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ABSTRACT 

Objective: To evaluate and compare the post-operative functional outcome of patients of intertrochanteric fractures 

of femur undergoing either dynamic hip screw (DHS)or proximal femoral nail (PFN) fixation presenting under 

spinal anesthesia in tertiary care hospital. 

Study Design: Randomized controlled trial study. 

Place and Duration of Study: This study was conducted at the Department of orthopedic, Unit I and Department of 

Anesthesia Mohi-ud-Din Teaching Hospital Mirpur AJK from March 2016 to April 2017. 

Materials and Methods: One hundred and fifty male and female patients fulfilling inclusion criteria presenting in 

orthopedic department. Their bio-data was recorded followed by an objective assessment of the intertrochanteric 

fracture of femur. Seventy-five patients underwent fixation with proximal femoral nail and 75 patients underwent 

fixation with dynamic hip screw by lottery method. Patients were objectively assessed first at 2 weeks post-

operatively and then at 4 weekly intervals for up to 24 weeks for functional outcome in terms of Kyle’s criteria for 

good to excellent results. 

Results: Mean age of patients in dynamic hip screw group and proximal femoral nail group was 61.29±11.94 and 

59.10±13.61 years respectively. In Group A, 25(33.34%) patients mode of injury was trauma due to road traffic 

accident and 50(66.64%) patients mode of injury was fall at home whereas in Group B 28(37.34%) patients had 

trauma due to road traffic accidents and 47(62.66%) were injured due to fall. Functional outcome was assessed by 

using Kyle’s criteria. At 8
th

, 12
th,

 20
th

and 24
th

 week good to excellent functional outcome was significantly high in 

Group B as compared to Group A patients. (8
th

 week: 26.67% vs. 44%, 12
th

 Week: 36% vs. 52%, 20
th

 Week: 

85.33% vs. 100%, 24
th

 Week: 92% vs. 98.66%) while at 16
th

 week functional outcome was although high in Group-

B patients but it was not statistically significant. (16
th

 Week: 81.34% vs. 89.34). 

Conclusion: Proximal femoral nail is far better implant in terms of post-operative functional outcome as compared 

to dynamic hip screw for treating intertrochanteric femoral fractures. i.e. (Kyle’s Criteria at 24
th

 Week: DHS: 92% 

vs. PFN: 98.66%). 
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Hip fractures are extreme and disabled injuries that 

primarily affect the elderly following a decline, with 

substantial social and quality of life implications. Risk 

factors include ageing, female sex, white breed, 

neurological disability, malnutrition, physical activity 

decreased, osteoporosis and trauma1. The risk factors 

include: In recent decades, the frequency of 

intertrochanteric femoral fractures has dramatically 

increased as the life expectancy has increased.
1,2

 

Gulberg et al
3
 estimated that by 2025 the overall hip 

fractures will be 2.6 million and by 2050 an overall of 

4.5 million. In 1990 26% of all hip fractures occurred in 

Asia, compared to 37% in 2025 and 45% in 2050, 40% 

in Asia. 

Intertrochanteric fractures are generally known as Boyd 

and Griffin Type-I fractures, which range from larger to 

lesser trochanters along the crossroads. The fractures of 
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type II are comminuted. Form III is just distal to or at a 

lesser trochanter and form IV is trochanter and 

proximal shaft fractures. Type I and Type II are stable, 

and type III and Type IV fractures are unstable.
4
 A 

failure to repair fracture with re-displacement or the 

collapse of parts is the primary complication of unstable 

intertrochanteric fracture. Dynamic hip screws, 

dynamic compression screws, and proximal femoral 

nail are the options for surgery.
5 

At the beginning of the 1990s intramedullary devices 

for the fixation of intertrochanteric fractures were 

created. These instruments provide many 

biomechanical and biological advantages compared 

with the traditional dynamic hip vessel.
7-9

 There are 

many distinct advantages for the intramedullary 

devices. The implant itself provides a buffer for the 

proximal fragment to be lateral translation.
2
 Its 

intramedullary position makes the implant more 

resistant to binding pressure, since it connects the nail 

and a lag screw.
3
 The intramedullary unit offers a 

shortened distance from a shorter lever arm between the 

weight bearing axis and the implant.
4
 The bending load 

is passed into the intramedullary nail of an 

intramedullary unit, which is resisted by its touch to the 

medullary duct.
5 

MATERIALS AND METHODS 

This randomized controlled trial was conducted at 

Department of orthopedic, Unit I and Department of 

Anesthesia Mohi-ud-Din Teaching Hospital Mirpur 

AJK from 1
st
March 2016 to 30

th
April 2017. A total of 

150 patients were included. They were divided in two 

each groups; each group comprised 75 patients. Group 

A treated with dynamic hip screw and group B treated 

with proximal femoral nail. Radiological diagnosis for 

both male and female intertrochanteric femoral fracture 

Type I, II, III, and IV (Boyd & Griffin Classification) in 

accident or fall intertrochanteric femoral fractures, 

ASA-1 (normal healthy patient) and II (mild, clinically 

non-functional systemic disease) patients. Hip fracture 

cases with no prior operation. Written consent of 

patients notified. The exclusivity requirements were 1) 

patients who were not eligible for surgery; 2) patients 

who had compound and/or pathological fractures; 3) 

who were admitted for reoperation; 4) patients who did 

not have written consents to surgery; 5). After obtaining 

ethical approval from the Ethics Committee, the study 

of research population was carried out according to the 

ethical guidelines after receiving written informed 

approval. Information obtained from all patients, 

including history, general and clinical test results. 

Besides routine pre-anesthetic examinations, initial hip 

joint x-rays were performed. Two groups of the 150 

patients, 75 each were split. In a sitting or lateral 

decubitus position in the 25 G quince spinal needle of 

0.5% hyperbaric bupivacaine 1.5 to 2mL, both patients 

had been spinal anesthesia with strict Aseptic controls. 

Proximal femoral nailing has been used in patients 

under group A, and DHS has been used in patients 

under groups B. Dynamic hip screw or PFN implants 

were randomly chosen by the surgeon. The cases 

included in our analysis were dealt with as quickly as 

possible. Using an X-ray AP goniometer on an 

unaffected side, the neck wafer angle and the lateral 

side plate length of the lateral plate were calculated to 

allow the shaft distal to the fractures to buy a minimum 

of 8 cortices. All patients were treated using early 

mobilization, manual veal compression and elastic 

stuffing methods in our research. Day 1 ankle and veal 

exercises were promoted and the weight of the second 

postoperative bearing was adjusted depending on the 

patient's physical condition. Each drain was taken 24 

hours. On the third and 6th day of the operation, the 

injuries were inspected. On the 11th day, stitches were 

taken off. One monthly interval to the fracture union 

was followed up and another one year at a 6 months 

interval. The data was entered and analyzed through 

SPSS-20. 

RESULTS 

The mean age was 60.20±12.81 years. Whereas mean 

age of patients in Group-A (dynamic hip screw) and 

GroupB (proximal femoral nail) was 61.29±11.94 and 

59.10±13.61 years respectively (Table-1).In GroupA, 

there were 53(70.66%) male and 22(29.34%) female 

patients. Whereas in GroupB, 47(62.66%) were male 

and 28(37.34%) were female patients. In GroupA, 

25(33.34%) patients mode of injury was trauma(due to 

road traffic accident) and 50(66.64%) patients mode of 

injury was fall (at home) whereas in Group-B 

28(37.34%) patients had trauma and 47(62.66%) were 

injured die to fall. In both treatment groups large 

majority of patients presented with fall as their mode of 

injury (Table 2). Assessment of fracture shows that 

there were 47 patients who had TypeI (Group-A=21, 

Group-B=26), 85 patients had TypeII (Group-A=45, 

Group-B=41), 13 patients had TypeIII (Group-A=6, 

Group-B=7) and only 4 patients had Type-IV fracture 

(Group-A=3, Group-B=1). According to this criterion, 

at 2
nd

 week post-operative none of the patients had fair 

to excellent outcome in both treatment groups (Table 

3). In Group-A 20(26.67%) and in Group-B 33(44%) 

patients had good to excellent outcome according to 

Kyle’s criteria at 8
th

 postoperative week. In terms of p-

value patients in Group-B had good outcome as 

compared to Group-A patients as greater number of 

patients had good to excellent outcome at 8
th

 week post 

operatively i-e p-value=0.026 (Table 4). In Group-A 

61(81.34%) and in Group-B 67(89.34%) patients had 

fair to excellent outcome according to Kyle’s criteria. 

In Group-B greater number patients had good outcome 

as compared to Group-A patients at 16
th

 week post 

operatively. But this difference of good outcome in 

terms of Kyle’s criteria was not statistical (Table 5). In 
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GroupA, 69(92%) and in GroupB, 74(98.66%) patients 

had excellent to good outcome according to Kyle’s 

criteria. In GroupB greater number patients had better 

to excellent outcome as compared to GroupA patients at 

24
th

 week post operatively. But this difference of good 

outcome in terms of Kyle’s criteria was statistically 

significant i.e. p-value=0.050 (Table 6). 

Table No.1: Descriptive statistics for age of patients 

(n=150) 

Age 
Group A 

(40-90 years) 

Group B 

(40-80 years) 

Mean±SD 61.29±11.94 59.10±13.61 

Table 2: Fracture classification (Boyd and Griffin 

type) of patients 

Fracture 

classification 

Group A Group A 

No. % No. % 

I 21  26  

II 45  41  

III 6  7  

IV 3  1  

Table 3: Objective assessment of patients in 

treatment groups at 2
nd

 week 

Kyle’s Criteria 

(Good to 

Excellent) 

Group A Group A 

No. % No. % 

Yes - - - - 

No 75 100.0 75 100.0 

Chi square=22.57  P-value=0.026 

Table 4: Objective assessment of patients in 

treatment groups at 8
th

 week 

Kyle’s Criteria 

(Good to 

Excellent) 

Group A Group A 

No. % No. % 

Yes 20 26.67 33 44.0 

No 55 73.33 42 56.0 

Chi square=22.57  P-value=0.026 

Table 5: Objective assessment of patients in 

treatment groups at 16
th

 week 

Kyle’s Criteria 

(Good to 

Excellent) 

Group A Group A 

No. % No. % 

Yes 61 81.34 67 89.34 

No 14 18.66 8 10.66 

Chi square= 1.918 P-value= 0.166 

Table 6: Objective assessment of patients in 

treatment groups at 24
th

 week 

Kyle’s Criteria 

(Good to 

Excellent) 

Group A Group A 

No. % No. % 

Yes 69 92.0 74 98.66 

No 6 8.0 1 1.34 

Chi-Square= 3.476 P-value= 0.050 

DISCUSSION 

Intertrochanteric fractures are most commonly seen in 

the elderly population more so in patients with 

osteoporotic bones. The elderly people also have the 

risk of medical conditions like diabetes mellitus and 

ischemic heart disease. Non-operative treatment for 

fractures in previous clinical practice showed. 

Complications such as pneumonia, bedsores, and 

venous thrombus, and the mortality rate was up to 15%-

20%. In recent years, with the development of 

technology and better pre-operative care, the 

intertrochanteric fractures are seldomly treated non 

operatively. There are two methods for surgical 

fixation, one is extra medullary which is DHS and other 

is intramedullary which is PFN.
10-13 

Reportedly there 

are cases of delirium 44% adjuvant disorders 22% panic 

attacks 17 % depression 11% and psychosis 6% in post-

operative cases. Other risk factors are older age, longer 

time of surgery, infections, blood transfusion and 

deranged serum electrolytes.
14

 

Dynamic hip screw is extra medullary fixation system 

and was first used in clinical practice in 1967; it was 

considered a major treatment for intertrochanteric 

fractures.
15-18

 The side plate of the DHS can slide 

within the screw and cause compression on the fracture 

end. The discrepancies in DHS are that a large 

operative incision, exposure is large, and more 

bleeding. The biggest shortcoming is that DHS lacks 

effective internal support and poor anti-torsional 

strength, especially for unstable intertrochanteric 

fractures; the femur calcar loses holding power and the 

armor plate must take on more power, which causes 

many complications
19-21

, such as femoral head cut out, 

breaking the plate, or displacement of fractures. Many 

clinical studies show that DHS should be used for 

stable fracture patterns and is not the ideal method for 

treating unstable intertrochanteric fractures.
22-25

 

Proximal femoral nail is a new generation of 

intramedullary internal fixation systems. The screw 

blade replaced two screws to increase pressure and 

counter rotation action.
26-28

 Compared to DHS, PFNA 

has its advantages; firstly, the bearing axis of PFN is 

closer to the hip joint, and the arm of force is 

significantly shorter. Thus, it can directly pass load to 

the femoral shaft, causing compression and improve the 

stability of the construct. Secondly, PFN is a minimally 

invasive system that does not cause opening of fracture 

hematoma and soft tissue sleeve and thus protects the 

biological environment around the fracture. Relative to 

DHS, PFN is an intramedullary device with a helical 

blade rather than with a screw; this allows a better 

purchase in the femoral head to limit cut-outs due to 

various deviation and rotation. In terms of reoperation, 

present results show that PFN had evidence of 

superiority to DHS. PFN represented the core of bone 

operation and minimally invasive surgery, and was 
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favored for fracture recovery. PFN was designed to 

minimize the risk of these implant-related 

complications, and preliminary results suggested that 

this goal might have been achieved. Additionally, 

PFNA has other advantages, such as easy operation, 

short exposure time, and it does not involve reaming, 

thereby avoiding the occurrence of internal blood loss 

and maintaining low operative risk. Thirdly, the design 

of the screw blade locked technique is suitable for 

elderly patients with osteoporosis. Additionally, 

implantation of the screw blade is not necessary to ream 

the marrow in patients, which avoids bone loss. 

Postoperative follow-up revealed that there were fewer 

complications in the PFNA group than in the DHS 

group. Fourthly, the design of the gamma nail is 

hollow, and a small incision is needed to place a guide 

pin into the marrow cavity. Moreover, the gamma nail 

was designed as an eversion angle at 6 degrees, which 

allows it to insert conveniently at the top of the greater 

trochanter of the femur. The end-point locked hole is 

locked dynamically or statically. Finally, the extended 

sharp end and socket design of the gamma nail allows it 

to be inserted conveniently during surgery and avoids 

gathering forces in one position so as to reduce the 

incidence of broken nails and re-fracture with pointed 

nails. 

Historically, general anesthesia has been the gold 

standard for major hip surgery; however, total hip 

arthroplasty is now commonly being performed under 

spinal anesthesia. Recent data shows that the 

comparable benefits of neuraxial anesthesia with 

general anesthesia, such as less blood loss and 

decreased transfusion requirements, lower rates of 

thromboembolic events, and reduced rates of surgical 

site infection
. 

Major benefits of spinal anesthesia in 

recovery phase includes better postoperative pain 

control, less bleeding, early mobilization and fewer 

chances of deep vein thrombosis. 

CONCLUSION 

Both dynamic hip screw and proximal femoral nail 

remained the implant of choice for the stable 

intertrochanteric fractures. In the more unstable types of 

fracture, the PFN has distinct advantages over DHS and 

should be the preferred implant for fixation since it had 

better overall functional outcome, less operative time 

and less blood loss. The mobilization time (i.e. weight 

bearing time) was significantly less in PFN compared to 

DHS. PFN should be preferred in cases of severe 

osteoporosis as it has got inherent stability and being 

intramedullary there is no question of screw cutout 

which is a very common complication in osteoporotic 

fractures treated with DHS. By observing our outcomes 

we prefer PF.N as the best choice implant for 

Intertrochanteric fractures especially in unstable type as 

it is superior in terms of stability, blood loss, duration 

of surgery, post-operative functional recovery and early 

union. 

Author’s Contribution: 

Concept & Design of Study: Raja Shoaib Anjum 

Drafting: Mubashar Iqbal,  

Shakeel Asif 

Data Analysis: Shahid Adalat 

Chaudhary, Mohammad 

Nadeem Khan 

Revisiting Critically: Raja Shoaib Anjum, 

Mubashar Iqbal 

Final Approval of version: Raja Shoaib Anjum 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Koval KJ. Intertrochanteric fractures. In: Bucholz 

RW, Heckman JD, Court-Brown CM, editors. 

Rockwood & Green's Fractures in Adults. 6
th

ed. 

New York: Lippincott Williams & Wilkins; 

2006.p.1794-1799. 

2. LaVelle DG MM. Fractures and dislocation of hip. 

In: Daugherty K, Jones L, editors. Campbell’s 

Operative Orthopedics. 11
th

 ed. Philadelphia: 

Mosby Elseveir; 2008.p.131-133. 

3. Gulberg B, Jhonell O, Kanis J. Worldwide 

projection for hip fractures. Osteoporos Int 

1997;7:407–13. 

4. Melton LJ, Kearns AE, Atkinson EJ. Secular trends 

in hip fracture incidence and recurrence. 

Osteoporos Int 2009;20(5):687–94. 

5. Tennant GAJ. Intertrochentericfractures. In: 

Gumpert E, editor. Surgical treatment of 

orthopaedic trauma. 1
st
 ed. New York: Thieme 

Medical Publishers;2007.p.207-211 

6. Kumar R, Singh R, Singh B. Comparative 

prospective study of proximal femoral nail and 

dynamic hip screw in treatment of intertrochanteric 

fracture femur. JClin Orthop Trauma 2012;3(1):28-

36. 

7. Hardy D, Descamps P, Krallis P. Use of an 

intramedullary hip screw compared with a 

compression hip screw with a plate for 

intertrochanteric femoral fractures: a prospective 

randomized study of one hundred patients. J Bone 

Joint Surg Am 1998;80:618–630. 

8. Harris WH. Traumatic arthritis of the hip after 

dislocation & ace tabular fractures: Treated by 

mould arthroplasty. An end result study using a 

new method of result evaluation. J Bone Joint Surg 

Am 1969;51:737–55. 

9. Spivak JM, Zuckerman JD, Kumme FJ. Fatigue 

failure of sliding hip screw in hip fractures a report 

of three cases. J Orthop Trauma 1991;3:325–31 

10. Fensky F, Nüchtern JV, Kolb JP, Huber S, 

Rupprecht M, Jauch SY, et al. Cement 



Med. Forum, Vol. 31, No. 10 118 October, 2020 

augmentation of the proximal femoral nail 

antirotation for the treatment of osteoporotic per 

trochanteric fractures--a biomechanical cadaver 

study. Injury 2013;44: 802-7. 

11. Liu Y, Tao R, Liu F, Wang Y, Zhou Z, Cao Y, 

Wang H. Mid-term outcomes after intramedullary 

fixation of peritrochanteric femoral fractures using 

the new proximal femoral nail antirotation (PFNA). 

Injury 2010;41: 810-17. 

12. Mereddy P, Kamath S, Ramakrishnan M, Malik H, 

Donnachie N. The AO/ASIF proximal femoral nail 

antirotation (PFNA): a new design for the 

treatment ofunstable proximal femoral fractures. 

Injury 2009;40: 428-432. 

13. Simmermacher RK, Ljungqvist J, Bail H, Hockertz 

T, Vochteloo AJ. The new proximal femoral nail 

antirotation(PFNA) in daily practice: results of a 

multicentre clinical study. Injury 2008; 39: 932-9. 

14. Inal S, Taspinar F, Gulbandilar E, Gok K. 

Comparison of the biomechanical effects of 

pertrochanteric fixator and dynamic hip screw on 

an intertrochanteric femoral fracture using the 

finite element method. Int J Med Robot 2015;11: 

95-103. 

15. He W, Zhang W. The curative effect comparison 

between prolonged third generation of gamma nail 

and prolonged dynamic hip screw internal fixation 

in treating femoral intertrochanteric fracture and 

the effect on infection. Cell BiochemBiophys 2015; 

71: 695-9. 

16. Zhao W, Liu L, Zhang H, Fang Y, Pei F. Effect of 

dynamic hip screw on the treatment of femoral 

neck fracture in the elderly. Chin J Traumatol 

2014; 17: 69-72. 

17. Zhang K, Zhang S, Yang J, Dong W, Wang S. 

Proximal femoral nail vs. dynamic hip screw in 

treatment of intertrochanteric fractures: a meta-

analysis. Med Sci Monit 2014;20:1628-33. 

18. Kazemian GH, Manafi AR, Najafi F, Najafi MA. 

Treatment of intertrochanteric fractures in elderly 

highrisk patients: dynamic hip screw vs. external 

fixation. Injury 2014;45: 568-72. 

19. Oken OF, Soydan Z, Yildirim AO, Gulcek M, Ozlu 

K, Ucaner A. Performance of modified anatomic 

plates is comparable to proximal femoral nail, 

dynamic hip screw and anatomic plates: finite 

element and biomechanical testing. Injury 2011; 

42: 1077-83. 

20. Hong JY, Suh SW, Park JH, Shin YS, Yoon JR, 

Yang JH. Comparison of soft-tissue serum markers 

in stable intertrochanteric fracture: dynamic hip 

screw versus proximal femoral nail-A preliminary 

study. Injury 2011; 42: 204-208. 

21. Zhang L, Shen J, Yu S, Huang Q, Xie Z. 

Percutaneous compression plate versus dynamic 

hip screw for treatment of intertrochanteric Hip 

fractures: a meta-analysis of five randomized 

controlled trials. Sci World J 2014;512512. 

22. Wang Q, Yang X, He HZ, Dong LJ, Huang DG. 

Comparative study of InterTAN and Dynamic Hip 

Screw in treatment of femoral intertrochanteric 

injury and wound. Int J Clin Exp Med 2014;7: 

5578-82. 

23. Upadhyay S, Raza HK. Letter to the editor: 

Proximal femoral locking plate versus dynamic hip 

screw for unstable intertrochanteric femoral 

fractures. J Orthop Surg (Hong Kong) 2014;22: 

130-31. 

24. Schwartsmann CR, Jacobus LS, Spinelli Lde F, 

Boschin LC, Gonçalves RZ. Dynamic hip screw 

for the treatment of femoral neck fractures: a 

prospective study with 96 patients. ISRN Orthop 

2014;257871. 

25. Goffin JM, Pankaj P, Simpson AH, Seil R, Gerich 

TG. Does bone compaction around the helical 

blade of a proximal femoral nail anti-rotation 

(PFNA) decrease the risk of cut-out? A subject-

specific computational study. Bone Joint Res 2013; 

2: 79-83. 

26. Yaozeng X, Dechun G, Huilin Y, Guangming Z, 

Xianbin W. Comparative study of trochanteric 

fracture treated with the proximal femoral nail anti-

rotation and the third generation of gamma nail. 

Injury 2010; 41: 1234-8 

27. Chiu CK, Chan CY, Singh VA. Is the femoral neck 

geometry adequate for placement of the proximal 

femoral nail in the Malaysian population? a review 

of 100 cases. Med J Malaysia 2009; 64: 22-6. 

28. Pu JS, Liu L, Wang GL, Fang Y, Yang TF. Results 

of the proximal femoral nail anti-rotation (PFNA) 

in elderly Chinese patients. Int Orthop 2009; 33: 

1441-1444. 

 


