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INTRODUCTION
Ipsilateral fractures of the femoral neck occur in 2% to 6% of patient 

1with femoral shaft fractures  .  Ipsilateral  hip and femoral shaft 
fractures are problematic because of their high complication rates. 
These bifocal femoral fractures are usually encountered in young 
patients. They are associated with high velocity injuries. They are 

2usually accompanied by multisystem involvement . 

Despite the rule of taking x-rays of the pelvis for all femoral fractures, 
we still see cases where femoral fractures are managed without 
diagnosis of femoral neck fractures. The incidence of missed injuries, 
notably fractures of the femoral neck is signicant. They are reported 

1,2to range between 20-30% . Early recognition of this injury is required 
to prevent the inherent disabling complications like non union or 

3avascular necrosis of head of femur .

4,5,6Treatment options include : 
(a) Antegrade femoral nailing of the shaft with cancellous screws 

placed anterior to the nail for xation of the neck 
(b) Reconstruction-type intramedullary nailing  
(c) various plate combinations (including a hip screw and long side 

plate conguration, a hip screw with short side plate for the neck 
and separate plate for the shaft, or cancellous screws for femoral 
neck and a plate for the shaft, 

(d) retrograde intramedullary nailing for shaft fixation with 
cancellous lag screws for femoral neck.

The objective of this study is to analyse the functional outcome of 
cephalomedullary nailing clinically, radiologically and complications 
in the treatment of ipsilateral fractures of neck and shaft of femur in 
adults

Methodology
The study was conducted in the Department of Orthopaedics, Sanjay 
Gandhi Institute of Trauma and Orthopaedics, Bangalore. This study 
consisted of 20 patients visiting outpatient department, emergency 
department of the hospital. Patients diagnosed with ipsilateral neck 
and shaft of femur fracture were included in the study who were 
operated during the period from January 2021 –January 2023. The 
follow up duration range varied from 8 months to 18 months. All the 
fractures in the study group were post-traumatic.  

Source of data: Data collected from patients presenting with 

ipsilateral neck and shaft of femur fractures operated with 
cepohalomedullary nailing satisfying inclusion and exclusion criteria 
admitted in Sanjay Gandhi Institute Of Trauma and Orthopaedics, 
Bangalore.

Method Of Collection Of Data:
Study Design: Prospective study.
 
Study Period:  January 2021 –January 2023.

Place Of Study: Sanjay Gandhi Institute of Trauma and Orthopaedics, 
Bangalore.

Sample Size: It was a hospital based study with sample size of 20 
(calculated based on previous studies) who were fullling the 
inclusion criteria.

Statistical analysis Plan: Statistical Package for Social Sciences 
[SPSS] for Windows Version 22.0 Released 2013.Armonk,NY:IBM 
Corp., will be used to perform statistical analyses.

Inclusion Criteria:
1.  Patients with femoral neck fracture -subcapital or transcervical or 

basicervical and a concomitant shaft fracture extending from 
proximal third to distal third including transverse or spiral or 
oblique or segmental or comminuted patterns 

2.  Age more than 18 years and less than 60 years. 
3. Patient should have sufcient muscle strength and motivation to  

carry out rehabilitation   programme. 
4.  Willing for cephalomedullary nailing with written, signed and  

informed consent 
   
Exclusion Criteria:
1.  Age less than 18 years and more than 60 years. 
2.  Pathological fractures 
3. Patients with supracondylar or intercondylar extension of 

fractures of femur. 
4.  Severe medical co-morbidities and unt for surgery
5. compound fractures above grade IIIA according to Gustillo 

Anderson classication. 
6. Patients with neurological disorders like polio, cerebral palsy, 

Parkinson's disease etc. 
7. Patients with fractures in contralateral limb. 

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Orthopaedics

International Journal of Scientific Research 1

Volume - 12 | Issue - 06 | June - 2023 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

ABSTRACT
Aim: To analyse the functional outcome of cephalomedullary nailing clinically,radiologically and complications in the treatment of ipsilateral 
fractures of neck and shaft of femur in adults  Our study consists of 20 cases of  ipsilateral neck and shaft of femur fracture of adults  Methodology:
treated with cephalomedullary nailing at Sanjay Gandhi Institute of trauma and orthopaedics,Bangalore from January 2021 to January 2023. 
Functional outcome was assessed through Harris Hip score.  Mean age of the patients was 36.6 years.14 cases involved the right femur and  Results:
6 left sided Femur was involved.The mean Time For Union of  Neck fracture was 14.60 ± 1.73 weeks.The mean Time For Union of shaft fracture 
was 24.80 ± 4.41 weeks.Mean Harris Hip score was 86.25+/-5.33.  Cephalomedullary nails are commonly used Interpretation And Conclusion:
surgical  devices for treating combined fractures. A closed technique can minimize bleeding and wound complications, thus can signicantly 
improve operating time and technical faults.
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8. Patients not willing for surgery. 

Informed Consent
After informing the patient about diagnosis, treatment options, 
possible complications & obtaining prior written consent, the patient 
was subjected to relevant investigations and interventions as indicated 
for treatment.

Preoperative Planning
All study patients were put on skeletal traction and approximately 10 
% of body weight was applied over the Bohler-braun splint to maintain 
the length of the lower limb and facilitate subsequent procedure. 
Adequate medical management of associated co-morbid conditions 
like Diabetes Mellitus, Systemic Hypertension, Chronic Obstructive 
Pulmonary Disease and Heart Diseases were initialized to optimize 
patient's tness for anesthesia AO classication criteria(shaft) and 
Gardens classication(neck) was used to classify fracture based on 
radiographic study. Preoperative templating of the radiograph was 
done to assess the length of nail.

Anaesthesia, Positioning And Image Intensifier:
Ÿ All cases were operated under regional anaesthesia (spinal or 

epidural). 
Ÿ Patients were put on Supine position on a fracture table. 
Ÿ Excellent AP and lateral images of the femoral head and neck were 

taken before the procedure .
Ÿ Access to the greater trochanter was improved by 
Ÿ - bending the torso away from the affected extremity 
Ÿ - adducting the affected limb
Ÿ Reduction of the fractures was attempted before beginning the 

surgical procedure 

Surgical Technique And Intraoperative Images
Closed reductions of both fractures were attempted initially in all 
cases. 

1) Incision: 
We used a small incision of around 3 cm with its distal end on the tip of  
the trochanter in case of  PFN. A slightly longer incision was used with 
Recon nails. The entry point is identied after careful dissection. If 
open reduction of the shaft fracture is required it is done through a 
standard  lateral approach. 
           

                         
Fig-1-incision

2) Entry Point: 
The entry point was either the tip of trochanter for PFN or the 
piriformis fossa for Recon nails. 

                                   

Fig 2- Enrty Point

3) Guide Wire Insertion & Reaming: 
The ball tip guide wire is inserted and is passed  into the distal shaft 
fragment after reducing the shaft fracture. After C – arm conrmation 
the entry point is widened using a 14 mm cannulated proximal reamer. 
Distal reaming of the canal is done with graded cannulated exible 
reamers. Ball tip guide wire exchanged with straight guide wire. 

Fig-3-guide Wire Insertion And Reaming

4) Nail insertion & Proximal locking: 
The nail is inserted with the help of the jig over the guide wire. 
Fluoroscopic images are taken to look for any displacement of the neck 
fracture. The nail is inserted by hand using gentle rocking movements. 
Once the nail is positioned appropriately, the guide wire is removed 
and drill sleeves are attached to the jig and through a lateral stab 
incision they are pushed upto the lateral cortex. The guide pin is passed 
and advanced to 5 mm from the articular surface of the femoral head. 
Proximal locking is done with two cannulated cancellous screws ( 
compression screw and anti rotation screw) of various lengths as 
measured.  The anti rotation screw is also chosen 15 mm short to 
prevent screw cut out. Two 6 mm recon screws were used for proximal 
locking in case of  RECON.Only two screws through the nail were 
used for all neck fractures. 

Fig-4- Proximal Locking

5) Distal Locking: 
Distal locking is done by free hand technique using one or two 4.9 mm 
locking bolts with the help of image intensier. 

Fig-5- Distal Locking

Intraoperative Assesment Of Fracture Reduction 
1) Gardens Alignment Index ( Neck Of Femur Fracture)

Fig-6-gardens Alignment Index
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Angle of 160° to 180° on both anteroposterior and lateral radiographs 
considered satisfactory The black arrows indicate anatomical 
reduction, with the red arrows representing unacceptable reduction 
positions

2) Lowell Index

Fig-7-lowell Index

A- Anatomically aligned femoral neck ; on both AP and Lateral xrays 
projected as shallow S or reverse S pattern. 

B- Flattening of one curve and a sharp apex on the opposite side 
demonstrates Malalignment

3) Lesser Trochanter Shape Sign 

Used To Assess The Rotation Of Distal Fragment Of Femur Intra 
Operatively 
                   

               1                           2                        3                       4
Fig-8- Lesser Trochanter Shape Sign 

1) The shape of the lesser trochanter on the opposite side is obtained 
and stored in image intensier screen. 

2) The shape of lesser trochanter on both sides are matched so that the 
proximal   segment rotation before distal locking 

3) If proximal segment is internally rotated means , lesser trochanter 
will appear as small in shape. 

4) If proximal segment is externally rotated means , lesser trochanter 
will appear larger in shape. 

Criteria For Evaluation Of Results

Harris Hip Score is a measure of dysfunction , so higher the score, 
better the outcome for the individual. Maximum score possible is 100. 
Ÿ Poor result = <70 
Ÿ Fair = 70-80 
Ÿ Good = 80-90 
Ÿ Excellent = 90-100

Follow up
Patients follow up visits at  every 4 weeks  upto 3 months post-
operatively and  then on   monthly   until  6 months and on 9th month 
and 1 year.

RESULTS
Twenty patients with ipsilateral combined fractures of the femoral 
neck and femoral shaft were treated surgically with Cephalomedullary 
nailing technique and analysed with average follow up of 12 months 
ranging from  8 months to 18 months. 

The following observations were made. 
1)  Out of 20 patients 16 are male and 4 are female 
2)  Among 20 patients , seven  patients were between 18-30 years 

(35%), four patients were between 31-40 years (20%), seven 
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patients were among 41 to 50years (35%), two patients were 
among 51 to 60 years (10%).

3)  All patients were victims of  high velocity Road trafc accident 
4)  There were no cases in which the neck fracture was missed at 

initial diagnosis. 
5)  Of the  femoral neck fractures 14 were undisplaced remaining 6 

were displaced fractures; 
6)  Eight patients had associated other skeletal injuries. One patient 

had head  injury, one patient had rib fracture and haemothorax. 
7)  In contrast to pelvic injuries, all patients were hemodynamically 

stable at the time of admission. 
8)  In our study the average surgical time delay was 5 days ranging 

from 2 to 8 days. 
9)  The average operating time was 121.45 +/-18.40 minutes
10)  The average blood loss was 125.60 +/-13.53 ml
11)  Of these closed reduction of fracture was in 15 cases and open  

reduction was done among 5 cases (3-neck fractures and 2 shaft 
fractures)

12)  Two patients have encountered intra-operative complications.  
There was shattering of the proximal femur during nail insertion. 
Both of these patients showed good fracture union at the 
proximally shattered site. 

13)  1 patient had fracture distraction at the site of shaft fracture. This  
showed good union on follow up. 

14)  Two patients had supercial infection which settled with 
antibiotics

15)  The average followup period was for 12 months (range 8 months - 
18 months) 

16)  There was no varus or valgus malunion of neck or shaft fractures. 
17)  Limb shortening of 1.5cms was seen in 1 patient. 
18)  None of the patients had deep vein thrombosis or pulmonary 

embolism
19)  Three cases of shaft fracture showed delayed union which went on 

unite well  within 9 months   without second intervention.
20)  The average union time was 14.60 +/-1.73 weeks for neck of 

femur  fractures and 24.80+/- 4.41 weeks for shaft of femur 
fractures.

21)  Twelve patients had full range of motion at hip joint, ve patients 
had  0-110 degrees.  Range of Motion and three had ROM of 0-
100 degrees . None of the patients had xed exion deformity at 
hip. 

22)  The functional outcome acccording to Harris Hip score  was 
excellent in 3 patients, good in 14 patients and fair in 3 
patients.The mean  of Harris Hip Score (1 Year) was 86.25+/-5.33.

Chart-1 Summary Of Observations

Chart-2-age Incidence And Distribution

Chart-3- Implant Used

Chart-4-time For Union Of Neck Of Femur Fracture

Chart-5-time For Union Of Shaft Of Femur Fracture

Chart-6-complications
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Chart-7-harris Hip Score Outcome At 1 Year.
                                                            
Illustrative Cases- Case 1            
Ÿ KARIM  47/male 
Ÿ H/O RTA 
Ÿ Neck Of Femur With fracture With Shaft Of Femur Fracture left 

Side 
Ÿ GARDENS TYPE 3 ; AO SHAFT 32B3 
Ÿ CRIF WITH LONG PFN 

Fig-9-pre-operative Xrays

Fig-10-immediate Post Operative Xrays 

Fig-11-6 Months Follow Up Xrays

Fig-12-functional Outcome At 1 Year

Illustrative Case-2
Ÿ RAJESH 44Y/male  
Ÿ H/O RTA 
Ÿ Neck Of Femur With fracture With Shaft Of Femur Fracture Right 

Side 
Ÿ GARDENS TYPE 2 ; AO SHAFT 32B2 
Ÿ CRIF WITH LONG PFN

Fig-13-pre-opeartive Xrays

Fig-14-1 Month  Follow Up Xrays

Fig-15-7 Months Follow Up Xray 
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Fig-16-functional Outcome At 1 Year

DISCUSSION
Complex femoral fractures continue to be challenging for the 
operating surgeon and patient. These fractures are denitely best 
managed by surgical stabilization. Early stabilization of long-bone 
fractures followed by early mobilization has been shown to decrease 

8morbidity and mortality, especially in polytrauma patients . 

However controversies still remain regarding the most appropriate 
internal xation device and which fracture should be given surgical 
priority. Several surgeons recommend immediate reduction and 
stabilization of the femoral neck fracture, as an orthopedic emergency 
because of  potential consequences of femoral neck fractures such as 

7 avascular necrosis, nonunion, and secondary displacement . 

However, a delay in xation  does not seem to increase the 
7complication rate . Controversy also exists as to which internal 

xation device to use for stabilization of the shaft fractures. The key for 
union is to obtain stable xation regardless of the type of xation 
technique used. Avoiding  complications of plate xation like a large 
surgical dissection and signicant soft-tissue trauma, considerable 
blood loss, potentially higher infection risk, refracture, and implant 
failure; cephalomedullary nailing seems to be a good option to 

 9stabilize these fractures . 

We achieved 100% union in our series. Except for three cases of 
delayed union in shaft fractures there were no incidences of non union.
Recent studies  have also shown 100% union rate inspite of initial 
displacement. It is easier to maintain reduction in minimally displaced 
fractures. But achieving reduction in displaced and comminuted 

10fractures is challenging even for the most experienced surgeons .

Chandru et al studied outcome analysis of   ipsilateral neck and shaft 
femur fractures treated with cephalomeduallry nail with an average 
follow up of 12 months. As per Wilde et al's scoring system , 5 patients 
had excellent results, 7 patients had good results and 3 patients had  fair 

11results. All fractures were united in their study.

Jain et al retrospectively studied the management of  23 cases of 
ipsilateral hip and shaft fractures treated with cephalomedullary nail 
with average follow up of 30 months.Mean time for union of femoral 
neck was 15 weeks and shaft was 22 weeks. Overall , they found good 

12results done by this study.

In 2011, Tsarous et al reported treating 11 patients of combined  
ipsilateral femoral neck and shaft fractures with reconstruction nail 
over a period of 4 years from 2004 to 2008. The mean union time was 4 
months for the neck fracture and 8 months for the shaft fracture .The 

13mean Harris Hip score was 85.

S.Vidyadhara et al, studied in 2008 with 43 cases of combined 
ipsilateral femoral neck and shaft fractures treated with 
cephalomedullary nails said that all cases except one achieved union of 

14both fractures and excellent or good functional outcome.

Ahmad et al prospectively studied cases of ipsilateral femur neck and 

shaft fractures treated with reconstruction intramedullary nailing 
between 2006 and 2015. 18 cases were studied and concluded that 

15functional outcome was good in most of the cases. 

Hsuan-Kai Kao et al in his 2005 study comprised of 15 combined 
fractures in 15 patients treated with Russel Taylor reconstruction 
intramedullary nails.The union rates for neck and shaft fractures were 
100 and 84% respectively. They concluded that Reconstruction nails 

16are alternative acceptable devices to treat combined fractures. 

We compared our study with the following studies

CONCLUSION
In conclusion, a locked intramedullary nail with two proximal screws 
in the femoral neck and one or two distal locking screws seem useful 
for extended indications in complex femoral fractures, wherein 
previous techniques have not yielded uniformly good results. We 
suggest that the surgical stabilization of these bifocal fractures should 
be done as  early as possible. Though the union rate was not affected by 
the timing of surgery, patients undergoing early surgery had  better 
long term functional results. 

The learning curve associated with cephalomedullary nailing may be 
long and results improve with surgical experience as shown by our 
study. 

To summarize, 
Ÿ Early surgical stabilization yields better long term results 
Ÿ Results improve with surgical experience
Ÿ The limitations of our study were the small sample size and the 

duration of follow up. 
Ÿ We would suggest cephalomedullary nails are effective for shaft 

fractures with undisplaced or displaced fractures of the femoral 
neck. In case of displaced neck fractures retrograde nailing with 
cancellous screw xation of the neck appears promising and long 
term results are awaited. 

Ÿ Cephalomedullary nailing in this complex fracture yields good 
results if the technique is meticulously implemented. 
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