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ABSTRACT 
Background 
Femoral neck fractures (FNF) constitute a major percentage of orthopaedic trauma, about 50 percent of total 
hip fractures. High-velocity trauma is the leading cause of these fractures in younger patients aged 15-55 
years. Cancellous cancellous (CC) screw fixation has become the new standard internal fixation method in 
intracapsular fractures of the neck as it has a reduced operative time, less blood loss and it does not interfere 
with the blood supply to the femoral head. 
Objective 
To determine the functional outcome of intracapsular fracture of the neck of the femur treated with 
cannulated cancellous screw fixation with the use of the Modified Harris Hip Score (MHHS) and to 
determine the quality of anatomical fracture reduction. 
Materials and Methods 
Prospective observational study was done during 18 months (February 2022 to August 2024) at Bharati 
Vidyapeeth (Deemed to be University) Medical College and Hospital, Sangli. Twenty consecutive patients 
aged 15-55 years with intracapsular neck fracture of the femur were enrolled. Each of the patients was treated 
with cannulated cancellous screws using 6.5 mm cannulated screws under C-arm fluoroscopy. The Modified 
Harris Hip Score was used to evaluate functional outcomes at 1 month, 3 months, and 6 months after surgery. 
Results 
The average age was 34.25 years (15-50 years). Males constituted 55% (n=11) and females 45% (n=9). The 
leading cause of injury (85%) was road traffic accidents (RTA). The most common (60%) fractures were 
Type III fractures in Garden classification. In 70% cases three screws were applied. In 90% of patients, 
adequate fracture reduction was attained. Final follow up results were: Excellent in 10 cases (50%), Good in 
7 cases (35%), Fair in 1 case (5%), and Poor in 2 cases (10%), with an Excellent + Good rate of 85%. There 
were 3 cases of complications (15%): avascular necrosis (AVN) in 1 (5%), non-union in 1 (5%), and implant 
failure in 1 (5%). 
Conclusion 
Closed reduction and internal fixation with cannulated cancellous screws yielded excellent to good functional 
outcomes in 85% of patients with intracapsular femoral neck fractures in young adults. Early diagnosis, 
prompt anatomical reduction, and stable fixation are critical determinants of favourable outcomes. CC screw 
fixation remains the most appropriate surgical option for intracapsular femoral neck fractures in patients 
under 55 years of age. 
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Score; Internal fixation; Garden's classification. 
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1. INTRODUCTION 
Hip fractures make up about 20 percent of all 
orthopaedic trauma cases and represent one of the 
greatest burdens on the musculoskeletal healthcare 
system across the world, with women and younger 
patients being the most affected.¹ Femoral neck 
fractures comprise almost half of all hip fractures 
and are associated with high levels of morbidity, 
mortality, and socioeconomic costs, especially in 
young patients. In older patients, the causes of 
fracture of the neck of the femur are mostly fragility 
fractures, which are caused by underlying 
osteoporosis caused by low-energy events, including 
simple falls. On the other hand, youthful patients 
aged 15 years 55 years old are characterized by 
high-velocity fractures - most often road traffic 
accidents - causing more severe soft tissue injury 
and a higher level of fracture displacement, so the 
primary therapeutic objective in younger patients is 
to preserve the head using internal fixation. Femoral 
neck is very vulnerable to develop complications 
after fracture, owing to the peculiarities of its 
anatomy. The main (>80%) blood supply to the 
femoral head is supplied by the lateral epiphyseal 
arteries through retinacular vessels of the 
extracapsular arterial ring 2. These retinacular 
vessels are also susceptible to disruption in displaced 
fractures, which exposes the femur head to ischemia 
and subsequent avascular necrosis (AVN). 3 also, the 
lack of a cambium layer in the periosteum of the 
femoral neck and the presence of a fibrinolytic 
synovial fluid predisposes intracapsular fracture to 
non-union in case of in Displaced femoral neck 
fractures have been reported at non-union rates of 
2030% and AVN affects 1030% of patients with 
internal fixation. Cancellous (CC) screw fixation has 
become the modern standard of internal fixation of 
femoral neck fractures with minimal invasive 
percutaneous insertion, controlled compression at 
fracture site, and multi-screw rotational stability. 
The aim of this prospective study was to determine 
the functional and radiological outcomes of 
intracapsular femoral neck fractures fixed using CC 
screws in a young adult population serving the 
purpose of providing information pertinent to the 
Indian subcontinent where the proportion of RTA-
associated fractures in the neck of young adults is 
disproportionately high. 

2. AIMS AND OBJECTIVES 
Primary Aim 

To assess the functional outcome of 
intracapsular femoral neck fracture managed with 
cannulated cancellous screw fixation using the 
Modified Harris Hip Score (MHHS). 
Objectives 
• To evaluate functional outcomes at 1 month, 3 

months, and 6 months postoperatively using the 
Modified Harris Hip Score. 

• To assess the quality of anatomical fracture 
reduction using Garden's alignment index. 

• To document intraoperative and postoperative 
complications including AVN, non-union, and 
implant failure. 

• To compare outcomes between patients 
operated within 12 hours versus after 12 hours 
of injury. 

3. REVIEW OF LITERATURE 
3.1 Historical Perspective 
The history of the femoral neck fractures goes back 
to Hippocrates (460-377 BC). The classification of 
intracapsular/extracapsular fracture and the accurate 
recognition of the proximal fragment ischemia and 
synovial fluid inhibition as the key 
pathophysiological processes of non-union was 
presented by Sir Astley Cooper in 1822, and formed 
the basis of the biomechanical basis of AVN 
pathogenesis. Smith-Petersen introduced internal 
fixation in 1931 with the tri-flanged nail. Further 
refinements led to the Dynamic Hip Screw and, 
ultimately, cannulated cancellous screws with the 
use of which fixation is minimally invasive and 
guided by fluoroscopy. In 1970, Richards presented 
the Sliding Hip Compression Screw and modern 6.5 
mm partially-threaded cannulated cancellous screws 
have become the standard of Fixation of the 
intracapsular neck of the femur in young adults4-9. 
3.2 Contemporary Evidence for CC Screw 
Fixation 
KBL Lee et al. (2004) suggested that undisplaced 
fractures in all ages and displaced fractures in 
patients under 65 years be fixed with CC screws, 
since there was no statistically significant difference 
between two- and three-screw fixation on axial 
stiffness, but three-screw fixation was superior in 
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bending stiffness.³ Thuan V. Ly and Swiontkowski 
(20 Koo Christopher Chee Han et al. (2014) later 
reported successful union in 52 of 53 patients (mean 
age 42.1 years) with an average union time of 16 
weeks. Dincel YM et al. (2017) confirmed that 
three-screw fixation with closed reduction is the 
safest and has low complication rates 10-14. 
4. MATERIALS AND METHODS 
4.1 Study Design and Setting 
It was a prospective observational study that was 
carried out in the Department of Orthopaedics, 
Bharati Vidyapeeth (Deemed to be University) 
Medical College and Hospital, Sangli, Maharashtra, 
India. The research was carried out during a 18 
months time between February 2022 and August 
2024. Ethical Committee approval was granted by 
the institutional Ethics Committee before the start 
and informed written consent was received by all 
involved participants. 
4.2 Inclusion and Exclusion Criteria 
Inclusion Criteria: 
• Patients aged 15–55 years  
• Radiologically verified intracapsular neck of the 
femur fracture.  
• Patients who are fit to undergo surgical 
intervention under the spinal anaesthesia.  
• A desire to engage and sign an informed written 
consent.  
• Capability to adhere to follow-up schedule after the 
operation. 
Exclusion Criteria: 
• Patients who are aged more than 55 years.  
• Patients who are not eligible to undergo surgery 
because they have medical comorbidities.  
• Fractures of the adjacent extremity.  
• Pathological fractures in malignancy or metabolic 
bone disease.  
• Patients who are not willing to or cannot attend 
follow-up. 
4.3 Preoperative Evaluation 
Each of the patients was thoroughly history taken, 
physically examined, and underwent systematic 
preoperative investigations such as complete blood 
count, renal function tests, serum electrolytes, blood 
glucose, blood grouping and typing, HIV, HBsAg, 
ECG, and AP chest radiograph. Radiological 
examination involved AP radiograph of the pelvis 
(with both hips) (internally rotated 1015) and AP 
and lateral radiograph of the affected femur. There 

was fracture classification based on Garden 
classification. During admission, the affected limb 
was placed on skin traction using 3-4 kg weight to 
ensure that the affected limb remained in position 
against further displacement until the surgery. 
4.4 Surgical Technique 
The 20 patients were all put under spinal 
anaesthesia. The patient was placed on a radiolucent 
fracture table in a supine position and a leg gutter 
(hip flexed-abducted, knee flexed) position to permit 
a clear C-arm fluoroscopy in AP and lateral 
projection. Closed reduction was done with the 
technique of Whitman / Leadbetter and checked by 
the alignment index of Garden under c-arm 
fluoroscopy (acceptable range is 155-180 degrees on 
both AP and lateral image). A lateral incision of 
about 3-5 cm was done along the greater trochanter. 
The initial (inferior) 2 mm threaded guide wire was 
inserted centrally along the calcar, and ensured 
fluoroscopically in both planes. The second and 
third guide wires were inserted in a postero-superior 
and antero-superior location respectively, in an 
inverted triangular position, all moved to a distance 
of 5 mm or less of the subchondral bone. Cannulated 
drillings were done on every guide wire and 6.5 mm 
partially threaded CC screws of the correct length 
were drilled, making sure the threaded part passed 
across the fracture site. The end screw was verified 
fluoroscopically in both projections. The wounds 
were placed in layers. 
4.5 Postoperative Protocol and Follow-Up 
The patients were mobilised on non-weight-bearing 
ambulation on day 1 after surgery. The weight-
bearing protocol was: no weight-bearing during 08 
weeks, partial weight-bearing during 8-12 weeks and 
full weight-bearing during 12 weeks after 
radiological union. It was followed-up at 1 month, 3 
months, and 6 months. Clinical examination, hip 
range of motion, limb length discrepancy, and 
Modified Harris Hip Score were documented to be 
collected at every visit, and follow-up radiographs 
were taken. 
4.6 Modified Harris Hip Scoring System 
Functional outcomes were assessed by the use of the 
Modified Harris Hip Score (maximum 100 points). 
These components are: Pain relief (44 points), 
Function/Gait (33 points), Activities (14 points), 
Range of Motion (5 points), and Absence of 
Deformity (4 points). Scores of 90–100 indicate 
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Excellent, 80–89 Good, 70–79 Fair, and <70 Poor 
outcomes. 
Table 1: Modified Harris Hip Score 
Interpretation 
Score Range Rating 
90–100 Excellent 
80–89 Good 
70–79 Fair 
<70 Poor 
 
5. OBSERVATIONS AND RESULTS 

In the present study, 20 cases of fracture neck 
of femur were treated surgically by closed reduction 
and internal fixation with cannulated cancellous 
screws at Bharati Vidyapeeth (Deemed to be 
University) Medical College & Hospital, Sangli 
during the period from February 2022 to August 
2024. 
5.1 Age Distribution 

The mean age was 34.25 years (range 15–50 
years). The majority (55%, n=11) belonged to the 
31–50-year age group. The 15–30 years group 
comprised 9 patients (45%), the 31–40 years group 3 
patients (15%), and the 41–50 years group 8 patients 
(40%). 
Table 2: Age Distribution 
Age Group 
(years) 

Number of 
Patients 

Percentage (%) 

15–30 9 45 
31–40 3 15 
41–50 8 40 
Total 20 100 
 
5.2 Sex Distribution 

Males constituted 55% (n=11) and females 
45% (n=9) of the study population, with a male-to-
female ratio of 1.22:1. 
Table 3: Sex Distribution 
Sex Number of 

Patients 
Percentage (%) 

Male 11 55 
Female 9 45 
Total 20 100 
 
5.3 Side Involvement 

Right side involvement was observed in 55% 
(n=11) cases and left side in 45% (n=9) cases. 
Table 4: Side Involvement 

Fracture Side Number of 
Patients 

Percentage (%) 

Right 11 55 
Left 9 45 
Total 20 100 
 
5.4 Mode of Injury 

Road traffic accidents (RTA) were the 
predominant mechanism of injury, accounting for 
85% (n=17) of cases. Falls accounted for 15% (n=3). 
Table 5: Mode of Injury 
Mode of 
Injury 

Number of 
Patients 

Percentage (%) 

Road Traffic 
Accident 
(RTA) 

17 85 

Fall 3 15 
Total 20 100 
 
5.5 Associated Injuries 

Four patients (20%) had associated fractures in 
the contralateral upper extremity: humerus (n=1), 
ulna (n=1), clavicle (n=1), and radius (n=1). All 
were managed appropriately. 
Table 6: Associated Injuries 
Associated 
Injury 

Number of 
Patients 

Percentage (%) 

None 16 80 
Left Humerus 
Fracture 

1 5 

Left Ulna 
Fracture 

1 5 

Right Clavicle 
Fracture 

1 5 

Right Radius 
Fracture 

1 5 

Total 20 100 
 
5.6 Fracture Classification – Garden's 
Classification 

Garden's Type III was the most common 
pattern (60%, n=12), followed by Type II (20%, 
n=4), Type IV (15%, n=3), and Type I (5%, n=1). 
Displaced fractures (Types III + IV) constituted 75% 
of the cohort, reflecting the high-energy mechanism 
of injury. 
Table 7: Fracture Type – Garden's Classification 
Garde Description Numbe Percentag
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n Type r e (%) 
Type I Incomplete/valgu

s impacted 
1 5 

Type II Complete, non-
displaced 

4 20 

Type 
III 

Complete, partial 
displacement 

12 60 

Type 
IV 

Complete, full 
displacement 

3 15 

Total  20 100 
 
5.7 Timing of Surgery 

Nine patients (45%) were operated within 12 
hours (Group A) and 11 patients (55%) between 12–
48 hours (Group B). No statistically significant 
difference in final MHHS was found between the 
two groups. 
Table 8: Timing of Surgery 
Timing of 
Surgery 

Number of 
Patients 

Percentage (%) 

Within 12 
hours (Group 
A) 

9 45 

12–48 hours 
(Group B) 

11 55 

Total 20 100 
 
5.8 Number of Screws Used 

Three CC screws were used in 70% (n=14) of 
cases; two screws were used in 30% (n=6). Three-
screw fixation in an inverted triangular configuration 
was preferred as the standard construct. 
Table 9: Number of Screws Used 
Number of 
Screws 

Number of 
Patients 

Percentage (%) 

Two screws 6 30 
Three screws 14 70 
Total 20 100 
 
5.9 Quality of Fracture Reduction 

Adequate fracture reduction (Garden's 
alignment index 155–180° on AP and lateral views) 
was achieved in 90% (n=18) of patients. Inadequate 
reduction was noted in 10% (n=2). Both patients 
with inadequate reduction subsequently developed 
complications. 
Table 10: Quality of Fracture Reduction 
Fracture Number of Percentage (%) 

Reduction Patients 
Adequate 18 90 
Inadequate 2 10 
Total 20 100 
 
5.10 Complications 

Complications occurred in 3 patients (15%). 
AVN was confirmed in 1 patient (5%); implant 
failure (screw cut-out) in 1 patient (5%); non-union 
in 1 patient (5%). All complications were associated 
with inadequate fracture reduction or severe initial 
displacement. 
Table 11: Postoperative Complications 
Complication Number of 

Patients 
Percentage 
(%) 

None 17 85 
Avascular 
Necrosis (AVN) 

1 5 

Implant Failure 1 5 
Non-Union 1 5 
Total 20 100 
 
5.11 Functional Outcomes – Modified Harris Hip 
Score 

Progressive improvement in functional 
outcomes was observed across all three follow-up 
time points. Mean MHHS improved from 37.85 ± 
5.6 at 1 month to 64.8 ± 7.1 at 3 months and 87.35 ± 
9.4 at 6 months (p < 0.001). Final outcomes at 6 
months: Excellent 50% (n=10), Good 35% (n=7), 
Fair 5% (n=1), Poor 10% (n=2), yielding an 
Excellent + Good rate of 85%. 
Table 12: Mean Modified Harris Hip Scores at 
Follow-Up Intervals 
Follow-Up 
Period 

Mean MHHS 
(±SD) 

Range 

1 Month 37.85 ± 5.6 28–45 
3 Months 64.8 ± 7.1 50–75 
6 Months 87.35 ± 9.4 64–97 
 
Table 13: Final Functional Outcomes at 6-Month 
Follow-Up 
Result Score 

Range 
Number Percentage 

(%) 
Excellent 90–100 10 50 
Good 80–89 7 35 
Fair 70–79 1 5 
Poor <70 2 10 
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Total  20 100 
 
6. DISCUSSION 
6.1 Age Distribution 
The most frequent fractures occurred in the 31-50 
year category with a mean age of 34.25 years (55) in 
the present study, which was similar to other similar 
prospective series: G.J. Haidukewych et al. (mean 
36, range 15-50), M.F. Swiontkowski et al. (mean 
32.4, range 1-24 The fact that the working-age 
segment of the population is the dominant one 
highlights the socioeconomic necessity of head-
preserving fixation techniques 15-18.  
Table 14: Age Distribution Comparison 
Study No. of Cases Mean Age 

(years) 
G.J. Haidukewych 
et al. 

82 36 (15–50) 

MP Singh et al. 55 35.4 (20–50) 
M.F. 
Swiontkowski et 
al. 

27 32.4 (12–49) 

Present Study 20 34.25 (15–50) 
 
6.2 Sex Distribution 
We showed a weak male predominance (ratio 
1.22:1) similar to Dincel YM et al. (1.3:1) but less 
than Christopher Koo Chee Han et al. (2.7:1). The 
sex distribution is close to equal and corresponds to 
the high prevalence of RTA as the injury mechanism 
in the Indian context, where both sexes are equally 
affected by falls rather than falls-predominant series 
19-21. 
Table 15: Sex Distribution Comparison 
Study Male:Female Ratio 
MP Singh et al. 1.75:1 
Dincel YM et al. 1.3:1 
Christopher Koo Chee 
Han et al. 

2.7:1 

Present Study 1.22:1 
 
6.3 Mode of Injury 
In the current study, 85 percent of cases were road 
traffic accidents, which is more than M.F. 
Swiontkowski et al. (74 percent) and G.J. 
Haidukewych et al. (34 percent) as road traffic 
injuries represent the epidemiological burden in 
Indian subcontinent. This is the reason why 

displaced (Garden Type III + IV) fractures were 
more common in our cohort 22-26. 
Table 16: Mode of Injury Comparison 
Study RTA (%) Fall (%) 
G.J. Haidukewych 
et al. 

34 43 

MP Singh et al. 62 38 
M.F. Swiontkowski 
et al. 

74 22 

Present Study 85 15 
 
6.4 Fracture Type 
The most predominant (60%), in the current study, 
was Garden Type III. The proportion of displaced 
fractures (III + IV) was 75, which is in accordance 
with Haidukewych et al. (70%) and Swiontkowski et 
al. (71%). MP Singh et al. only encompassed 
displaced fractures (100%). The high percentage of 
displaced fractures in all series indicates the high-
energy content in the fractures of the femoral neck 
among the young adult population 26-31. 
Table 17: Fracture Type Comparison 
Study Non-

Displaced 
(Types I+II) 
% 

Displaced 
(Types 
III+IV) % 

G.J. 
Haidukewych et 
al. 

30 70 

MP Singh et al. 0 100 
M.F. 
Swiontkowski et 
al. 

29 71 

Present Study 25 75 
 
6.5 Functional Outcomes 
Excellent to good results (50% Excellent, 35% 
Good) in the present work were also 85 percent, 
which is similar to Vijay V. et al. (88 percent) and 
consistent with the literature in general. Both 
patients with poor outcomes (10%), had poor 
fracture reduction, which validates the idea that the 
quality of reduction is the main modifiable 
determinant of functional outcome in CC screw 
fixation. The results by Christopher Koo Chee Han 
et al. were excellent (93.2%), which might have 
been due to patient selection and extended follow-up 
31-34. 
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Table 18: Functional Outcomes Comparison 
Study Excellent 

(%) 
Good 
(%) 

Fair 
(%) 

Poor 
(%) 

Vijay V. et 
al. 

72 16 8 4 

Christopher 
Koo Chee 
Han et al. 

93.2 0 4.5 2.3 

Present 
Study 

50 35 5 10 

 
6.6 Timing of Surgery and Complications 
There was no statistically significant difference 
between functional outcomes in patients that were 
operated within 12 hours (45%) and those operated 
within 12-48 hours (55%), which is concordant with 
the results of Jain et al. (2002). AVN 8% vs. non-
union 4%, Dincel YM et al. AVN 4.47% vs. non-
union 4.47%, Christopher Koo Chee Han et al. AVN 
16% vs. non-union 3.7%. 
Table 19: Complications Comparison 
Study AVN 

(%) 
Non-
Union 
(%) 

Implant 
Failure 
(%) 

Vijay V. et al. 8 4 0 
Dincel YM et 
al. 

4.47 4.47 0 

Christopher 
Koo Chee 
Han et al. 

16 3.7 0 

Present Study 5 5 5 
 
The decisive result, which all complications in this 
series followed poor fracture reduction, strengthens 
the principle on which Garden bases his argument: 
quality of reduction is the most notable predictable 
outcome of the intracapsular fracture of the neck of 
the femur. The 6-month follow up period in this 
research is not adequate to completely describe the 
actual incidence of AVN, which can radiologically 
occur as late as 17 years post injury in some 
instances. There needs to be longer term monitoring 
35-36. 
7. CONCLUSION 
 
Cannulated cancellous screw, closed reduction, and 
internal fixation is a secure, efficient, and non-
invasive procedure of intracapsular neck fractures in 

the femur of young adults (1555 years). In the 
current study, there was an excellent to good 
functional rate 6 months (50% Excellent, 35% 
Good) when measured on the Modified Harris Hip 
Score, and the overall complication rate was 15%. 
All complications were linked to poor fracture 
reduction, with the quality of reduction being the 
most vital outcome determinant. This series did not 
find any significant difference in outcome between 
patients operated within and after 12 hours. When 
meticulously done, maintaining quality reduction 
and screw configuration, CC screw fixation is the 
most efficient head-presering fixation option in the 
management of intracapsular neck fractures of the 
femur in patients, who are less than 55 years of age, 
and the prognosis of superb functional recovery is 
best with early diagnosis, and earlier fixation. 
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