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Abstract 
 
Background The subtrochanteric fractures represent 7-44% of the fractures of proximal femur caused by low energy 

trauma in elderly patients or high energy trauma in younger age group. Different surgical options used to treat 
and fix this fractures that could be Intramedullary devices like intramedullary nail or extramedullary devices 
like fixed angle blade plate. 

Objective Comparing the result of close reduction and internal fixation with intramedullary nail to the open reduction 
and internal fixation with 95-angled blade plate for treatment of subtrochanteric fractures. 

Methods Prospective multicenter study was done in Al-Imamein Al-kadhimein Medical City and Al-Wasity Teaching 
Hospital for thirty patients with close and open (Gustilo type-1) subtrochanteric femoral fractures between 
December-2014 and September-2016. Eighteen patients (8 closed + 10 open fractures) treated with 
Intramedullary nail (IMN) were compared to twelve patients (9 closed + 3 open fractures) treated with open 
reduction and 95-angled blade plate fixation (BP). 

Results There were significant statistical differences between the two groups. The IMN group show better outcome 
regarding the mean union rate time (IMN were 16 weeks while in the BP were 22 weeks). Mean hospitalization 
stay (IMN were 82 hours while in BP were 110 hours) and rate of infection (IMN 0% while in BP were 16%), but 
no statistical difference regarding the mean operation time (IMN were 1.59 hour while in BP were 1.43 hour) 
and functional outcome (HHS in IMN were 82 while in BP were 79). 

Conclusion Closed reduction and internal fixation with Intramedullary Nail is preferable (for Close and Open Gustilo’s 
type-1 Subtrochanteric fractures) when compared to the open reduction and Internal Fixation with 95-angled 
Blade Plate. 

Keywords Subtrochanteric femur fractures, closed reduction intramedullary nail fixation, open reduction internal 
fixation, fixed angle blade plate. 
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Introduction 

ubtrochanteric fractures involve the 
segment of the proximal femur from the 
lesser trochanter to the isthmus. The 

major fracture involves a zone between the 
inferior border of the lesser trochanter and the 

junction of the proximal and middle one third 
of the femur (approximately a 5-cm segment) 
(Figure 1) (1). Fractures in this area may extend 
proximally into the trochanteric area or neck 
and distally into the shaft. 
Subtrochanteric femoral fractures are common 
and account for 7 to 44% of all proximal 
femoral fractures, depending on the 
classification used (2). 
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Compression, tensile, and torsional stresses of 
the subtrochanteric region have challenged 
orthopaedic surgeons with problems of mal-
union and non-union (3). Moreover, 
subtrochanteric fracture causes more blood 
loss than neck femur or intertrochanteric 
femur fracture (4). 
Extramedullary as well as intramedullary 
fixation techniques have been used to fix such 
fractures. Extramedullary fixation devices are 
used for more than a century but they have 
been associated with extensive surgical 
dissection, periosteum and soft tissue damage 
(5). 

Superiority of intramedullary devices had been 
shown by biomechanical studies in 
comminuted subtrochanteric femur fractures 
(6). However, intramedullary fixation in 
subtrochanteric fractures is not without 
complication. Various authors have reported 
improper reduction with resultant mal-union or 
non-union after intramedullary nailing of 
comminuted fractures (7). 
The superiority or equality between the two 
fixation methods cannot be established due to 
dearth of literature on comparison of the two 
fixation methods. 

 

         
A           B 

 
Figure 1.  A) Typical subtrochanteric fracture extending to lesser trochanter in high energy 

trauma, B) Subtrochanyeric region (8) 
 
Epidemiology of subtrochanteric fracture 
Subtrochanteric femur fractures account for 
approximately 25% of all hip fractures and have 
a bimodal age and gender distribution. They 
are seen in either young men as a result of 
high-energy injuries (often highly comminuted 
and significantly displaced) or in elderly 
osteoporotic women as a result of low-energy 
falls (typically long spiral fractures) (Figure-4) 
(9). 
The high-energy cases often have concomitant 
injuries involving thoracoabdominal and head 
injuries in 10% to 30% of patients and 
associated noncontiguous long bone, spine, 

and pelvic injuries in up to 50% of patients. 
Mortality rates as high as 21% have also been 
described (9,10). 
These fractures may also occur because of a 
stress riser in the lateral cortex of the proximal 
femur secondary to placing cannulated screws 
too distally during treatment of femoral neck 
fractures or drilling too inferiorly when 
performing core decompression or bone 
grafting for avascular necrosis of the hip (11). 
Other causes include gunshot wounds and the 
more recently described “atypical” proximal 
femur fracture as a result of prolonged 
bisphosphonate therapy (12). 
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Figure 2.  Typical long spiral fracture in elderly patient (9) 

 
This study aimed to compare the result of 
closed reduction and internal fixation with 
intramedullary nailing to open reduction and 
internal fixation with 95 Blade plate for 
subtrochanteric (close and open type-1 Gustilo) 
fracture regarding union rate, hospitalization 
stay, operative time, infection rate, alignment 
and functional outcome. 
 
Methods 
Prospective comparative multicenter study was 
done at Al-Imamein Alkadhimein Medical city 
and Al-Wasity Teaching Hospital through the 
period from Dec. 2014 to September 2016 
(total duration 1 year and 9 months) for thirty 
patients admitted to the hospitals with clinical 
and radiographic evidence of subtrochanteric 
femur fracture (fracture within 5 cm from distal 
border of lesser trochanter of femoral bone). 
Eighteen patients (8 closed+10 open fractures) 
has been treated with Intramedullay Nail were 
matched to twelve patients (9 closed +3 open 
fractures) were treated with Open reduction 
and internal fixation with 95 angled Blade 
plate. 
 
Inclusion criteria 
• Closed subtrochanteric fracture. 
• Open type of subtrochanteric fracture 

(Gustillo type 1) treated within 72 hours. 
• Skeletally mature (closed proximal femoral 

and trochanteric physes). 

Exclusion criteria 
• Multiple injured patients. 
• Ipsilateral femoral shaft and neck fracture. 
• Previous operation or fracture on the same 

bone. 
• Old burn or scar tissue near the fracture 

site. 
• Vascular injury (acute or chronic). 
• Sever peripheral vascular disease, 

cardiopulmonary instability, and uremia and 
cerebrovascular accident patients. 

• Pathological fracture. 
 
The patients were allocated into two group, 
Group 1; were treated with closed reduction 
and internal fixation with Intramedullary Nail 
(IMN), Group 2; were treated with Open 
reduction and internal fixation with 95 angled 
Blade plate (BP).  
Patient’s demographic detail, type of fracture, 
mechanism of injury, associated injuries, local 
and systemic complications were recorded. 
Informed consent and permission for study 
protocol were taken from the patients.     
 
Results 
The Study population consists of 18 patients (8 
closed fractures, 10 open fractures) in group 1 
(treated with IMN) and 12 patients (9 closed 
fractures, 3 open fractures) in group 2 (treated 
with BP).  
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The mean age of the patients in group 1 was 50 
years, while the mean age of the patients in 
group 2 was 55 years. 
In both groups the mean age for males were 52 
(range between 50-54 year) and the mean age 
of female were 55 (range between 50-60 
years). 
Regarding the affected side there are no 
significant deference in both groups, p>0.05. 
Regarding the mechanism of injury: the major 
cause in both group was high energy trauma 

like road traffic accident 50% and fall from 
height 30% followed by low energy trauma 
20%. 
When we compare the closed fracture treated 
with IMN to closed fracture treated with Open 
reduction and internal fixation (ORIF) with BP, 
statistical significant difference in union time 
and mean hospitalization Stay as the p-value 
<0.05, while no significant statistical difference 
regarding mean operative time and infection 
rate (Table 1). 

 
Table 1. Results of treatment for close subtrochanteric fractures 

 

Results of treatment 
Group 1/IMN 

Number=8 
Group 2/ORIF with BP 

Number=9 
P value 

Mean union time (weeks) 16.38 22 S 
Number of non-union 0 1 NS 

Mean operative time (hours) 1.52 1.86 NS 
Mean Hospitalization stay (hours) 70 96 S 

Infection rate 0 1 NS 
Alignment 0 1 NS 

S=Significant p value ≤ 0.05, NS=Not significance p value >0.05 

 
While when we compare the result of 
treatment of open fractures treated with IMN 
(group 1) to open fractures treated with ORIF 
with BP fixation (Group 2), the significant 
statistical difference was in the infection rate, 

mean time for fracture union and mean 
hospitalization stay as p value <0.05, while no 
significant difference regarding the mean 
operative time (Table 2). 

 
Table 2. Results of treatments for open subtrochanteric fractures 

 

Results of treatment 
Group 1/IMN 
Number=10 

Group 2/BP 
Number=3 

P value 

Mean union time (weeks) 16 22.67 S 
Number of non-union 0 1 S 

Mean operative time (hours) 1.66 2 NS 
Mean Hospitalization stay (hours) 94 124 S 

Infection rate 0 1 S 
Alignment 0 0 NS 

S=Significant p value ≤ 0.05, NS=Not significance p value >0.05 
 
When we compare the two group (including 
close and open cases) group 1 treatment with 
IMN, group 2 treatment with ORIF with BP, 
there is significant statistical difference 
between the two groups regarding the Union 

rate time, hospitalization stay and rate of 
infection, but no statistical difference regarding 
the mean operation time and functional 
outcome (using Harris Hip Score (HHS)) (Table 
3). 
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Table 3. The overall result of the patient’s treatments 
 

Results of treatment 
Group 1/IMN 
Number=10 

Group 2/BP 
Number=3 

P value 

Mean union time (weeks) 16.2 22.17 S 
Number of nonunion 0 2 S 

Mean operative Time(hours) 1.59 1.43 NS 
Infection rate 0 2 S 

Mean time for hospital stay (hours) 82 110 S 
Alignment 0 2 S 

Functional outcome, Harris Hip Score 82 79 NS 
S=Significant p value ≤ 0.05, NS=Not significance p value >0.05 

 

One of the complications that happen during 
follow up of the patients as one case of group 2 
closed fracture develop femoral neck fracture 
after 13 weeks from the surgery while begin 
full weight bearing. 
We had two cases in group 2 develop infection; 
one was a closed fracture had developed 
postoperative superficial wound infection 
treated with antibiotics and local care of the 
wound and the other had deep infection 
postoperatively that require removal of the 
implant after the fracture union. 

One of the cases in closed fracture treated with 
open reduction and blade plate fixation 
develop varus mal-alignments. 
No patient had shortening more than 2 cm in 
both group. 
No statistical differences (p-value 0.813) 
regarding the functional outcome as we 
calculate the HHS at 6 months postoperatively 
and shown that the mean of HHS for IMN-
group 82 and the mean HHS for Blade plate 
group were 79 (Table 4).  

 

Table 4. Functional outcome using Harris Hip Score at 24 weeks postoperatively 
 

Harris Hip Score Results 
IMN group 

N=18 
BP group 

N=12 

90-100 excellent 3 2 
80-89 good 8 3 
70-79 fair 6 5 
<69 poor 1 2 

 
Discussion 
There are no roles for conservative 
management for subtrochanteric fractures as 
shown by DeLee et al. (13). 
Current study shows the mean age of both 
groups between 40-60 years (graph-1). The 
incidence of fracture in the current study are 
more common in male than female, this can be 
attributed to socioenviromental factors that 
the females in our society are less involved in 
high activity level and hard work. The same 
result of the study done by Sridhar and 

Neelakrishman that they shown the male were 
more prone to sustain proximal femoral 
fracture and he attribute it to the fact that 
male Indian were more active and more mobile 
than females who are confined to house hold 
activities (14). The main cause of fractures in 
younger age group was a road traffic accident 
while in elderly patients, low energy trauma 
like fall on ground. 
Kuzyk et al. (15) meta-analysis suggest for better 
outcome when compare between the fixation 
technique to separate the young age group 
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with high-energy trauma from elderly patients 
with low energy trauma. 
Mean union time in close intramedullary group 
was earlier (16.38 weeks) than close fractures 
Blade plate (22 weeks). Also, the mean union 
time of open fractures intramedullary group 
was more earlier (16.1 weeks) than open 
fractures of angled blade plate group (22.67 
weeks), and the overall union time for 
intramedullary group earlier than blade plate 
groups and this relation was statistically 
significant (P value< 0.05). The union rate was 
markedly delayed in cases that develop 
infections (32 weeks).   
Pelet et al. radiological assessments for 
subtrochanteric fracture mean union time was 
4.2 months for intramedullary group and 6.3 
months for plate group (16). 
We had two cases of nonunion both in Blade 
plate group, one was closed fracture and the 
other was open fractures and no reported 
cases of non-union in this study for 
intramedullary Nail. We think that the fracture 
treated by open way (Blade plate group) may 
impair the vascularity of the bone and affect 
the union process. Celebi et al. (17) reported 
better results when using fixed angle blade 
plate with minimum invasive technique.  
Mean hospitalization stay for open fractures 
longer than close fractures probably related to 
the care for the open wound and postoperative 
injectable antibiotics in hospital, while the 
intramedullary nail group mean hospital stay 
(close fractures 70 hrs, open fractures 94 hrs) 
shorter than Blade plate group (closed 
fractures 96 hrs, open fractures 110 hrs).   
Because in our study, we exclude the 
concomitant head, chest or multiple organ 
injuries, the average time between the 
admission to the orthopedic surgical ward and 
the surgery were between 24-48 hours, as the 
most of authors recommend early surgical 
fixation within 24 hours (18). While if there were 
associated head and chest injuries, early 
surgical femoral fixation increases the 
morbidity and mortality as shown by series of 
study done by Pape et al. (19), Jaick et al. (20) and 
Townsend et al. (21). 
Despite the use of prophylactic antibiotic and 
local care of wound, there were two infected 

cases (16%) in Blade plate group. While no 
infection in IMN group (statistically significant) 
and correlate with study done by Miedel et al. 
(22) in 2005 as the infection rate was 8 % and 
high revision rate 16% in extramedullary device 
in comparison with IMN.  
In our study, one case (8%) develop varus 
deformity in Blade plate group that happen 
when the patient begins weight bearing, these 
may be explained by biomechanical properties 
of the plate as it loads bearing device. Patel et 
al. (23) show in his study the rate of varus 
malalignment 5% and one of them infected 
that required a revision surgery. 
No statistical difference between both 
techniques (Intramedullary and 
Extramedullary) regarding the functional 
outcome using HHS (p value <0.05), but it is 
greatly affected (poor HHS) in infected and 
nonunion cases, there was only minimal 
changes in Harris hip score after the interval of 
6 months (24). 
Roy and Subramanyam (25) in 2014 was shown 
that the HHS mean was 80.7 for the 
subtrochanteric cases treated by 
Intramedullary Nail. Patel et al. (23) in his study 
in India 2016 shown the mean of Harris hip 
score for intramedullary Nail was 81.3 and the 
extramedullary fixation was 85.  
Comparative study between intramedullary 
nail and fixed angle blade plate have been 
reported (26,27). 
The advantage of the IMN over the BP (28), is 
that it is stronger biomechanically, the device 
was load shearing (not load bearing) which 
allow fracture compression, less exposure of 
the fracture site, less blood loss and excellent 
rate of union. The distal locking screw were 
maintained the rotation and length control so 
earlier weight bearing achieved. However, the 
surgery had technical difficulties related to the 
entry site, reduction of the fractures, free hand 
technique for distal locking screws and long 
learning curve for surgeon experience.     
The main disadvantage related to the ORIF with 
Blade plate were in large surgical exposure, 
sever damage to the soft tissue, more blood 
loss and nonunion. and due to the effect of 
load sharing on the plate that may result in 
fatigue breakage, but the plate fixation still 
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preferable in fractures that extend to proximal 
trochanter, fractures of lateral wall and 
narrowing of the femoral medullary canal as 
the main advantage in these methods of 
fixation was the preservation of the blood 
supply to the medial fragments if the dissection 
and fixation were done by biological method 
(29). 
The outcome of our study was in agreement 
with the general trend toward the use of IMN 
fixation method for Subtrochanteric fracture. 
In addition, the overall results of IMN were 
better than Blade plate fixation as showed by 
Parker et al. (30). 
Limitation of this study were in small sample 
size, not double blind so there are surgeon 
biases, no special type of classification used in 
our study so we are not compare specific type 
of subtrochanteric fractures and the surgical 
experience of the surgeon affect the outcome. 
Closed reduction and internal fixation with 
Intramedullary Nail (under the aid of 
fluoroscopic control) is preferable (for closed 
and open Gustilo’s type-1 Subtrochanteric 
femoral fractures) when compared to the open 
reduction and Internal Fixation with 95-angled 
Blade Plate.   
We recommend further studies like, studies 
with large sample size, studies including more 
severe types of open fractures (like Gustilo’s 
type-2) and studies that comparing the 
Intramedullary nail to other modalities of 
Extramedullary devices like locked plate or 
Dynamic condylar screws. 
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