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Abstract 
Introduction: It was believed that the fractures of AO types A1.2 and A1.3 are rotationally stable; but, they were found to be unstable 

when fixed with the dynamic hip screw. Hence we hypothesize that they must be treated as rotationally unstable patterns.  

Materials and Methods: dynamic hip screw with derotation screw (DHS-DRS) was done in 83 proximal femur fractures of A1, A2, and 

B2.1 types and followed for 24 months. Immediate assessment of reduction and fixation are found to be accurate. Collapse of fractures 

assessed after 6 months of surgery. Fractures were classified into 2 groups: 

Inevitably unstable group (IUG) - A1.1, A2.1, A2.2, A2.3, and B2.1. 

Potentially unstable group (PUG) - A1.2 and A1.3 and results were statistically analyzed. 

Results: Reduction achieved in 77 patients was found to be adequate and same goes for the fixation in 71 patients. All fractures healing 

showed a mean time of 13.5 weeks, and the fracture collapse amounted to an average of 5.8 mm. 66 patients showed equalization of the 

lower limbs, and 80 patients showed healthy contralateral equalization of hip motion range. One case with AO type A1.2 needed a re-

operation. Insignificant differences were found when outcome of IUG and PUG was made. 

Conclusion: The use of DHS/DRS composite showed restoration and maintenance of the anatomical structure. Differences between the 

outcomes of IUG and PUG groups were insignificant and creates a reasonable need of classifying AO A1.2 and A1.3 as rotationally 

unstable types. 
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Introduction 
Extracapsular proximal femoral fractures commonly 

occur distal to the hip joint capsule.1 They are further 

subdivided into subtrochanteric, intertrochanteric, and 

basicervical fractures, with each having difference in 

management modalities and prognosis.2,3 Usually, 

successful management needs a differentiation of stable 

from unstable fractures. However, the current classification 

systems have restricted the instability only at the vertical 

plane.2,4 Recently, rotational instability has become a 

potential hazard affecting even a stable fracture. The use of 

a single cephalic screw to fix a high-angle fracture line 

increases the chance of rotational instability.3,5–7 

Many variations have been introduced on the already 

existing implants to achieve a stable fixation. Still, the 

dynamic hip screw (DHS) is considered as the standard 

implant for fixating intertrochanteric fractures.1,2 Hence, 

some authors have used DHS augmented with cement, and 

others chose proximal femoral nails (PFN).2,8 However, due 

to the complications reported with PFN,9,10 and proximal 

femoral nail antirotation was designed.11 Yet, this anti-

rotational device, due to its position showed early 

complications, and later complications like as a “Z 

effect.”5,12 Z-effect, defined as a complication results from 

the collapse of the proximal fracture fragment that lead to a 

medial migration of the superior lag screw and lateral 

migration of the inferior lag screw.5 

In a prior study,3 a successful result was achieved with 

the use of a composite DHS with derotation screw 

(DHS/DRS composite) for the fixating this group of 

fractures, which were designated to be rotationally unstable. 

The AO types A1.2 and A1.3 fractures being rotationally 

stable were excluded from the prior study.4 However, when 

these fractures types were fixed with the DHS alone, 

rotational instability was reported as a complications. 

The aims of this study was two-fold: firstly, to present 

the results of using the DHS/DRS composite in the fixation 

of 83 patients with fractures with rotation instability 

prospectively; secondly, to investigate the feasibleness of 

our null hypothesis using the outcomes. 

 
Materials and Methods 

From August 2016 to August 2018, 83 patients who 

gave consent to participate were included in a prospective 

study. The primary assessment done by interviewing the 

patients regarding their ability to walk and was classified 

into two categories: 1) patient able to walk without any aid 

independently and 2) patients able to walk with one cane 

independently. Fracture identification was done using x-ray, 

and AO classification system was used for fracture 

classification.13 

Those patients who were walking and those who were 

using one cane, presenting with extracapsular proximal 

femoral fractures meeting the criteria of rotational instability 

were included in our studied, viz. AO types A1.1, 2, 3, A2.1, 

2, 3, and B2.1 fractures were included. 

The following are the criteria of rotational instability: 

the head–neck fragment detached from the trochanters, is 

detached by a high-angle fracture line, and the inferior 

cortical extension not long enough to hinder rotation.3,5 In 

this study, due to the lack the one criterion of rotational 

instability, AO types A1.2 and A1.3 fracture were also 
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included. In type A1.2, The head–neck fragment has a 

fraction of the greater trochanter, whereas in type A1.3 it 

has a long inferior cortical extension. Then the fractures 

were divided into two groups: 1) 60 patients of the AO 

types A1.1, A2.1, 2, 3, and B2.1 fractures were included in 

the IUG and 2) 23 patients of the AO types A1.2 and A1.3 

fractures were included the PUG. To study the feasibility of 

gathering both groups within a group for the rotationally 

unstable fractures, results were statistically analyzed. 

Patients with intracapsular fractures, the AO type A3, 

pathological fractures, and hips with advanced arthritis were 

excluded. 

 

Operative Technique 

The fracture site was exposed by a linear lateral 

incision. Pin was inserted into the subchondral level of the 

femoral head with the use of the angle guide. Head–neck 

fragment spinning during the process of reaming and screw 

insertion was minimized by insertion of a K-wire parallel 

and proximal to the guide pin cannulated cancellous 

partially threaded screw inserted onto the K-wire to act as a 

DRS. Submuscular suction drainage system was placed, and 

the wound was closed in layers and sterile dressing applied. 

 

Post Op management 

Prophylactic doses of antibiotics (third generation 

cephalosporin) and Antithrombotics (low molecular weight 

heparins) were administered to the patients. The use of 

clutches top walk was encouraged in patients with good 

reduction until a good callus was observed, followed by 

progressive weight bearing. Delayed weight-bearing was 

done in cases with unsatisfactory reduction. Follow-up was 

carried out every other week for 16 weeks and once a month 

thereafter. Patients were evaluated twice yearly after first 

year, and outcomes was assessed postoperatively from 24 

months. 

 

Radiological Assessment 

Immediate assessment of reduction done and classified 

as adequate when the neck–shaft angle <10° varus or <15° 

valgus when compared with the contralateral hip and <3 

mm displacement of fracture fragments in any of the AP and 

lateral x-rays.3 Fixation was rated by assessing the 

placement of the lag screw within the femoral head using 

two independent classifications for its adequacy. Firstly, the 

nine zones classification of the femoral head was used.14 

Adequate grade was given when the screw was placed 

inferior/central, central/central, or inferior/ posterior in 

AP/lateral views. But the superior and/or anterior placement 

of screw was considered inadequate. Secondly, the tip-apex 

distance of <20 mm in both AP and lateral views was 

considered adequate.3 The lag screw and DRS was deemed 

adequate, based on the parallelism between them and was 

used as an indicator of reduction in subsequent radiographs. 

Converging DHS/DRS composite was deemed inadequate.3 

Time to union was calculated from the surgery date to the 

healing date, indicator being the trabecular extension across 

the fracture. Non-union was defined as absence of the 

bridging bone formed at the fracture site by follow-up at six 

months and progressive displacements.3 Fracture collapse 

and sliding distance were equal, which was defined as the 

length of protrusion of lag screw from the lateral edge of the 

barrel, measured at 6th month postoperatively or when the 

fracture found to have healed. According to Mattsson et 

al.,15 the sliding distance was classified into excellent (<6 

mm), good (<15 mm), and poor (at 16 mm or more). 

 

Clinical Assessment 
A goniometer was used to measure the degree of 

motion of the hip joint and compared with the healthy 

contralateral joint. Measurement and comparison of the 

lengths of both the lower extremities were made. The 

modified criteria of Kyle et al.14 was used to evaluate the 

functional outcomes. Patients who had a normal range of 

motion, who had minimum limp without pain, and who 

rarely used a cane (provided that they did not use a cane in 

the pre-fracture period) were given excellent results. 

Patients who had a normal range of motion, but had a 

noticeable limp with occasional mild pain, and who used a 

cane (provided that they did not use a cane in the pre-

fracture period) were given good result. Patients who had a 

limited range of motion, a noticeable limp, moderate pain 

and who used two canes or a walker were given fair result. 

Patients who had pain on any motion and who were in a 

wheelchair or who were non-ambulatory were given poor 

result. 

 

Results 
The study considered 83 fractures in 83 patients; their 

mean age at surgery was 61.3 (range: 38–85 years). The 

preoperative details are listed in Table 1. 

 

Radiographic Results 

The reduction was graded as adequate in 77 and 

inadequate in 6 fractures. In four fractures, the inadequacy 

of reduction was related to that the neck–shaft angle 

exceeded the contralateral by <15°. In one fracture, it was 

related to the neck-shaft angle lowered by >10°. In 6 

fractures, the displacement between the fragments was >3 

mm. In five fractures, the criteria for the inadequacy of 

reduction were noticed together (Table 2). Upto the final 

assessment, measurements of the neck–shaft angles 

remained preserved except in one case that was re-operated 

upon (Fig. 1). In 71 fractures, the fixation was considered 

adequate and in 12 fractures, it was considered inadequate, 

because TAD exceeded 20 mm in 12 fractures and the lag 

screw was placed superior in 11 femoral heads. In 11 

fractures, the criteria of the inadequacy of fixation were 

noticed together (Table 2). Within a mean period of 13.5 

weeks (range: 10–30 weeks), all fractures were healed. The 

sliding distance that averaged 5.8 mm (range: 2–20 mm) 

was used to estimate the fracture collapse. The rating was 

found excellent in 59, good in 22, and poor in 2 fractures 

(Table 3). 
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Table 1: Preoperative details for patients with rotationally unstable proximal femoral fractures 
Type of Fracture Fracture 

Number 

Age (Years) Genders Side Walking Aid 

Average Range Male Female Right Left No Yes 

Inevitably Unstable 60 60.5 38-85 27 33 37 23 50 10 

AO type A1.1 8 66.3 50-85 5 3 5 3 5 3 

AO type A2.1 12 56.6 38-70 7 5 7 5 11 1 

AO type A2.2 17 59.4 44-78 5 12 13 4 15 2 

AO type A2.3 14 60.8 46-79 4 10 5 9 12 2 

AO type B2.1 9 61.8 42-80 6 3 7 2 7 2 

Potentially Unstable 23 63.5 43-80 10 13 13 10 20 3 

AO type A1.2 18 66 55-80 7 11 11 7 15 3 

AO type A1.3 5 55 43-66 3 2 2 3 5 0 

Total 83 61.3 38-85 37 46 50 33 70 13 

 

Table 2: Adequacy of the reduction and fixation in immediate postoperative radiographs 
  Adequacy of reduction Adequacy of fixation 

  FNS angle 

(compared to 

other side) 

Fragmentary 

displacement 

Tip apex 

distance 

Lag screw placement Derotation screw 

parallelism 

  Equal Unequal < 3 mm > 3 mm < 20 

mm 

> 20 

mm 

C/C I/C I/P S/C Parallel Converge 

Inevitably 

Unstable 

57 3 55 4 53 7 3 12 36 9 54 6 

AO type A1.1 8 0 8 0 7 1 1 1 4 2 7 1 

AO type A2.1 12 0 12 0 11 1 0 4 7 1 11 1 

AO type A2.2 16 1 valgus 15 1 15 2 0 3 11 3 15 2 

AO type A2.3 12 2 valgus 12 2 12 2 1 2 9 2 13 1 

AO type B2.1 9 0 8 1 8 1 1 2 5 1 8 1 

Potentially 

Unstable 

21 2 21 2 18 5 0 8 13 2 19 4 

AO type A1.2 17 1 valgus 17 1 15 3 0 7 10 1 15 3 

AO type A1.3 4 1 valgus 4 1 3 2 0 1 3 1 4 1 

FNS angle-Femoral neck shaft angle; C/C-Central/central; I/C-Inferior/central; I/P-Inferior/posterior; S/C-

Superior/central. 

 

Table 3: Outcomes of limb functions for patients treated for rotationally unstable fractures 

Type of fracture Sliding distance Leg length Functional outcomes 

 Excellent Good Poor Equal Unequal Excellent Good Fair Poor 

Inevitably Unstable 43 16 1 48 12 51 7 2 0 

AO type A1.1 6 2 0 6 2 6 2 0 0 

AO type A2.1 10 2 0 10 2 12 0 0 0 

AO type A2.2 12 5 0 15 2 15 1 1 0 

AO type A2.3 9 4 1 11 3 11 2 1 0 

AO type B2.1 6 3 0 6 3 7 2 0 0 

Potentially Unstable 16 6 1 18 5 18 4 1 0 

AO type A1.2 14 3 1 14 4 14 3 1 0 

AO type A1.3 2 3 0 4 1 4 1 0 0 

 

Clinical Results 

The numbers of patients who used one cane increased 

from 13 to 18, and three of them used two walking aids 

instead of one, towards the final visit. In 66 patients, 

equalization of both lower limbs was achieved; however, in 

17 patients, leg shortening that averaged 4.6 mm (range: 0– 

 

30 mm)] was reported (Table 3). In 80 patients, Hip motion  

range equalized the healthy contralateral, but in 3 patients 

there was limitation of motion. 69 patients obtained 

excellent, 11 achieved good, and three achieved fair results, 

according to the modified criteria of Kyle et al.,14 (Table 3). 
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Comparison of IUG and PUG using outcomes: In IUG, 

reduction of 56/60 fractures were rated as adequate and 

inadequate in 4/60 fractures, whereas in PUG, it was 

adequate in 21/23 and inadequate in 2/23 fractures. The 

difference between both groups was statistically 

insignificant (p=0.67).  

In IUG, fixation of 52/60 fractures were rated as 

adequate and inadequate in 8/60 fractures, whereas in PUG, 

it was adequate in 19/23 and inadequate in 4/23 fractures. 

The difference between both groups was statistically 

insignificant (p=0.73).  

In IUG, the sliding distance in 43/60 fractures were 

rated as excellent, 16/60 as good and 1/60 as poor. In PUG, 

the sliding distance in 16/23 fractures were rated as 

excellent, 6/23 as good, and 1/23 as poor. The difference 

between both groups was statistically insignificant (p=0.77).  

In IUG, equalization of legs’ lengths was achieved in 

48/60 patients; though, 12/60 patients reported discrepancy. 

In PUG, the equalization was achieved in 18/23 with 

discrepancy reported in 5/23 patients. The difference 

between both groups was statistically insignificant (p=0.86).  

In IUG, the functional outcome in 51/60 patients was 

rated as excellent, in 7/60 patients as good, and in 2/60 

patients as fair. In PUG, the functional outcome in 18/23 

patients was rated as excellent, in 4/23 patients as good, and 

in 1/23 patients as fair. The difference between both groups 

was statistically insignificant (p=0.76). 

 

 
Fig. 1: (a) Preoperative AP radiograph for the right hip joint of a 69 years old female shows the AO type A1.2 

trochanteric fracture. (b) AP radiograph at 2 weeks after surgery shows varus drift and excessive displacement of the 

head and neck fragment due to inadequate reduction and fixation. Note the placement of the DHS/DRS composite 

superior in the femoral head and convergence of DRS. (c) AP radiograph at 6 months after re-operation shows 

fracture healing, preserved neck-shaft angle, maintained parallelism between the cephalic screws of the DHS/DRS 

composite, and excellent sliding of the lag screw. 

 

Complications 

During the follow-up period, there were no general 

complications or deaths reported. However, one case with 

AO type A1.2 that showed excessive displacement of the 

proximal fragment in the postoperative radiograph due to 

inadequate reduction and fixation, underwent a re-operation 

(Fig. 1). At the postoperative 3rd week, 4 patients had 

superficial infection which was treated with parenteral 

antibiotic and daily wound dressing. 8 patients were found 

to have heterotopic ossification classes II and III, according 

to Brooker et al.16 classification, 3 of whom reported 

limitation of hip motion at the final visit. 

 

Discussion 
Extracapsular proximal femoral fractures are not alike 

in terms of rotational instability. Most of them demonstrated 

instability when constructed using solitary cephalic screw 

implant. Selecting the suitable fixation device depends on  

 

 

the identification of the rotationally unstable fractures. 

Addition of DRS to DHS offer a compatible solution. 

In a previous study, a group of rotationally unstable 

fractures were reported to have satisfactory results when 

fixed using the DHS/DRS composite.3 These fractures are 

the AO types A1.1, A2.1, 2, 3, and B2.1. The common 

factors in these fractures included loss of connection 

between the head–neck fragment and trochanters, separation 

by a high-angle fracture line, and loss of distal extension 

that can hinder the rotation.3,5  

The AO types A1.2 and A1.3 fractures upon fixation 

using DHS alone exhibited rotation of the proximal 

fragment around the lag screw during its insertion as well as 

loss of reduction during postoperative period. The head–

neck fragment in the AO types A1.2 and A1.3 fractures is 

separated by a high-angle fracture line, which can generate a 

shear force and rotational instability.6,7 

Although the AO types A1.1, 2, and 3 fractures are 

equivalent to the stable fractures in Jensen classification,4 

when used an implant with a single cephalic screw, reported 
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varus displacement in 11 of the stable fractures group, in 

another study by Jensen et al.17 Jensen could relate the 

instability to the separation of the head–neck fragment from 

the trochanters; though he could not explain how it 

occurred.4 The hip joint being a ball-and-socket joint have 

completely rotational motions.18 Rotation will not occur 

when the single cephalic implant is placed in the theoretical 

center of the femoral head, according to a study by Lenich 

et al.19 Implantation of a single cephalic screw was believed 

to lead to cutout according to the author.19 

The adequacy of reduction and fixation can be 

measured by the immediate postoperative radiography 

(Table 2) which suggested that the inefficiency of the 

DHS/DRS composite to control rotation caused the 

differences in outcomes. In this study, inadequacy of 

reduction and/or fixation primarily correlated to the changes 

in the neck–shaft angle, re-displacement, excessive sliding, 

and limb shortening, rather than the implanted composite, 

and hence satisfactory outcomes can be achieved with 

adequately reduced and fixed fractures (Tables 2, 3). 

Bone collapse, varus drift, or distal migration of the 

proximal fragment can cause shortening of the femoral neck 

and/or limb.8,15,19 Fracture collapse of 6.1 mm (range 0–30 

mm) and a mean shortening of the limb of 4.7 mm (range 0–

25 mm) was reported by Pajarinen et al.8 in a group of 

patients (n=41) treated with DHS. The outcomes of using 

DHS without and with resorbable cement augmentation in 

the fixation of trochanteric fractures were compared by 

Mattsson et al.15 Mean sliding distances of 15.9 mm with 

DHS alone and 13.5 mm when augmented, was reported by 

them. Moreover, they pointed out that limb mobility was not 

affected with a sliding distance of <6.7 mm; hence, they 

have correlated reduction of limb mobility with the sliding 

distance.15  

A mean fracture collapse of 5.8 mm (range: 2–20 mm) 

and a mean limb shortening of 4.6 mm (range: 0–30 mm) 

were observed, in the present study. Fracture collapse and 

limb shortening were also consistently noticed together 

(Table 2). It has been reported that the high-angle fracture 

line displace the head–neck fragment distally and hence 

contributes to limb shortening.3,7 Accordingly, in control of 

the shear force, we appreciate the role of DRS, which is 

fastened as a rafter between the lateral femoral cortex and 

subchondral bone of the femoral head. 

In the present study, the phenomenon of a rotational 

instability has been resurfaced to the light and presented as a 

potential hazard which could be avoided and identified in a 

group of fractures that has a susceptibility for rotation, albeit 

clinically. Published biomechanical and clinical studies 

supports the hypothesis and outcomes. However, being a 

case series study including a small number of patients and 

lacking biomechanical evaluation of its hypothesis, pose 

limitations of this study. Therefore, to demonstrate the 

merits of the present technique compared with other 

techniques, a power, multicenter, and randomized control 

study is required, coinciding with the biomechanical studies 

to provide more evidence for the assumptions. 

Conclusion 
During the follow-up period, the anatomical features of 

the proximal femoral end for the treated fractures as well as 

restoration the limbs’ functions were maintained by the 

DHS/DRS composite. Addition of the AO types A1.2 and 

A1.3 fractures to the rotationally unstable fractures seems 

reasonable due to the similarity in the anatomical features of 

the head–neck fragment and the insignificant differences 

between the outcomes of the inevitable and potential 

rotationally unstable groups. 

 
Conflict of Interest: None. 
 

References 
1. Oliver D, Griffiths R, Roche J, Sahota O. Hip fracture. BMJ 

Clin Evid 2007. pii: 1110. 

2. Mittal R, Banerjee S. Proximal femoral fractures: principles of 

management and review of literature. J Clin Orthop Trauma 

2012;3(1):15-23. 

3. Massoud EI. Fixation of basicervical and related fractures. Int 

Orthop 2010;34(4):577-582. 

4. Jensen JS. Classification of trochanteric fractures. Acta Orthop 

Scand 1980;51:803–810. 

5. Aguado-Maestro I, Escudero-Marcos R, García-García JM, 

Alonso-García N, Pérez-Bermejo D, Aguado-Hernández HJ, 

Nistal-Rodríguez J, Garcia-Alonso M. Results and 

complications of pertrochanteric hip fractures using an 

intramedullary nail with a helical blade (proximal femoral nail 

antirotation) in 200 patients. Rev Esp Cirugía Ortopédica y 

Traumatología (English Edition). 2013;57(3):201-207. 

6. Deneka DA, Simonian PT, Stankewich CJ, Eckert D, Chapman 

JR, Tencer AF. Biomechanical comparison of internal fixation 

techniques for the treatment of unstable basicervical femoral 

neck fractures. J Orthop Trauma 1997;11(5):337-343. 

7. Baitner AC, Maurer SG, Hickey DG, Jazrawi LM, Kummer 

FJ, Jamal J, Goldman S, Koval KJ. Vertical shear fractures of 

the femoral neck. A biomechanical study. Clin Orthop Relat 

Res 1999;(367):300-305. 

8. Pajarinen J, Lindahl J, Michelsson O, Savolainen V, 

Hirvensalo E. Pertrochanteric femoral fractures treated with a 

dynamic hip screw or a proximal femoral nail: a randomised 

study comparing post-operative rehabilitation. J Bone Jt Surg 

2005;87(1):76-81. 

9. Foulongne E, Gilleron M, Roussignol X, Lenoble E, Dujardin 

F. Mini-invasive nail versus DHS to fix pertrochanteric 

fractures: a case-control study. Orthopaedics & Traumatology: 

Surg Res 2009;95(8):592-598. 

10. Watson ST, Schaller TM, Tanner SL, Adams JD, Jeray KJ. 

Outcomes of low-energy basicervical proximal femoral 

fractures treated with cephalomedullary fixation. JBJS 

2016;98(13):1097-1102. 

11. Xu YZ, Geng DC, Mao HQ, Zhu XS, Yang HL. A comparison 

of the proximal femoral nail antirotation device and dynamic 

hip screw in the treatment of unstable pertrochanteric fracture. 

J Int Med Res 2010;38(4):1266-1275. 

12. Takano MI, Moraes RC, Almeida LG, Queiroz RD. Analysis 

of using antirotational device on cephalomedullary nail for 

proximal femoral fractures. Revista brasileira de Ortopedia. 

2014;49(1):17-24. 

13. Müller ME, Allgöwer M, Allgower M, Schneider R, 

Willenegger H. Manual of internal fixation: techniques 

recommended by the AO-ASIF group. 3rd ed. Berlin: Springer 

Science & Business Media; 1991. p. 522–530. 



Sundararajan T et al. Fixation of rotationally unstable extracapsular fractures of proximal femur 

Indian Journal of Orthopaedics Surgery, January-March, 2019;5(1):29-34 34 

14. Kyle RF, Gustilo RB, Premer RF. Analysis of six hundred and 

twenty-two intertrochanteric hip fractures. Orthop Trauma 

Directions 2007;5(01):29-31. 
15. Mattsson P, Alberts A, Dahlberg G, Sohlman M, Hyldahl HC, 

Larsson S. Resorbable cement for the augmentation of 

internally-fixed unstable trochanteric fractures: a prospective, 

randomised multicentre study. The Journal of bone and joint 

surgery. Br volume 2005;87(9):1203-1209. 

16. Brooker AF, Bowerman JW, Robinson RA, Riley Jr LH. 

Ectopic ossification following total hip replacement: incidence 

and a method of classification. JBJS.1973;55(8):1629-1632. 

17. Jensen JS, Michaelsen M. Trochanteric femoral fractures 

treated with McLaughlin osteosynthesis. Acta Orthop Scand 

1975;46(5):795-803. 

18. Baerlocher P, Boulic R. Parametrization and range of motion 

of the ball-and-socket joint. In Deformable avatars 2001 (pp. 

180-190). Springer, Boston, MA. 

19. Lenich A, Bachmeier S, Prantl L, Nerlich M, Hammer J, Mayr 

E, Al-Munajjed AA, Füchtmeier B. Is the rotation of the 

femural head a potential initiation for cutting out? A theoretical 

and experimental approach. BMC Musculoskelet Disord 

2011;12(1):79. 

 

How to cite this article: Sundararajan T, Abdul KF, 

Sajeed M, Lysander N. Fixation of rotationally unstable 

extracapsular fractures of proximal femur. Indian J 

Orthop Surg 2019;5(1):29-34. 

 
 

 

 
 


