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2 Introduction 

 

 

Subtrochanteric femur fractures are generally defined as 

those fractures occurring within 5 cm of the distal extent of 

the lesser trochanter, and represent an unstable injury. These 
fractures account for 10% to 34% of all hip fractures1. These 

fractures occur in three specific patient populations: Young 

patients involved in high-energy trauma, older osteoporotic 

patients involved in low-energy trauma, and patients exposed to 
chronic or high-dose bisphosphonate therapy. There is often 

overlap between the second and third patient population groups, 

as bisphosphonates are typically used to treat osteoporosis; 
however, patients with malignancies that are predisposed to 

bony metastasis occasionally fall into this category as well2.  

Subtrochanteric fractures of the femur present a challenge 
for the treating surgeon, as the deforming forces on both the 

proximal and distal segments are difficult to control, especially 

given the inherently short length of the proximal segment.The 

characteristic deformity encountered is a flexed,abducted, and 
externally rotated proximal segment secondary to the pull of the 

iliopsoas, gluteus medius, and short external rotators, 

respectively. The distal segment is often shortened and adducted 
via the unopposed pull of the adductor magnus and longus.In 

addition to the obstacles faced in obtaining an anatomic 

reduction, the surgeon must ensure that the reduction is 

maintained throughout the healing process. A substantial 
demand is placed on the implanted hardware, as the 

subtrochanteric region of the femur experiences mechanical 

forces several multiples 
of the patient’s weight.  

In the sub-trochanteric region thickness of cortical 

bone is more and vascularity is less which produce healing 
disturbances. High compressive and tensile forces of muscles 

separate the fracture fragments and cause instability of the 

fracture. Hence this fracture is difficult to manage and is 

associated with many complications including mal-union, 
delayed union, non-union and implant failure3. Due to these 

anatomical features conservative treatment is not preferred, and 

if there are no absolute contra indications and the patient can 
tolerate surgery, surgery is the treatment of choice4. The 

goal of operative treatment is restoration of normal length, 

anatomical alignment and angulation to restore adequate 
tension to the abductors. Early mobilization and weight 

bearing are possible with advances in implants and fixation 

technology. The two primary options for treatment of 

subtrochanteric fractures are intramedullary fixation and 
extramedullary fixation5. 

Extramedullary implants including condylar blades plates 

and proximal femoral locking plates have been used to treat sub-
trochanteric fractures, but they were associated with 

complications of high rate of reduction loss, fixation failure and 

the need for reoperation6. Compared with extramedullary 

implants, intra-medullary implants have several biomechanical 
advantages with benefits, including less soft tissue dissection, 

dynamic locking, ease of insertion, potentially less blood loss, 

restoration of the mechanical axis and, most importantly, 



allowance for immediate weight bearing after fixation7. In a 
minimally open approach, intramedullary nailing is closely 

linked to “biological internal fixation”, in addition to its 

mechanical benefits over plate fixation. Intramedullary 

fixation allows the surgeon to minimize soft tissue 
dissection, thereby reducing surgical trauma, blood loss, 

infection, and wound complications8. Good reduction with 

minimal dissection, use of appropriate nail length and proper 
positioning of the nail and screws are necessary to avoid failure 

or revision. The abundant muscles around the sub trochanteric 

region usually cause significant displacement of the fractured 
fragments, leading to great difficulties in close reduction under 

traction. Sometimes open reduction through a small incision at 

the fracture site is inevitable. Based on the basic principle of 

fracture healing, the excellent reduction and blood supply 
preservation are two important factors for fracture healing and 

functional recovery of the limbs. For subtrochanteric 

fractures, it is not easy to achieve the two during 
operation at the same time, so the physicians should weigh the 

pros and cons and choose the optimal scheme, which may be the 

key to avoid the malunion of fracture. In our study we are 

comparing functional outcomes, fracture union 
rates,complications of closed reduction vs. open reduction 
surgeries for sub trochanteric fractures. 

A. Problem statement Poor reduction leads to increased incidence of non-union 

B. Rationale Sub trochanteric fractures of the femur present a challenge for 

the treating surgeon, as the deforming forces on both the 

proximal and distal segments are difficult to control. The 
abundant muscles around the sub trochanteric region usually 

cause significant displacement of the fractured fragments, 

leading to great difficulties in close reduction under traction. 
Sometimes open reduction through a small incision at the 

fracture site is inevitable. 

Hence in our study we are comparing the outcomes of open vs 
closed reduction of sub trochanteric fractures 

C. Novelty Based on the basic principle of fracture healing, the excellent 
reduction and blood supply preservation are two important 

factors for fracture healing and functional recovery of the limbs. 

For sub trochanteric fractures, it is not easy to achieve the two 
during operation at the same time. 

Thus this study results help us to know which approach-open or 

closed reduction has better outcomes 

D. Expected outcome and 

application 

Open reduction has better outcome because of anatomical 

reduction 

3 Research question(s) Does open reduction has better outcomes than closed reduction 

for sub trochanteric fractures ? 

4 Research hypothesis (es), if any - 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

A. To compare the functional outcomes of closed reduction vs. 
open reduction surgeries for sub trochanteric fractures. 
B. To compare fracture union rates in closed reduction vs. open 
reduction surgeries for sub trochanteric fractures. 



     
 
 

6 1. Review of literature 1. Z.-B. Zhou et al.4- study showed that intramedullary 

fixation combined with limited open reduction is 

feasible and effective for the treatment of subtrochanteric femur 
fractures, however, long-term follow-up and further observation 

are still expected. 

 
2. Kumar M, et al9 -concluded that Osteosynthesis with the 

proximal femoral nail offers the 

advantages of high rotational stability of the head-neck 

fragment, compression at fracture site and is 
biomechanically sound as it is an intramedullary device, thus 

leading to minimal soft tissue damage and high rate of bone 

union. Most of the complications of proximal femoral 
nailing are related to the surgeon and instruments, which can 

be reduced by proper patient selection and good preoperative 

planning. Gradual learning and patience are needed to make 
this method truly minimally invasive. 

 

 

3.Burnei C et al10 recommend that, despite the perioperative 
problems associated with nailing, this technique is 

preferable to plate fixation especially for specific fracture 

types with medial cortical comminution. 
 

 

4. Pablo Codesido et al11 study concluded  that, open reduction 
and cerclage wires for subtrochanteric femoral fractures allowed 

for 

better fracture reduction of subtrochanteric fractures, when 

they could not be reduced by closed methods to the surgeons’ 
satisfaction, than by closed reduction alone. Cerclage 

wiring was associated with quicker healing and better 

functional results, without increased complications. The 
use of cerclage wires in the treatment of these fractures was 

safe, even in elderly patients with osteoporotic bone. 

Subtrochanteric fractures had a substantial negative effect 

on the quality of life and social function among these 
patients, but had better outcomes in the cerclage group, 

probably due to better reduction and quicker time to union. 

Further studies such as clinical trials are needed to conclude 
a causal association. 

 

5. Dietmar Krappinger et al12 study indicates that 

intraoperative correction of varus malalignment and restoration 
of the medial cortical 

support are the most critical factors to prevent nonunion after 

intramedullary nailing of subtrochanteric femoral fractures. 
In addition, autodynamisation of the nail within the first 3 

months post-surgery is a strong predictor for failure and should 

result in revision surgery. 

 
 



6. Kris Raymund A. Francisco et al13  

study showed that the use of Radiographic Union Scale for 

Tibial Fractures is reliable when used clinically as a 

scoring tool for assessment of bone healing in femoral 

shaft fractures treated with intramedullary SIGN nailing. 
 

 

  7 2. Methodology  

A. Study design  Prospective study 

B. Study participants (human, 

animals or both) 

Humans 

i. Inclusion criteria 

 

 

ii. Exclusion criteria 

 

 

 

 

 

 

 

 

 

iii. Withdrawal criteria, if any 

(trial-related therapy, follow-

up and documentation are 

terminated prematurely as it 

is indicated to ensure safety 

of the participants)   

iv. Rescue criteria, if applicable 

(starting symptomatic 

therapy either to control 

symptoms of disease or to 

overcome lack of adequate 

efficacy of the study drug or 

placebo)      

 

 

                                                               

v. Number of groups to be 

studied, identify groups with 

definition 

 

 Patient’s age 18–80 years with sub trochanteric femur 

fracture 

 
 

 Patient’s age <18 years 

 Non union /malunion sub trochanteric femur fractures 

 Periprosthetic fractures  

  Open fractures 

 Associated with any other fractures of ipsilateral lower 

limb 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 Two groups 



 

C. Sampling  

a. Sampling population 

 

 

 

 

b. Sample size calculation 

 

 

 

c. Sampling technique 

 

 

 Patients between 18-80 years old presenting with sub 

trochanteric femur fractures to Outpatient/Emergency 

department of SDM College of Medical Sciences and 

Hospital, Dharwad during the period -Jan 2021-Jan 

2022 

 30 patients with sub trochanteric femur fractures  

satisfying inclusion criteria 

D. Randomization details (for 

interventional studies)- 

Intervention details with 

standardization techniques 

(drugs / devices / invasive 

procedures / noninvasive 

procedures / others) 

 Not applicable 

E. Ethical Clearance from the 

Institution’s Ethics Committee 

Obtained? (Copy to be 

Attached) 

YES 

F. Study procedure  

G. Data collection methods 

including settings and 

periodicity 

Initial assessment of patient with Sub trochanteric femur 

fractures involves detailed history and clinical examination, 

radiographic evaluation is done taking X-ray of pelvis with both 
hips AP, X-ray of affected limb femur-full length AP and 

Lateral. 

The fractures are classified according to Seinshemier’s 
classification. 

Within 3-6 days patients are taken up for surgery, closed 

reduction internal fixation of sub trochanteric femur fractures is 
done using long PFNA2 of adequate size with adequate traction 

and reduction maneuvers, if satisfactory reduction is not 

achieved open reduction is  performed and internal fixation is 

done. Adequate analgesics and antibiotic coverage is given pre-



op and post operatively to all patients. 
Static quadriceps, bedside sitting, knee and ankle range of 

movements started from post op day 1.Post op day 2 check x-

rays are done and accordingly depending upon on patient’s pain 

tolerance made to stand up with assistance and gradually non 
weight bearing mobilization  with walker support started. 

Patients are discharged on post op day 4-5 and asked to follow-

up in OPD after 2 weeks from the day of surgery for surgical 
wound examination and suture removal, quadriceps and gluteal 

muscles strengthening exercises, ROM at hip and knee joint is 

assessed and partial weight bearing mobilization started. Later at 
6 weeks follow up again x-rays are done RUST scoring is done, 

varus/valgus/shortening if any is noted and Harris Hip Scoring is 

done. At 3month again xray and RUST scoring is done, looked 

for mal-rotation/varus/valgus deformity,ROM at hip and knee is 
assessed. At 6months again xrays-RUST scoring is done, Harris 

Hip Scoring is done .Later at 1year follow up again hip scoring 

is done in all cases and compared. 

Harris Hip Score- 

The HHS was developed for the assessment of the results of hip 

surgery, and is intended to evaluate various hip disabilities and 

methods of treatment14 in an adult population. The original 

version was published 1969.  

Content.The domains covered are pain, function, absence of 

deformity, and range of motion. The pain domain measures pain 

severity and its effect on activities and need for pain 
medication.The function domain consists of daily activities (stair 

use, using public transportation, sitting, and managing shoes and 

socks) and gait (limp, support needed, and walking distance). 

Deformity takes into account hip flexion, adduction, internal 
rotation, and extremity length discrepancy. Range of motion 

measures hip flexion, abduction, external and internal rotation, 
and adduction.  

Number of items.There are 10 items. 

Response options/scale.The score has a maximum of 100 points 

(best possible outcome) covering pain (1 item, 0–44 points), 

function (7 items, 0–47 points), absence of deformity (1 item, 4 
points), and range of motion (2 items, 5 points). 

Method of administration.The HHS is a clinician‐based 

outcome measure administered by a qualified health care 
professional, such as a physician or a physical therapist. 

Scoring.Each item has a unique numerical scale, which 

corresponds to descriptive response options. The number of 
response options varies by item, as does the number of points 

assigned to each response option. The range of motion item 

consists of 6 motions that are graded based on the arc of motion 

possible. Each range of motion gradation is assigned an index 
factor and a maximum possible value, which are used to 

calculate arc of motion points. These points are added and 

multiplied by 0.05 to receive the total points for range of motion. 



The total score is calculated by summing the scores for the 4 
domains. 

Score interpretation- The HHS score gives a maximum of 100 
points. Pain receives 44 points, function 47 points, range of 

motion 5 points, and deformity 4 points. Function is subdivided 
into activities of daily living (14 points) and gait (33 points). 

The higher the HHS, the less dysfunction. A total score of <70 is 

considered a poor result; 70–80 is considered fair, 80–90 is 
good, and 90–100 is an excellent result14. No normative values 
are available. 

RUST Score-The radiographic union score for tibial 

(RUST) fractures was developed by Whelan et al to 

assess the healing of tibial fractures following intramedullary 

nailing. 
In the original paper, Whelan et al15 defined a RUST 

score of 3 as a fracture with bridging callus with no evidence 

of a fracture line. In the initial pilot stage of our 

study, we found that this could be interpreted in two 
ways - either as an absence of fracture line in the original 

cortex or in the bridging callus. The reliability of the RUST 

score was improved by agreeing through discussion that 
a fracture with callus, which has a fracture line/discontinuity 

within, is scored as 2  while a bridging callus 

with no discontinuity is scored as 3  
Each tibial cortex (anterior, posterior, 

medial and lateral) was assigned a RUST score of 1 to 3, 

based on the appearance. A cortex with a visible fracture 

line and no callus was given a score of 1, a cortex where 
callus and a visible fracture line was present was scored 

as 2, and a cortex with bridging callus and no fracture 

line within the callus bridge was scored as 3. The 
scores of all cortices were then combined to give a minimum 

score of 4 (definitely not healed) and a maximum of 

12 (completely healed). 

But here we are using same radiographic union score for sub 
trochanteric femur fractures. 

H. List of statistical tests to be 

used for data analysis 

Data obtained will be transferred to master chart and will be 

analyzed in SPSS software and  with appropriate statistical tests 

 

I. If it’s a Clinical Trial: Clinical 

Trials Registry of India or 

equivalent registration number 

to be mentioned 

 

8 3. List risks and benefits of the 

study 

This study will help in knowing the clinical outcomes, union 

rates and complications of Sub trochanteric femur fractures 

treated with open reduction vs. closed reduction. 
It also helps in understanding the deforming forces and   

reduction maneuvers at fracture site 
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1. The study undertaken is for academic purpose and the treatment of the patient. No additional work up will be 

done. The work up done will only be in view of treatment of the patient. 

2. I agree to visit the hospital for my follow up on the dates prescribed and have been informed about clinical 

examination and questions regarding my improvement. 
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5. The study involves clinical examination and radiological investigation. The above said examinations are for 
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disclose my hospital records for the same and have been promised not to disclose information to any third parties. 
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Date…………………. 
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ನಿರಾಕರಿಸಬಹುದು ಎೊಂದು ನನ್ನ ಅರ್ಥಮಾಡಿಕೊಂಡಿದ್ದ ೇನೆ. 

5. ಅಧ್ಯ ಯನವು ಕಿಲ ನಿಕಲ್ ಪರಿೇಕೆ್ಷ  ಮತ್ತು  ರೇಡಿಯೊಲಾಜಿಕಲ್ ತ್ನಿಖೆ ಒಳಗೊಂಡಿರುತ್ು ದ್. ಮೇಲೆ ಹೇಳಿದ 

ಪರಿೇಕೆ್ಷ ಗಳು ಅಧ್ಯ ಯನದ ಉದ್ದ ೇಶಕಾಾ ಗಿ ಮತ್ತು  ನನು  ಚಿಕಿತೆ್ಸ ಗೆ ಸಹಾಯ ಮಾಡುತ್ು ವೆ. 

6. ನನು  ಆಸಪ ತ್ಸರ ಯ ದಾಖಲೆಗಳನ್ನು  ಅಧ್ಯ ಯನ ಮತ್ತು  ಚಿಕಿತೆ್ಸಯ ಉದ್ದ ೇಶಕಾಾ ಗಿ ಬಳಸುವುದರ ಬಗೆೆ  ನನಗೆ 

ವಿವರಿಸಲಾಗಿದ್ ಮತ್ತು  ಅದಕಾಾ ಗಿ ನನು  ಆಸಪ ತ್ಸರ ಯ ದಾಖಲೆಗಳನ್ನು  ಬಹಿರಂಗಪಡಿಸಲು ನನ್ನ ಒಪ್ಪಪ ತ್ಸು ೇನೆ 

ಮತ್ತು  ಯಾವುದೇ ಮೂರನೇ ವಯ ಕಿು ಗಳಿಗೆ ಮಾಹಿತಿಯನ್ನು  ಬಹಿರಂಗಪಡಿಸುವುದಿಲ್ಲ  ಎೊಂದು ಭರವಸೆ 

ನಿೇಡಲಾಗಿದ್ 

 

 

ರೇಗಿಯ ಸಹಿ ………………………………………… 

 

ಪೂರ್ಥ ಹೆಸರು………………………………………………………….. 

 

ದಿನೊಂಕ …………………… .. 

 

ಪೂತಿಥ ವಿಳಾಸ…………………………………………………………. 

ಕಾಯಥವಿಧಾನವನ್ನು  ರೇಗಿಗೆ ವಿವರಿಸಿದಾಗ ನನ್ನ ಪರ ಸುು ತ್ವಾಗಿದ್ದ ೇನೆ ಮತ್ತು  ಕಾಯಥವಿಧಾನಕಾಾ ಗಿ 

ಅವನ / ಅವಳ ತಿಳುವಳಿಕ್ಷಯ ಸಮಮ ತಿ ರೂಪ ಅನ್ನು  ನನ್ನ ತಿಳಿದಿದ್ದ ೇನೆ 

 

 ಸಾಕೆಿಯ ಸಹಿ ………………………………………. 

(ಸಾಕೆಿ  ಅಧ್ಯ ಯನದೊಂದಿಗೆ ಸಂಪಕಥ ಹೊಂದಿದ ವಯ ಕಿು ಯಾಗಿರಬಾರದು) 

ಪೂರ್ಥ ಹೆಸರು…………………………………………………………… 

ದಿನೊಂಕ ………………….………………………………………………. 

 



 

 



PROFORMA FOR STUDY 
NAME :  

SEX :  

AGE :  

WEIGHT :                                                              DATE OF ADMISSION:  
IP no :                                                                     DATE OF DISCHARGE:  

MR no. :                                                                 DATE OF SURGERY:  

Contact number: 

History of injury:  
Side affected  

Date of injury:  
Duration of injury:  

 

NATURE OF TRAUMA:  

a) RTA b) Fall from height c) Trivial injuries d) Slip and fall e) sports injuries  
f) Assault g) other injuries  

 

Pre fracture ambulatory status: House hold ambulation_________  
Community ambulation___________  

Aids for ambulation______________  

 

Past History:  
Any co-existing systemic illness: Asthma/ TB/CAD/Cataract__________  

Details (if any) of the treatment patient is (was) receiving: _______  

Systemic diseases: Hypertension / Diabetes  
Previous history of fractures:  

 

Local examination:  
Inspection: Attitude: shortening _______ External Rotation____________  

Swelling: Yes / no  

Palpation: 1) Greater Trochanter Tenderness 2) Neurovascular deficits  

 

Investigations:  
Radiographs of the pelvis with both hip joints AP and the fractured femur full length AP and Lateral  

Fracture Scinshemier’s classification: Type 1_____ Type 2_______  
Type 3 ______Type 4 ______ Type 5 

 

 
DIAGNOSIS- 

 

PRE OP VAS SCORING- 

 
 

 
 

 

 



 

1) INTRAOPERATIVE DETAILS  
 

 Mean duration of Operation (Minutes)-  

Mode of reduction: Closed _____/ open_____  

Nail used Stainless steel _____ Titanium _____  

180mm_____ 240mm ______  

 

 

2) COMPLICATIONS POST OPERATIVELY 

 Immediate complications  

 

A) Bleeding Yes /No  

B) Infections Yes /No  

C) Shortening of more than 1cm : Yes/No  

 

Others____________  

 

 

 

 

Pain VAS scoring  

 

 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



FOLLOW UP:  
 

Date:  

 

Serial no. of the follow up:  

 

Time since surgery: 2weeks 

 

Complications- 
a) Surgical site infection :Yes/No  

b) Hip stiffness : Yes/No  

ROM at hip-Flexion 

                     Adduction 

                     Abduction 

                     External rotation 

                     Internal rotation 

 

c) Mal alignment : Yes/No i) Varus Malrotation or ii) Valgus Malroataion  

d) Knee Stiffness: Yes/No  

ROM at knee-Flexion- Extension 

   

e) Shortening of more than 1cm : Yes/No  

 

Clinical Union:  

a) Pain at fracture site: Yes/No  

b) Local tenderness at fracture site: Yes/No  

 

Post operatively mobilization started yes /no  

 

Full weight bearing/Partially weight bearing/Non weight bearing 

 

 

 

 

 

 

 

 

 

 



FOLLOW UP:  
 

Date:  

 

Serial no. of the follow up:  

 

Time since surgery: 6weeks 

 

 

Harris Hip Score:  

  

Full weight bearing mobilization-YES/NO 

 

 

RUST score for union: 

                                     

Valgus/varus deformity 

 

Shortening-YES/NO 

 

If yes-------------cm 

 

 



FOLLOW UP:  
 

Date:  

 

Serial no. of the follow up:  

 

Time since surgery: 3months 

 

 

 

RUST score for union: 

                                     

Valgus/varus/mal-rotation deformity 

 

ROM at hip-Flexion 

                     Adduction 

                     Abduction 

                     External rotation 

                     Internal rotation 

ROM at knee-Flexion- Extension 

 

 

 

 

 

 



FOLLOW UP:  
 

Date:  

 

Serial no. of the follow up:  

 

Time since surgery: 6 months 

 

ROM at hip-Flexion 

                     Adduction 

                     Abduction 

                     External rotation 

                     Internal rotation 

ROM at knee-Flexion- Extension 

Harris Hip Score:  

 

 

 

 

 

 



FOLLOW UP:  
 

Date:  

 

Serial no. of the follow up:  

 

Time since surgery: 1year 

 

Harris Hip Score:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Harris Hip Score 
 

Patient Name- 

MR-no- 

Examination date- 

Follow up period- 

RUST score for union: 

 

 
 

Scores are categorized  

Score Rating  
90-100 Excellent  

80-89 Good  

70-79 Fair  

<70 Poor 

 

 



RUST SCORING 
 

Patient Name- 

 

MR-no- 

 

Examination date- 

 

Follow up period- 

 

 

 

Cortex Cortex with 

visible fracture 

line and no 

callus 

 

(score-1) 

Cortex where 

callus and a 

visible fracture 

line is present 

 

(score-2) 

Cortex with 

bridging callus 

and no fracture 

line within the 

callus bridge 

(score-3) 

Total score 

Range (4 to 12) 

Anterior cortex     

Posterior cortex     

Lateral cortex     

Medial cortex     

Overall score     

 

 

Minimum Score of 4- Definitely not healed  

Maximum Score of 12- Completely healed  
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