16.6%, 
which is lower than the literature. However, 
accompanying additional trauma could not be 
shown to have a significant effect on clinical 
scores (p>0.05). Since distal femur fractures are 
usually caused by severe trauma, their 
incidence is high with open fractures. In the 
literature, the incidence of open fractures varies 
between 8-38% (5).  
  In our study, 4 (13.4%) of the cases were open 
fractures, 1 was type 1, and 3 were typed 3A 
open fractures according to Gustillo Anderson 
Classification. No complication related to open 
fracture was detected in any of these patients. 
We think this is because we quickly started 
debridement, irrigation, and appropriate 
antibiotic treatment for these open fractures 
and operated as soon as possible. 
  No consensus exists on whether the surgery 
will be performed early or late. In severe 
traumas that cause this type of fracture, life-
threatening injuries should be treated, and then 
fracture detection should be addressed. In 
studies conducted on patients with multi-
traumatic femur fractures in the literature, it 
has been reported that if the patient is 
hemodynamically stable, not hypothermic or 
coagulopathic, stable femoral fracture fixation 
should be performed in the first 24 hours.  
Thus, the patient will be mobilized early,  
with pulmonary complications and systemic 
infections, thus reducing mortality (6). 
  However, problems such as irreversible 
pulmonary embolism, acute respiratory distress 
syndrome (ARDS), and multiorgan failure can 
result from early surgical intervention in 
patients with impaired hemodynamics. 
Emphasized that the risk of ARDS, pulmonary 
embolism, multiple organ failure, pneumonia, 
and death did not increase after early fracture 
detection in patients with chest injuries (7). 
  In our study, we performed surgery in an 
average of 2.1 days (1-6 days) from our patient's 

admission to the hospital. Such complications 
that would cause high morbidity or mortality 
did not develop in our patients. We believe 
that supracondylar femur fractures should be 
operated on immediately if the patient is 
hemodynamically stable. 
  The basic principle in surgical treatment is the 
anatomical fixation of the joint surfaces, 
providing the axis and length of the femoral 
body and rigid fixation that can allow early 
movement. Many techniques and implants are 
used in the surgery of distal femur fractures. 
Requires extensive soft tissue scraping in a plate 
and screw fixation, increasing the infection rate; 
The risk of nonunion increases due to impaired 
periosteal blood circulation and emptying of 
the fracture hematoma. In addition, the central 
load distribution in intramedullary nails shifts 
laterally in plate-screw fixation, and the transfer 
of most of the load on the plate increases the 
risk of implant failure. However, it can be 
preferred in cases where plate-screw osteo-
synthesis does not technically require much 
equipment, and there is not enough technical 
opportunity to apply intramedullary nails. 
Advantages of retrograde intramedullary nails; 
not draining the fracture hematoma, not 
scraping the periosteum, and allowing the 
better union of the fracture (8). 
  The retrograde intramedullary nail technique 
is advantageous because it has less blood loss, 
can be made with a small incision of 5 cm, and 
has a short operation time. In addition, since it 
provides the length and a more rigid fixation 
opportunity, it allows the patient to be 
mobilized by loading more quickly (8). There is 
no consensus on using the intramedullary nail 
technique with or without engraving. As a result 
of the developments in nail design, thinner but 
stronger nails have started to be produced, 
which has further increased the discussions on 
the carving process. Clinical studies have 
reported that carving has some drawbacks, 
especially in patients with multi-trauma and 
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lung damage (9). We used the carved 
technique in all our cases. No pathology in lung 
functions was encountered in any patients. 
  Union in femur fractures, lack of tenderness at 
the fracture line can be said to be the time when 
solid callus tissue is seen on the radiographs. 
Fractures with an average union of up to 6 
months are called delayed union fractures of 6 
to 9 months, and fractures with more than nine 
months and no callus tissue on the radiographs 
are called nonunion (10). We attribute the 
higher rate of the union of the patients in our 
study group compared to the literature to the 
high mean age of our cases. 
  Neer and HSS scoring systems are primarily 
used to evaluate distal femur fractures. In this 
study, we used the Neer and HSS scoring 
system. We used both scoring systems because 
one scoring system was insufficient. In our 
study, the mean was 74.3 (good) according to 
the Neer scoring system and 74.6 (good) 
according to the HSS scoring system. 
  Analyzing the fracture type well is necessary 
to choose the appropriate surgical technique  
and implant before the operation. According  
to the AO-ASIF classification, retrograde intra-
medullary nailing can be applied in A1, A2, A3, 
C1, and C2 fractures. In this study, 17 cases were 
identified as A1, 7 as A2, and 6 as A3, according 
to the AO-ASIF classification. There is no 
consensus regarding post-surgical mobilization 
and weight-bearing (11). 
  Most surgeons have agreed to mobilize 
without weight bearing if the fixation is stable. 
Rehabilitation should be started early after 
surgery to prevent joint movement limitation 
and increase and shape cartilage nutrition, 
especially in intra-articular fractures (12). We 
start our patients with quadriceps exercises on 
the first postoperative day and raise them to 
their feet with double crutches. A statistically 
significant correlation was found between the 
patients with a good range of motion and the 
union duration (p<0.05). This finding was 

attributed to the fact that early and good 
rehabilitation after surgery affected the union 
positively. Again, in this study, it was observed 
that the older age group had more limitations 
in joint movement. We attribute this to the 
decrease in physical capacity of people in the 
advanced age group, systemic diseases, and 
low adaptation to rehabilitation. 
  Many complications may occur during or after 
retrograde intramedullary nailing. The most 
important of these is infection. Rates between 
0-7% are reported in the literature (13). 
Papadokosdakis et al. (14), in a meta-analysis 
study, retrograde İ.M., reported the incidence 
of septic arthritis as 0.18% in nailing patients. 
Predisposing factors for infection; include open 
fractures, high-energy traumas, extensive 
surgical dissection, prolonged operative time, 
and inadequate fixation (15). No severe post-
operative infection was observed in the patients 
included in our study. 
  After distal femur fractures, patients frequently 
complain of a limited range of motion and knee 
pain. Besides the surgical technique, these 
injuries occur in the quadriceps muscle and 
other soft tissues. The limitation of joint 
movement can be kept to a minimum by 
placing the nail with the correct technique and 
post-op rehabilitation (16). In this study, we 
found the knee joint range of motion of our 
patients to be 118 degrees on average, which 
was similar to the literature (17). 
  In the studies, retrograde İ.M. knee pain has 
been reported in patients after nailing. It has 
been stated that this is due to articular cartilage 
damage in the intercondylar notch (18). All 5 of 
our cases had muscle atrophy in the thigh. The 
post-op alignment was anatomical in 24 
patients considering the X-ray findings. 4 
patients had 5-10 degrees of varus angulation 
in the AP plane. Shortness of 1 cm was observed 
in one patient and 2 cm in one patient. 
  There are some limitations of our study. First, 
our most important limitations are that it is a 
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retrospective study, the number of patients is 
limited to 30, and the follow-up period is short. 
Prospective studies are needed in larger groups. 
 

Conclusion 
Retrograde intramedullary nailing provides a 
significant advantage in multi-trauma patients 
due to the short operation time and low 
bleeding. In addition, we think that one of the 
most important advantages is that it positively 
affects the joint’s range of motion since the 
union is in the early period. 
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