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Abstract 
Purpose: To compare the outcome in patients who underwent surgery for proximal end femur fracture, intertrochanteric and 

Subtrochanteric, using dynamic hip screw vs proximal femoral locking plate. 

Methods: 11 men and 19 women aged 19 to 82 (mean, 42) years were randomised to the proximal femoral locking plate group, 

whereas 16 men and 14 women aged 20 to 90 (mean, 47) years were randomised to the conventional 135º DHS group. Duration 

of surgery, total amount of blood loss, duration of hospital stay, mobilisation and weight bearing, radiological assessment, 

complications and Harris hip score were assessed at the end of 6 months. 

Results: Respectively in the locking plate and DHS groups, the mean duration of surgery were 72.18 mins and 54.25 

mins,(p=<0.001), mean blood loss was 283.75ml and 158.67 ml(p=<0.001), mean hospital stay was 13.75 days and 11.25 days, 

mean time for radiological union was 16.8 and 16.5 weeks, average harris hip score was 84.6 and 86.2. varus collapse and screw 

cut-out occurred in 1 case each  in DHS, abductor lurch occurred in 4 cases of PFLP. 

Conclusion: DHS is the best implant for stable IT fractures but PFLP can also be a good alternative for unstable IT fracture, 

though it has longer operative time and more blood loss. 
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Introduction 
DHS – implant system is a technically simple and 

widely used operative treatment modality for 

pertrochnteric fractures of the femur. There is 

considerable version in reported failure rates for 

operative treatment of intertrochanteric fractures. 

Failure seems related to two factors, the type of internal 

fixation used and the stability of the fracture.(14) 

Simpson et al in 1989 stated that the complications 

like primary or secondary varus collapse, hardware 

failure by cut-out of the femoral head screw of dynamic 

hip screw and higher incidence of secondary implant 

failure with the use of cephalomedullary nails are 

reduced with proximal femur locking compression 

plate.[3]  

Proximal femoral locking compression plate 

(PFLCP) has been developed recently, which merges 

locking screw technology with conventional plating 

techniques. Theoretically, this technique could offer 

optimum fixation of comminutted and highly unstable 

fractures that are associated with more shearing and 

pull-out forces. Proximal Femoral Locking 

Compression Plate (PFLCP) provides three dimensional 

fixation and angular stable fixation compared with 

conventional treatment, even in the case of unstable 

fracture in osteoporotic bone.[24] 

The PFLP fixation offers better functional results 

and fewer complications than the DHS for the treatment 

of unstable intertrochantric fractures.[25] 

We therefore compared outcomes of the 2 

modalities for proximal end femur fractures in terms of 

duration of surgery, total amount of blood loss, duration 

of hospital stay, mobilisation and weight bearing, 

radiological assessment, complications and harris hip 

score was assessed at the end of 6 months. 

 

Materials and Methods 
This study Informed consent of each patient was 

obtained. 60 patients underwent surgery for proximal 

femoral fractures and were analysed. 11 men and 19 

women aged 19 to 82 (mean, 42) years were 

randomised to the proximal femoral locking plate 

group, whereas 16 men and 14 women aged 20 to 90 

(mean, 47) years were randomised to the conventional 

135º DHS group. Randomisation was based on the odd 

and even serial numbers at presentation.  4 cases of 

comminuted fractures were treated with DHS while 5 

cases of comminuted fractures were treated with PFLP. 

The modes of injury in the respective groups were: road 

traffic accident (n=12 and 3) and fall (n=18 and 27). 

Children and patients with compound fractures and 

associated head, chest or abdominal injuries were 

excluded. 
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The mean intervals from injury to surgery were 5 

and 6 days for the locking plate and DHS groups, 

respectively. Preoperative skeletal or skin traction was 

provided. Radiographs were taken; fractures were 

classified according to the Evans for intertrochanteric 

fractures and Seinsheimers for subtrochateric fractures. 

The neck shaft angle of the affected and the opposite 

normal hips was measured, and involvement of the 

greater (lateral wall) and lesser (posteromedial buttress) 

trochanters was noted. The fractures were stabilise 

during upper tibial skeletal traction until surgery, and 

reduced by closed means on a fracture table underimage 

intensification. DHS fixation was performed using 

conventional techniques. 

For fixation with a proximal femoral locking plate 

(PFLP), a longitudinal incision along the great 

trochanter was taken and iliotibial band was incised. 

The plate was slid distally in the submuscular plane 

using a distal counter incision (about 4.0 cm) at the 

level of the tip of the plate. Three locking neck screws 

were inserted at 950, 1200 and 1350 following a guide 

wire. Guide wire were inserted into the femoral neck at 

135º and then at 95º under image intensification. The 

neck was drilled over the 95º guide wire first and a 6.5 

mm locking neck screw was inserted to counter the 

collapse. A 6.5-mm locking neck screws was then 

inserted at 135º. The remaining locking screws were 

inserted into the shaft. The wound was closed in layers 

under negative suction drainage. Antibiotics and 

analgesics were given as per the hospital protocol. 

Patients were allowed to perform quadriceps-

strengthening exercises the next day. Mobilisation with 

no weight bearing was allowed, followed by partial 

weight bearing on crutches orwith walking frame after 

6 to 8 weeks. Sutures were removed on day 14. Patients 

were followed up at every 2 weeks for 2 months and 

thereafter monthly for 18 months to assess hip and knee 

function, limb shortening, callus growth, and growth, 

and fixation defects. Radiological evidence of callus 

withno tenderness was regarded as bone union. The 

duration of surgery, total amount of blood loss, duration 

of hospital stay, mobilisation and weight bearing, 

radiological assessment, complications and harris hip 

score were assessed at the end of 6 months. The 2 

groups were compared using the chi square test and 

Student’s t test. 

 

Results 
Respectively in the locking plate and DHS 

groups,the mean operative time was 72.19 min and 

54.25 min(p=<0.001) the mean blood loss volumes 

were 283.75 ml and 158.67 ml (p=<0.001) the mean 

length of hospitalstays were 13.75 day and 11.25 day, 

the mean times to union were 16.8 weeks and 16.5 

weeks, partial weight bearing was at 4.73 weeks and 

2.93 weeks(<0.001), full weight bearing was at 14 

weeks and 13 weeks, the harris hip score was excellent 

in 10 and 15  patients, good in 17 and 9 patients, fair in 

7 and 6 patients. There were no poor results seen. 

Superficial wound infection occurred in 3 and 2 

patients. Abductor lurch occurred in 4 and 1 patient. 

Varus collapse and screw cut-out were seen in one case 

in DHS group. Average Harris hip score respectively 

for PFLP and DHS, overall it was 84.6 and 86.2(p= 

0.463), in IT fractures it was 80.78 and 86.22 

(p=0.062), in ST fractures it was 90.5 and 

86.17(p=0.060). In stable IT fractures it was 94.44 and 

77.4. P value was <0.001 which is highly significant. In 

Unstable IT fracture the score was 78 in DHS and 85 in 

PFLP. The P value was 0.020 which was significant. 

 

Chart 1: Bar Chart of operative time. DHS had 

lesser operative time than PFLP (p) 

 
 

Chart 2: Bar chart of blood loss. DHS had lesser 

blood loss due to lesser dissection and lesser 

operative time. (p<0.001) 
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Chart 3: Bar chart for complication 

 
 

 

 

 

Chart 4: Bar chart of results 

Table 1: Average harris hip scores for IT and ST fractures operated by DHS and PFLP 

Type of 

Fracture 

 

DHS PFLP Total Total 

Average 

score 
No. of cases 

Average 

score 
No. of cases 

Average 

score 

No. of 

cases 

Overall 86.2 30 84.6 30 88.24 60 

IT 86.22 18 80.78 18 83.5 36 

Stable IT 94.44 9 77.4 10 85.47 19 

Unstable IT 78 9 85 8 81.29 17 

ST 86.17 12 90.5 12 88.33 24 

Total - 30 - 30 - 60 

 

Table 2: Statistical analysis of harris hip scores obtained in IT and ST fractures treated with DHS and PFLP. 

DHS in stable fractures shows highly significant results while PFLP in unstable fractures shows significant 

results 

Fracture T value P value Significance 

Overall 0.785 0.463 NS 

IT 1.933 0.062 NS 

Stable IT 94.44 <0.001 HS 

Unstable IT 78 0.020 S 

ST 86.17 0.060 NS 

 

 
Fig. 1: Pre-op AP X-ray 
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Fig. 2: Post-op AP X-ray 

 

 
Fig. 3: Post-Op Lateral X-ray 

 

 
Fig. 4: 6 month follow up 

 

 
Fig. 5: Standing 

 

 
Fig. 6: Squatting 
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Fig. 7: Pre-op, Post-op & 6month follow up 

 

 
 

 
Fig. 8: 6month follow up standing & sitting on chair 

 

Discussion 
Proximal femur fractures are seen with increasing 

frequency and severity as the life expectancy of our 

population increases. The primary goal in the treatment 

of an elderly patient with proximal femur fracture is to 

return the patient to his / her pre - fracture activity as 

early as possible. Rapid mobilization of these elderly 

patients reduces the morbidity and mortality rate in 

geriatric patients. 

Before the introduction of suitable fixation devices, 

treatment of proximal femur fractures was non-

operative, consisting of prolonged bed rest in traction 

until fracture healing occurred (usually 10 – 12 weeks), 

followed by a lengthy programme of ambulation 

training. In elderly patients, this approach was 

associated with high complication rates; typical 

problems included Decubitus ulcers, pressure sores 

Urinary tract infection, Joint contractures, Pneumonia 

and Thromboembolic complications, resulting in a high 

mortality rate. In addition, fracture healing was 

generally accompanied by varus deformity and 

shortening because of the inability of traction to 

effectively counteract the deforming muscular forces. 

For these reasons, the treatment of proximal femur 

fracture by reduction and internal fixation has become 

the standard method of treatment. 

The Sliding Nail-Plate devices gave rise to Sliding 

Hip Screw devices. The nail portion was replaced by a 

blunt-ended screw with a large outside thread diameter. 

The first author to describe a sliding hip screw device 

was Schumpulick W. 

One early modification to the Sliding Hip Screw 

maximized fracture impaction by allowing the proximal 

lag screw to telescope within the plate barrel and the 

plate to slide axially along the femoral shaft. To 

accomplish this bi-directional sliding, the plate was 

modified by replacing the round screw holes with 

slotted screw holes (Egger’s plate). More recently, a 

two-component plate device was introduced (Medoff 

plate, Medpac, Culver City, CA) in which a central 

vertical channel constrains an internal sliding 
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component. Both devices have been used successfully 

for the treatment of stable and unstable intertrochanteric 

fractures. 

Hence, for these various complications associated 

with other fixation devices in the treatment of unstable 

intertrochanteric fractures, Dynamic Hip Screw 

Fixation has become the Gold standard treatment. 

Fixation using a DHS may lead to implant failure 

secondary to unimpeded co-axial collapse of the 

proximal fragment with medialisation of the shaft. The 

screw may back out of the DHS side plate, owing to 

increased stresses at the screw plate junction. This 

problem can be tackled using a non-collapsing implant 

with a locking neck and shaft screws. Proximal femoral 

locking plate is such an implant which provides lateral 

buttress, is non-collapsing and helps to maintain 

reduction until union with less risk of limb shortening 

or varus collapse. 

So, DHS and PFLP both are effective implants for 

extramedullary fixation of pertrochanteric and 

subtrochanteric fractures of femur. The present study 

was conducted to compare the results of DHS and 

PFLP in pertrochanteric and subtrochanteric fractures 

of femur. 

The patients in our study ranged in age from 19 to 

90 years (mean 45.07 years) Maximum number of cases 

were from 5th and 6th decade. Mean age of DHS were 

47.7 and that of PFLP was 42.45 years Average age in 

the study of Bolhofner et al(1999)(42) was 79 years 

while it was 51 year in the study of Gupta et 

al(1974).(69) 

Females were found to be little higher than males. 

45% were males and 55% were females. This was 

similar to the studies of Ecker et al(1975) which had 

74% female and 26%, Dhamangaonkar et al(2013) 

which had 29 female and 11 male(60), Parker et al(73) 

(1992) which had 112 females and 82 males suggesting 

that the incidence of proximal femoral fractures among 

females is higher than the incidence of such fractures 

among males. 

During the course of the present study it was 

observed that the commonest cause of proximal end 

femur fracture was fall. 75% of patient’s sustained 

fracture due to fall and 25% sustained fracture due to 

road side accidents. Trivial fall was found to be 

commonest mode of injury in studies of Hornby et 

al(83)(2015) 55%, Gupta et al(69) (1974) 79.4%. 

In this study, 60% of the fractures were 

intertrochanteric fractures, of which 31.67% were stable 

and 28.33% were unstable. 40% were subtrochanteric 

fractures. According to Mervyn Evans the 

Intertrochantric fractures are considered as stable or 

unstable depending upon integrity of posteromedial 

cortex. Fractures with intact posteromedial cortex are 

considered as stable fractures while fractures with loss 

of posteromedial cortex are considered as unstable 

fractures. Posteromedial cortex constitutes mainly the 

lesser trochanter.[86,87,88,89,90] 

In present study 9 patients (15%) had associated 

injuries. 2 patients had pubic diastasis. 2 patients had 

fracture both bone forearm (ipsilateral). 1 patient each 

were having ipsilateral fracture shaft of tibia, fracture 

proximal end tibia, fracture distal end radius, fracture 

pott’s and fracture distal femur. 

The operative time was comparatively lesser in 

DHS group(p value- 0.001)with 27 (45%) cases 

completed within 60 minutes in DHS group compared 

with 4 (6.67%) in PFLP. 3 (5%) cases of DHS and 26 

(43.33%)of PFLP took between 60 to 90 minutes 

operative time. Operative time for DHS was 31 minutes 

in the study of Bolhofner et al(42)(1999), while it was 50 

minutes in the study of Pajarinen et al(92)(2005). The 

operative time for PFLP was 80 minutes in the study of 

Kumar et al(63)(2014) and it was 62.46 minutes in Han 

et al(57)(2012). 

Intraoperative blood loss was significantly lesser in 

DHS group (p value <0.001) with 70 % patients having 

less than 200 ml blood loss. While in PFLP group blood 

loss was greater with 63.46% patients having 251 to 

350 ml blood loss. Blood loss for DHS in the study of 

Bolhofner et al(42)(1999) was 77 ml, while it was 279 ml 

in the study of Dhamangaonkar et al(60) (2013). For 

PFLP blood loss was 200 ml in the study of Kumar et 

al(63)(2014) and 286 ml in Dhamangaonkar et al(60) 

(2013). 

Drain output was comparatively higher in PFLP 

group then DHS group. (P value<0.001). 

In the present study 90% patients were discharged 

within 15 days of surgery. 96% cases of DHS and 83% 

cases of PFLP were discharged within 15 days of 

surgery. DHS group patients were discharged earlier 

then PFLP group. The average hospital stay In DHS in 

the study of Dhamangaonkar et al(60) was 18 days while 

in Gotfried et al(43) (2000) it was 8.7 days. The average 

stay for PFLP was 22 days in the study of 

Dhamangaonkar et al. 

In our study superficial infection, limp and hip 

stiffness were observed in 2 cases of DHS and 3 cases 

of PFLP. Abductor lurch was in 4 cases of PFLP and in 

1 case of DHS. Delayed union was seen in 2 cases of 

DHS and PFLP each. Hip pain was seen in 3 cases of 

DHS and 2 cases of PFLP. DHS had complication of 

varus collapse and screw cutout in 1 case each. Shaft 

medialization was observed in one case of DHS. No 

shortening was seen in any case. In the study of 

Dhamangaonkar et al[60](2013) respectively in DHS and 

PFLP deep wound infection occurred in 2 and 3 

patients, medialization of the shaft occurred in 15 and 0 

patients, varus collapse occurred in 5 and 2 patients, 

Implant cut out occurred in one patient in each group, 

mean lengths of limb shortening were 0.3 and 1.4 

cm.Sun-Jun et al[58] (2012) found in their study of PFLP 

one case of severe infection, three cases of superficial 

infection, two patients had implant failure(loosening) 

due to early weight bearing and underwent surgery 

again, two patients had femoral neck screw breakage at 
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3 months postoperatively but fracture healed after 

delaying the weight bearing time and there were no 

cases of screw cutting through the femoral head. In the 

study of Azboy et al[94] (2014) Implant failure/loosening 

and/or nonunion was observed in two patients (10%), 

malunion was seen in 1 case, superficial infection was 

seen in 1 case, screw cut out and plate fracture in 1 case 

each in the PFLP group. Loosening of locking screws 

occurred mainly in patients with multiple fragmentary 

pertrochanteric fractures and was possibly due to the 

medial calcar fracture and inadequate reduction. In a 

series of 35 patients with Seinsheimer type 3-5 

comminuted subtrochanteric fractures, Saini et al[61] 

(2013) used PFLP. All patients achieved union, which 

occurred in an average of 15.6 weeks. There were two 

cases of delayed union, one case of malunion, and two 

cases of shortening of 1 cm. 

In DHS group partial weight bearing was started 

earlier with 26.67% of patients weight bearing by 2 

weeks and 21.67% by 4 weeks (p value <0.001) 

whereas none of the case fixed by PFLP was bearing 

weight by 2 weeks. In PFLP group partial weight 

bearing was started if features of instability were not 

there at 4 weeks, 96.68% started partial weight bearing 

by 6 weeks. So earlier mobilization can be achieved in 

DHS than in PFLP. 

Full weight bearing in DHS group was allowed 

after clinical unions. 83.34% were bearing weight by 14 

weeks. Full weight bearing could be started later in 

PFLP group. 70.14% were bearing full weight by 14 

weeks. Full weight bearing was possible earlier than 

PFLP group in DHS group. Mean time of full weight 

bearing was 14.3 weeks for DHS in the study of 

Penugonda et al (2015).[93] 

The time of union ranged from 14-20 weeks in 

both the groups. 83.4% of DHS group showed union 

within 16 weeks and 49.8% of PFLP group showed 

union in 16 weeks. Union was achieved in all the 

patients with average of 16.5 weeks in DHS (P value- 

<0.045) group and 16.8 weeks in PFLP group. The time 

of radiological union in the study of Penugonda et al(93) 

(2015) was 15.5 weeks, while in Dhamangaonkar et 

al(60) it was 16.5 weeks. For PFLP union was achieved 

in 14.6 weeks in the study of Dhamangaonkar et al and 

in 13.5 weeks in the study of Kumar et al(63). 

66.67% of patients were walking with the help of 

stick at 3 months of post-operative period of which 

36.67% were of DHS group and 30% were of PFLP 

group. 3 month mobility was better in DHS group then 

in PFLP group. 

There was no significant difference between 

mobility after 3 month and 6 month in both DHS and 

PFLP groups. 75% patient were able to walk without 

aid after 6months from both groups. 

Overall DHS group had little higher average Harris 

hip score then PFLP group. In Intertrochanteric 

fractures DHS group had average score of 86.22, which 

is better than average score of 80.78 in PFLP group In 

IT fractures, stable IT fractures treated by DHS had also 

better score(94.44) (p value <0.001) than score of PFLP 

group(77.4). 

In contrast unstable fractures treated by PFLP 

group had better Harris hip score of 85 than score of 

DHS group of 78 (p value – 0.020).Similarly in 

subtrochanteric fractures of femur treated by PFLP 

group Harris hip score was better (90.5) then in DHS 

group(86.17). Apparently PFLP was better in unstable 

IT and Subtrochanteric fractures while DHS was better 

in stable IT fractures. In the study of Dhamangaonkar et 

al excellent harris hip score was achieved in 18 patients 

of DHS and 11 patients of PFLP.   

 

Conclusion 
Harris hip score comparison of study suggests that 

functional results are better in DHS than PFLP.  Less 

Blood loss, less operative time, early weight bearing are 

other favouring factors in DHS. When this comparison 

was done for stable and unstable fractures in the group 

it was found that score was significantly better in PFLP 

group for unstable fractures. Though blood loss and 

operative time was more, rigidity of fixation was better 

specially in unstable fractures in PFLP group. We 

conclude that DHS is the best implant for stable 

proximal femoral fractures with lesser operative time 

and lesser blood loss. While PFLP can be a good 

alternative for unstable proximal femoral fractures with 

better results with slightly longer operative time and 

more blood loss. 
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