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ABSTRACT
Introduction: Intertrochanteric fractures are very common
fractures around hip in old age. About 50% of intertrochanteric
fractures are unstable. With extramedullary implants like sliding
hip screw giving dissatisfactory results in unstable fractures,
intramedullary implants came into existence. In this prospective
study, we evaluate benefits of Short Proximal Femoral Nail in
the management of stable and unstable intertrochanteric
fractures.
Methods: Between 2015 and 2016, we treated 100 patients of
stable and unstable intertrochanteric fracture with Short
Proximal Femoral Nail. All patients were followed up for a
minimum period of 6 months and evaluated by Kyle’s criteria.
Results: 90% cases achieved anatomical reduction.16%
cases had post-operative complications which included, two
cases of screw back out, two cases of Z effect , two cases of
varus malunion, five cases of limping while walking and eight
cases of lateral thigh discomfort. Out of these only 4% cases
needed re-operation. The average union time was 19.41
weeks. At end of 6 months, 92% cases had good or excellent
result and 72% patients returned to their pre injury functional
level.
Conclusion: Short Proximal Femoral Nail provides good

INTRODUCTION
Amongst fractures around hip, intertrochanteric fractures are most
common, especially in old age. These fractures usually occur after
trivial trauma because of increased osteoporosis in old age and
are more common in females than males.1 About 50% of
intertrochanteric fractures are unstable because of old age and
low bone mineral density.2 The presence of osteoporosis plays a
crucial role because fixation of the proximal fragment depends
entirely on the quality of cancellous bone present.
Management of unstable intertrochanteric fractures remains a
persistent challenge. With extramedullary devices like the Sliding
Hip Screw giving dissatisfactory results in unstable
intertrochanteric fracture, intramedullary implants came into
existence. In this prospective study, we evaluated the
effectiveness and drawbacks of one such newer intramedullary
device – Short Proximal Femoral Nail (PFN) in the management of
intertrochanteric fractures.
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fixation for both stable and unstable intertrochanteric fractures,
with less soft tissue trauma, early mobilisation and high union
rates. It has several advantages over extramedullary implants
like less operative time, less blood loss, lower chances of varus
angulation even in unstable fractures, decreased rates of
screw cut out and early weight bearing.
Key Words: Intertrochanteric Fracture; Short Proximal
Femoral Nail; Kyle’s Criteria.
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MATERIALS AND METHODS
We evaluated 100 patients (60 female and 40 male) with
intertrochanteric fractures out of which 15 cases had unstable
fracture pattern classified according to Boyd and Griffin
classification (Class I to Class IV)3. Patients with age less than 20
years and with pathological fractures were excluded from the
study.
A Short PFN with length of 240 mm and a proximal diameter of 15
mm was used. The narrow proximal diameter enables easy
insertion and reduces the risk of femoral fracture. Distally, it is
available in 9, 10, 11 and 12 mm diameters. The nail has a 6º
medio-lateral angle for easy insertion and a flexible distal tip to
avoid stress generation and re-fracture. It has an 8mm
compression screw and a 6.4mm anti-rotation screw proximal to it.
Distally, it has 4.9mm both static and dynamic locking bolts. The
patient was placed in supine position on a fracture table under
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image intensifier. The affected limb is placed in 10-150 of
adduction for easy insertion of nail. Reduction of unstable fracture
is a persistent challenge. Closed reduction was achieved by
traction and internal rotation primarily, and adduction or abduction
as required. In cases where reduction becomes very difficult, as

seen in unstable fractures, Hohmann levers were used as
joysticks to reduce the fracture. Radiographs were
analysed for adequacy of reduction using Baumgaertner
criteria modified by fogagnolo et al4 and classified as good,
acceptable or poor. (Table 1)

Table 1: Postoperative Evaluation of Reduction. (According to Baumgaertner criteria modified by fogagnolo et al. 4)
I. Alignment
Anteroposterior plane: Normal Cervico-diaphysial angle or slight valgus
Lateral plane: Angulation less than 20º Degrees
II. Displacement of main fragments
More than 80% overlapping in both Planes
Shortening less than 5 mm
RESULTS
GOOD
Meets Both Criteria
ACCEPTABLE
Meets Only One Criteria
POOR
Meets None of the Criteria
Outcome
Excellent

Good

Fair

Poor

Table 2: Clinical outcomes according to Kyle criteria5
Criteria
No or minimum limp
Absence of pain
Full range of motion
Rarely using a cane
Mild limp
Mild occasional pain
Full range of motion
Using a cane
Moderate limp
Moderate pain
Limited range of motion
Using 2 canes or walker
Wheelchair bound
Pain on any position
Non-ambulatory

Active isometric and isotonic quadriceps exercises were started
from day 2. Partial weight bearing ambulation with support of
walker was started from day 2, depending on quality of fracture
reduction. Full weight bearing ambulation was started after
radiological signs of union.
The minimum follow up period was 6 months. Regular follow up
was done at 1.5, 3 and 6 months, for serial clinical and
radiological evaluation.
All patients were clinically assessed by using the Kyle’s criteria5 at
the end of 6 months (Table 2). Radiological assessment for
progression and time of union, fracture alignment and implant
related complications were analysed.
RESULTS
Out of 100 patients, maximum were in age group of 71-80 years
(35 cases), with mean age of 65.38 years. Most of the fractures
occurred due to trivial fall (64 cases). 23 cases had associated
medical illness like hypertension, ischemic heart disease, diabetes
mellitus, bronchial asthma and chronic renal failure. Two cases
had associated injuries, one being colle’s fracture and other
intercondylar fracture humerus. The mean interval between
trauma and surgery was 9.5 days. The delay was due to delay in
arrival to the hospital, medical condition of the patient and
associated injuries. The mean operative time was 43.2 minutes
(35-55 minutes) and mean blood loss was 87 ml (50-150 ml).
Average incision length was 8.58 cm (8-11cm). In 10 cases out of
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the 15 cases which had unstable fracture pattern, use of levers as
joystick was needed to reduce the fracture. The average duration
of hospital stay was 19.6 days (6-30 days). Post-operative
reduction was assessed according to Baumgaertner criteria
modified by fogagnolo et al.4
Good reduction was achieved in 90 cases. Acceptable reduction
was achieved in 10 cases due to severe comminution and
unstable fracture pattern. Five patients had intra-operative
complications which included two cases of iatrogenic lateral wall
fracture and three cases of greater trochanter splintering. Postoperative complications included two cases of Z-effect, for which
anti-rotation screw and the compression screw were changed &
tightened respectively and the fracture united.
Screw back out was seen in two cases, which lead to pain due to
irritation of tensor fascia lata and they went for screw removal.
Varus malunion occurred in three cases. Five cases had mild to
moderate limp while walking and eight cases complained of lateral
thigh pain.
For assessing radiological union, obliteration of fracture lines and
trabecular continuity between the two fragments on
anteroposterior and lateral x-rays in three cortices were seen. The
average time of union was 19.41 weeks (16-30 weeks). Maximum
number of fractures united between 16 to 20 weeks. At follow up
of 6 months, 92% cases had good or excellent result according to
Kyle’s criteria5 and 72% patients returned to their pre injury
functional level.
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Figure 1: Pre and Post-operative Radiograph of Type II Fracture at 6 month follow up

Figure 2: Z-Effect

Figure 3: Iatrogenic Lateral Wall Fracture

Figure 4: Varus Malunion with Screw Back Out
DISCUSSION
Intertrochanteric fractures are common in old age due to
increased osteoporosis and occur even after trivial trauma. They
need to be treated promptly as it has been seen that early surgical
treatment reduces morbidity and mortality by allowing early
mobilisation and reducing the risk of prolonged bed rest.6 For
successful treatment of intertrochanteric fractures various factors
like bone quality, patient age, general health, interval from fracture
to treatment, comorbidities, and fixation stability come into play.7
In this study, we evaluated how intramedullary implant like Short
PFN is better in surgical management of stable and unstable
intertrochanteric fractures by overcoming the failures of
extramedullary implants like dynamic hip screw.8
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In dynamic hip screw (DHS), the fracture site is inadvertently
opened, especially in unstable fractures which may result in
deterioration of pre-existing comorbidities in elderly patients due to
higher blood loss, more soft-tissue damage, and longer
rehabilitation.9 In a study by Kim WY et al up to 28% of cases,
complications like varus angulation, femoral head screw cut out
have been reported and in unstable fractures with osteoporosis
failure rate is more than 50%.10 The common causes due to
which the fixation fails are instability of the fracture, osteoporosis,
lack of anatomic reduction and incorrect placement of the lag
screw in the femoral head.11,12 In other studies where unstable
fractures were treated by DHS, failure rate is as high as 23%.13,14
In view of all these problems, intramedullary fixation for
intertrochanteric fractures seems to be more appealing because
they are inserted by minimally invasive technique which is better
for elderly patients.15 Intramedullary nails have a trochanteric entry
point and are biomechanically stronger than extramedullary
implants. In unstable proximal femoral fractures, control of axial
telescoping and rotational stability are essential.8 It allows surgeon
to minimise soft tissue dissection which helps in reducing surgical
trauma, blood loss, infection and wound complications.16
The initial intramedullary implant, Gamma nail failed to
demonstrate these advantages and showed increased risk of
femoral fractures at tip of nail and re-operation rate as high as
12.2%.17 In our study, we had a lower re-operation rate of 4% with
no case of peri-implant fracture at tip of nail.
A single-screw configuration of gamma nail in proximal femur is
unstable as it doesn’t provide rotational stability. Short proximal
femoral nail uses a 2-screw configuration.18 These intramedullary
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implants are subject to lower bending moments than
extramedullary implants. It is a biomechanically stable construct
that enables early weight bearing. Open reduction is usually not
required in most of the cases as compared to DHS, thereby the
fracture hematoma is not disturbed and even unstable fractures
unite without need of primary or secondary bone grafting.8,19-21 In
our study, even the unstable fractures and fractures with posteromedial communition went on uniting without need of bone grafting
and less cases of varus collapse were noted. Fixation with PFN is
associated with technical and mechanical complications such as
difficult reduction, problems with distal locking, grater trochanter
splintering during nail insertion, lateral protrusion of screws, a Z
effect or a reversed Z effect, pseudo arthrosis, and wound-healing
impairment.16,22-28 These technical or mechanical complications,
seen especially in unstable fracture pattern seems to be related to
the fracture type, operating technique, and time to weight bearing
rather than the implant itself.29 Screw migration as seen in Zeffect and reverse Z-effect is mainly due to unstable fracture
pattern, osteoporosis and impaction at the fracture site.23,29
In our study, the percentage of intra-operative and post-operative
complications like iatrogenic lateral cortex fracture, greater
trochanter splintering, operative time, blood loss during surgery, Z
effect , screw back out, varus malunion, lateral thigh discomfort,
limping while walking, shortening, mortality rate and the ability to
return to pre-injury functional level were lower than those
encountered by other investigators. We didn’t experienced any
case with superficial or deep infection and also no case of guide
wire breakage as seen in other studies, as we used proper aseptic
precautions per-operatively and post-operatively and also shows
technical superiority as we went on doing more and more number
of cases.4,22,24,29-32
A newer system was developed by the AO/ASIF in 2004 as
Proximal Femoral Nail Antirotation (PFNA). The main design
characteristic of the implant is the use of a single blade which
compacts the cancellous bone, providing optimal anchoring and
stability when the implant is inserted into osteoporotic bone.33
CONCLUSION
In our study, Good to excellent results were seen in 92 % of the
elderly patients. It is a closed method thus having shorter
operative time, less blood loss and also preserves fracture
hematoma leading to early healing and early union even in
unstable fractures without need of primary or secondary bone
grafting. A shorter incision is needed to perform the surgery as
compared to DHS, thus leading to less soft tissue trauma, faster
rehabilitation and less infection rates. The implant being
intramedullary has better control of axial telescoping, rotational
stability and being a load-sharing device; provides stable fixation
even in unstable fracture pattern, thus allowing early weight
bearing, just a day after operation in most of the cases. Hence we
conclude that Short PFN provides good fixation for unstable
intertrochanteric fractures leading to high rate of bone union and
minimal soft tissue damage.

REFERENCES
1. Kulkarni G S, Limaye R, Kulkarni M, Kulkarni S.
Intertrochanteric fractures. Indian J Orthop 2006;40:16-23.
2. Koval KJ, Aharonoff GB, Rokito AS, Lyon T, Zuckerman JD.
Patients with femoral neck and intertrochanteric fractures: Are
114 | P a g e

they the same? Clin Orthop.1996;330:166-172.
3. Boyd HB, Griffin LL. Classification and treatment of trochanteric
fractures. Arch Surg 1949; 58:853-866.
4. Fogagnolo F, Kfuri M Jr, Paccola CA. Intramedullary fixation of
pertrochanteric hip fractures with the short AOASIF proximal
femoral nail. Arch Orthop Trauma Surg 2004; 124:31-7.
5. Kyle RF, Gustilo RB, Premer RF. Analysis of six hundred and
twenty-two intertrochanteric hip fractures. J Bone Joint Surg [Am]
1979; 61:216–21.
6. Zuckerman JD, Skovron ML, Koval KJ, Aharonoff G, Frankel
VH (1995). Postoperative complications and mortality associated
with operative delay in older patients who have a fracture of the
hip. J Bone Joint Surg [Am] 77:1551–1556.
7. Lorich DG, Geller DS, Nielson JH. Osteoporotic pertrochanteric
fractures: management and current controversies. Instr Course
Lect 2004;53:441–54.
8. Baumgaertner MR, Curtin SL, Lindskog DM. Intramedullary
versus extramedullary fixation for the treatment of intertrochanteric
hip fractures. Clin Orthop Relat Res 1998;348:87–94.
9. Morris AH, Zuckerman JD, American Academy of Orthopaedic
Surgeons Council of Health Policy and Practice. National
Consensus Conference on Improving the Continuum of Care for
Patients with Hip Fracture. J Bone Joint Surg [Am]2002;84:670–4.
10. Kim WY., Han CH., Park JI. et al. Failure of intertrochanteric
fracture fixation with a dynamic hip screw in relation to preoperative fracture stability and osteoporosis International
Orthopaedics (SICOT) (2001) 25: 360-362.
11. Dean GL, David SG, Jason HN. Osteoporotic pertrochanteric
hip fractures: management and current controversies. J Bone
Joint Surg [Am] 2004;86:398-409.
12. Kaufer H. Mechanics of the treatment of hip injuries. Clin
Orthop 1980;146:53-61.
13. Gundle R, Gargan MF, Simpson HRW (1995) How to minimize
failures of fixation of unstable intertrochanteric fractures. Injury
26:611–614
14. Simpson AHRW, Varty K, Dodd CAF (1989) Sliding hip
screws: modes of failure.Injury 20:227–231
15. Rosenblum SF, Zuckerman JD, Kummer FJ, Tam BS. A
biomechanical evaluation of the Gamma nail. J Bone Joint Surg
[Br] 1992;74:352–7.
16. Radford PJ, Needoff M, Webb JK. A prospective randomised
comparison of the dynamic hip screw and the gamma locking nail.
J Bone Joint Surg [Br] 1993;75:789–93.
17. Parker MJ, Pryor GA (1996) Gamma versus DHS nailing for
extracapsular femoral fractures. Meta-analysis of ten randomized
trials. Int Orthop 20:163–168
18. Suckel A, Munst P, Mocke U. Rotationally stable,
intramedullary osteosynthesis of proximal extra-articular femur
fractures [in German]. Z Orthop Ihre Grenzgeb 2006;144:532–8.
19. Adams CI, Robinson CM, Court-Brown CM, McQueen MM
(2001) Prospective randomized controlled trial of an
intramedullary nail versus dynamic screw and plate
for intertrochanteric fractures of the femur. J Orthop Trauma
15:394–400.
20. Jensen JS, Sonne-Holm S, T∅ndevold E (1980) Unstable
trochanteric fractures. A comparative analysis of four methods of
internal fixation. Acta Orhtop Scand 51:949–962
21. Simmermacher RKJ, Bosch AM, Van der Werken C
(1999) The AO/ASIF-proximal femoral nail (PFN): a new device

Int J Med Res Prof.2017; 3(2); 111-15.

www.ijmrp.com

Kishore Raichandani et al. Treatment of Intertrochanteric Fracture with Short Proximal Femoral Nail
for the treatment of unstable proximal femoral fractures.
Injury 30: 327–332.
22. Gadegone WM, Salphale YS. Proximal femoral nail: an
analysis of 100 cases of proximal femoral fractures with an
average follow up of 1 year. Int Orthop 2007;31:403–8.
23. Strauss EJ, Kummer FJ, Koval KJ, Egol KA. The “Z-effect”
phenomenon defined: a laboratory study. J Orthop Res
2007;25:1568-73.
24. Domingo LJ, Cecilia D, Herrera A, Resines C (2001)
Trochanteric fractures treated with a proximal femoral nail. Int
Orthop 25:298–301
25. Halder SC (1992) The gamma nail for peritrochanteric
fractures. J Bone Joint Surg [Br] 74:340–344
26. Hardy DCR, Descamps PY, Krallis P, Fabeck L, Smets P,
Bertens CL, Delince PE (1998) 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] 80: 618– 630.
27. Leung KS, So WS, Shen WY, Hui PW (1992) Gamma nails
and dynamic hip screws for peritrochanteric fractures. A
randomized prospective study in elderly patients. J Bone Joint
Surg [Br] 74:345–351
28. Valverde JA, Alonso MG, Porro JG, Rueda D, Larrauri PM,
Soler JJ (1998) Use of gamma nail in the treatment of fractures of
the proximal femur. Clin Orthop 350:56–61
29. Tyllianakis M, Panagopoulos A, Papadopoulos A, Papasimos
S, Mousafiris K. Treatment of extracapsular hip fractures with the
proximal femoral nail (PFN): long term results in 45 patients. Acta
Orthop Belg 2004;70:444–54.
30. Holt G, Nunag P, Duncan K, Gregori A. Outcome after short
intramedullary nail fixation of unstable proximal femoral fractures.
Acta Orthop. Belg., 2010; 76: 347-355

115 | P a g e

31. Boldin C, Franz J. S, Florian F, Gerolf, Wolfgang G, et al.
Proximal femoral nail (PFN) - A minimal invasive treatment of
unstable proximal femoral fracture. Acta Orthopaedica 2003
Feb;74(1): 53-8.
32. 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 Randomized
Study Comparing Post-Operative Rehabilitation. J Bone Joint
Surg [Br] 2005 Jan; 87 (1):76-81.
33. Takigami I, Matsumoto K et al. Treatment of Trochanteric
Fractures with the PFNA (Proximal Femoral Nail Antirotation) Nail
System-Report of Early Results. Bulletin of the NYU Hospital for
Joint Diseases 2008; 66 (4):276-9.
[

Source of Support: Nil.
Conflict of Interest: None Declared.
Copyright: © the author(s) and publisher. IJMRP is an official
publication of Ibn Sina Academy of Medieval Medicine &
Sciences, registered in 2001 under Indian Trusts Act, 1882.
This is an open access article distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly
cited.
Cite this article as: Kishore Raichandani, Raunak Surana,
Abhinav Bhardwaj, Sanjay Garhwal, Hemant Jain, Surbhi
Raichandani. Treatment of Stable and Unstable Intertrochanteric
Fracture with Short Proximal Femoral Nail: Our Experience with
100 Patients. Int J Med Res Prof. 2017; 3(2):111-15.
DOI:10.21276/ijmrp.2017.3.2.023

Int J Med Res Prof.2017; 3(2); 111-15.

www.ijmrp.com

