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ABSTRACT

Orthopaedic practitioners encounter the most usual fracture known as Subtrochanteric femoral fracturesoften are associated
with intertrochanteric fractureswithin 5 centimeters distal to the lesser trochanter. It is difficult to treat due to strong
deforming forces at the fracture site, tenuous blood supply, and the immense load-bearing forces exerted through the peri-
trochanteric region. Adequate reduction and stable fixation are paramount when treating these fractures to optimize patient
outcomes. Hence, it is essential to evaluate functional outcome of subtrochanteric fracture treated by proximal femur nail.
We included 30 patients with close subtrochanteric fracture were treated with proximal femur nail. All patients were follow-
up in OPD on 15% day, then every month and progress of union seen in x-ray. Harris — hip score calculated at each visit. Data
collected was subjected to statistical analysis. Majority of cases were males 70% and female were 30% and majority of cases
N=14(46%) were found in the 18-40 years of age range. Mode of injury by road traffic accidents were higher 23(76.67%)
and 17(56.67%) patients had left side injury. Radiological findings according to Seinsheimer Classification majorly patients
fell under type 11 B (27.4%) fractures. Based on Harris Hip score, 4 (13.33%) patient’s outcome was excellent, 22 (72.6%)
patients showed 12 weeks of union, 6 (20%) patients were with other injury and 25 (83%) cases have fracture reduced by
close reduction. 10 (33.33%) patients had normal BMI which lies between 18.5 kg/m2-24.9 kg/m? and 4 (13.33%) patients
had Obesity class Il 35.0 kg/m?-39.9 kg/m? of BMI. 9 cases had Union time 12 weeks and no case have 14 weeks of union
time in which BMI was between 25.0 kg/m? - 29.9 kg/m?. 7 cases had Union time 12 weeks and 3 cases have 14 weeks of
union time, in which BMI was between 18.5 kg/m? — 24.9 kg/m2.The correlation between BMI status and Union Time was
found to be statistically significant (P<0.05), on applying Chi- square test.Fractures were reduced by Close reduction among
25/30 (83%) patients. The proximal femoral nail is an excellent implant for femoral subtrochanteric fracturesparticularly in
the elders.
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INTRODUCTION
Subtrochanteric fractures are femoral fractures that

rehabilitation of the patient®. A better understanding of
fracture biomechanics and development of new

occur below lesser trochanter to 5 cm distally in the
shaft of femurl. These fractures account for 10% to
34% of all hip fractures?. These fractures have a
bimodal age distribution and are seen in two main
population groups, older osteopenic patients following
low energy falls and younger patients with high
energy trauma?. Due to the insertion of muscles in this
region, it is put through many distorting forces like
flexion by the iliopsoas, abduction by the gluteus
medius, and external rotation by the external rotators
of the proximal femur fragment 3.

The main goals of surgical treatment of
subtrochanteric fractures are anatomic reduction,
stable fixation and early mobilization and

©2025Int. J. LifeSci.Biotechnol.Pharma.Res.

implants and surgical techniques have led to better
treatment and better outcome®. Historically for
proximal femur fractures various modalities like
Jewett nails, side plates, angle blade plate, dynamic
condylar screw and dynamic hip screw have been
useds. Despite improved implants and better
understanding of these fractures delayed union,
malunion, infection and implant failure occur with
disturbing frequency because of high stress in this
region’.

In1996 the AO/ASIF developed the proximal femoral
nail (PFN) as an intramedullary device for the

treatment of unstable intertrochanteric  and
subtrochanteric femoral fractures in order to
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overcome the deficiencies of the extramedullary
fixation of these fractures. This nail has the following
advantages compared to extramedullary implant such
as decreasing the moment arm, can be inserted by
closed technique, which retains the fracture hematoma
an important consideration in fracture healing,
decreases blood loss, infection, minimizes the soft
tissue dissection and wound complications.® Hence
proximal femur nail has proved as an excellent
implant for treatment of subtrochanteric fracture and
considered as standard care of treatment for
subtrochanteric fracture femur.

METHODOLOGY

Present study was a prospective, observational,
hospital based study conducted at theDepartment of
Orthopedics, Santokba Durlabhji Hospital, a tertiary
care centre, Jaipur. 30 patients who came in
Emergency and OPD of SDM Hospital between
August 2022 to May 2023 with subtrochanteric
fracture femur, close fracture and age above 18 years
were included in this study. But, patients with
pathological fracture, open fracture, fracture in
patients below 18 years of age and old fractures were
excluded from the study.

OPERATIVE TCHNIQUES
After administering prophylactic antibiotic, in supine
position patient’s limb was held in slight adduction
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and longitudinal traction for reduction of fracture. An
incision was made upto 3-4 cm proximal to tip of the
greater trochanter on the proximal extension of the
anatomical femoral bow. The skin incision was
aligned with the curved axis of the femoral canal and
the fascia was opened and the gluteus muscle was
split along its fibers. The entry was made just medial
to tip of greater trochanter. A guide wire inserted and
advanced in shaft of femur while maintaining
reduction. Reaming was done with increasing size of
reamer. Nail size measured. Appropriate size nail was
advanced while maintaining reduction. The guide pin
was inserted through zig for 8 mm screw and
positioned in lower half of neck in AP view in C-arm
and central in lateral view. Then second guide pin was
inserted for 6.5 mm screw and checked under C-arm.
Second guide pin was centre positioned both in AP
and lateral view. Appropriate size screws were
inserted and distal interlocking was done by free hand
technique. Final reduction and implant position was
checked under C-arm. Wound was closed in layers.
Post-treatment follow-up were performedand patients
were discharged from the hospital when independent
walking was possible with walking aids and advise for
follow up after 15 days for suture removalin OPD,
then every month and progress of union seen in x-ray.
Harris — hip score calculated at each visit.Data
collected was subjected to statistical analysis.

Among the 30 participants, majority 21(70%) were males and 9(30%) were females. Majority of patients
14(46.67%) were between 18 to 40 years and equal number of 8 (26.67%) patients were between 40-60 and 60-

80 age groups.
Table 1: Gender Distribution of study participants
Gender No. of patients %
Female 09 30.0
Male 21 70.0
Total 30 100.0
Table 2: Age Distribution of study participants
Age (Yrs) No. of patients %
18-40 14 46.67
40-60 08 26.67
60-80 08 26.67
Total 30 100.0

The mode of injury in patients with road traffic accidents were higher 23(76.67%) and 7(23.33%) patients had
sustained fall (slipped at home). The subtrochanteric femur fracture based on the radiological findings was
classified according to Seinsheimer classification. Based on this classification majority of 8 (26.67%) patients
fell under type 11 B fractures followed by type Il B 5 (16.67%), 1V 4 (13.33%), V 4 (13.33%) and only 3 (10%)
patients had type Il A, 11 C, 111 A type of fractures each.

Table 3: Mode of injury among study participants

Mode of Injury No. of patients %
Fall (Slip at home) 07 23.33
RTA 23 76.67
Total 30 100.0
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Table 4: Distribution based on the duration for fracture union
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Time for Union Frequency Percentage %
12 Weeks 22 73.33
14 Weeks 06 20
Delayed Union 1 3.33
Non-union 1 3.33
Total 30 100.0

Figure 1: Distribution of the study subjects
based on type of fracture according to
Seinsheimer Classification
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Based on Harris Hip score, we obtained that 4 (13.33%) patients’ outcome was excellent, 20 (66.67%) patients
were good, 4 (13.33%) patients had fair outcome and 2 (6.67%) had poor outcome. In this study, 22 (73.33%)
patients showed 12 weeks of union, 6 (20%) patients had 14 weeks of union and only 2 (3.33%) patients had
delayed / non-union. 10 (33.33%) patients had normal BMI which lies between 18.5 kg/m2-24.9 kg/m?. 30%
(9/30 patients) had 25.0 kg/m? -29.9 kg/m? of BMI (pre-obesity). 23.33% (7/30 patients) had BMI in between
30.0 kg/m? -34.9 kg/m? (Obesity class 1) and only 13.33% (4/30 patients) had 35.0 kg/m?-39.9 kg/m? of BMI

(Obesity class I1).

Figure 2: Functional outcome based on

Harris HIP Score
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Table 5: BMI wise distribution of recruited patients
BMI (kg/m?) Patients (n) Percentages % Nutritional Status
<185 0 0 Underweight
18.5-24.9 10 33.33 Normal
25.0-29.9 09 30.0 Pre-obesity
30.0-34.9 07 23.33 Obesity Class |
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Out of total 30 cases, 6 (20%) patients showed to be having other injury. When correlation between BMI and
Union time was considered, 7 patients had Union time 12 weeks and 3 patients have 14 weeks of union time, in
which BMI was between 18.5 kg/m? — 24.9 kg/m?. 9 patients had Union time 12 weeks and no case have 14
weeks of union time in which BMI was between 25.0 kg/m? - 29.9 kg/m?. 4 patients had Union time 12 weeks,
and 3 patients had 14 weeks of union time in which BMI was between 30.0 kg/m?-34.9 kg/m? of BMI. Only 2
patients had Union time 12 weeks and 2 patients had delayed union time in which BMI lies between 35.0 kg/m?
-39.9 kg/m2.The correlation between BMI status and Union Time was found to be statistically significant

(P<0.05), on applying Chi- square test.

Table 6: Correlation between BMI and Union Time

Union Time (Weeks) in patients
BMI status 12 weeks 14 weeks Delayed / Non-union Total
18.5-24.9 7 3 0 10
25.0-29.9 9 0 0 9
30.0-34.9 4 3 0 7
35.0-39.9 2 0 2 4
Total 22 6 2 30
Chi-square=19.364 with 6 degrees of freedom; P =0.004 (Significant)

Fractures were reduced by Close reductionamong 25/30 (83%) patients and among 5/30 (16%) patients showed

reduced fractures by Open reduction.

Figure 3: Closed & Open Reduction
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DISCUSSION

Proximal femur fracture is a common type of fracture
that is regularly reported in the department of
orthopedics. ° The subtrochanteric region, which is
located 5 cm below the lesser trochanter and is one of
the most significant areas in the proximal part of the
femur, normally encounters a high amount of stress
and, if not treated effectively, results in a negative
outcome. Previous research has revealed that the total
incidence of this type of fracture is 15 - 20/100,000
people, with females over the age of 50 being the
most usually affected. 1 ™ Diabetes, low bone mineral
density, and individuals who had been taking
bisphosphonates for osteoporosis for more than 5
years are also risk factors for subtrochanteric
fractures. 1213
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Fracture reduced by Open

reduction

High-energy trauma is the most common mode of
injury in subtrochanteric femur fractures, and due to
their complicated stress structure, these fractures
commonly occurs in the area of least resistance in the
proximal femur. 4 Furthermore, the unstable fractures
that occur in this region represent a substantial
challenge to the operating surgeon since repairing
these fractures becomes technically challenging, and
poor technique may lead to primary fixation failure.
According to earlier studies, the optimum treatment
for these fractures is to repair the fractures with
dynamic hip screws (DHS), but failure rates of up to
20% have been reported. ' % The most prevalent
causes of fixation failure were found to be fracture
instability, osteoporosis, a lack of anatomic reduction,
implant failure, and inserting the lag screw in a wrong
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position in the femoral head. Y7 Intramedullary fixation
is the most popular choice among orthopedicians due
to its benefits such as minimal soft tissue injury and
wound problems. Among the various procedures in
intramedullary fixation, introducing a proximal
femoral nail is a newer technique in which the nail tip
is specially shaped to reduce stress and further prevent
low energy fracture at the tip of the implant, as well as
reduce the lever arm distance during reactionary
forces generated in hip joint movements. 8 With these
benefits in mind, the current study was conducted to
evaluate the operational outcome of patients treated
with proximal femoral nails for fractures in the
subtrochanteric region of the femur.

In this study, the age of the patients operated for
subtrochanteric fractures in the current study were
found in the majority of cases N=14 (14/30; 46.67%)
in the 18-40 years of age range, which is almost
identical to the study done by Sandeep Sharma et al,
where he quoted the mean age as 53 years, few other
studies done by C.Bouldinetal, I.C.Schipper, et al, and
T.Pavelka et al had mentioned the mean age as more
than 70 vyears. In our study males outnumber
females.'-2! 22 The most prevalent method of injury in
our study was road traffic accidents, followed by
accidental falls, same observation was reported by all
previous studies these two as the most common
modes of injury, with modest differences in the
percentage. 2% 2L 22 This indicates that, unlike other
peritrochanteric femur fractures, these fractures are
primarily caused by high-velocity injuries rather than
osteoporosis.

The Seinsheimer classification was used in the current
investigation to classify subtrochanteric fractures, and
type 1l B was shown to be the most common form.
Similar findings were observed in a study done by
Sharma et al. 2® The imaging of those fractures
revealed anterior flexion of the head-neck fragment
with a distinct lesser trochanter beneath. The anterior
flexion of the proximal fragment continued even after
traction was applied. In these fractures, an underlying
lesser trochanter fragment (typically big) effects an
anterior displacement of the proximal fragment; with
the lesser trochanter fragment itself pulled by the
iliopsoas. A lateral incision was recommended, and
the fracture was reduced by a close method,
Steinmann, with a bone clamp or a bone lever. Other
research found comparable cases, and the reduction
strategies utilised were likewise similar. 2 % The
anterior cortex was pushed downward using a
Steinmann pin or periosteum elevator, while the thigh
was lifted with a hammer.

In this study, only 6 (20%) cases were with other
injury and 24 (80%) cases were without other injury.
Most of the cases in the current study had a complete
union of the fracture in 12 weeks, and few cases have
a union time of about 14 weeks. Only 2 cases showed
delayed or non-union. In line with our results, Vivek
Pradhan et al's?® study also reported that the mean
time for the complete union was 13.88 weeks, and
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most other studies likewise ranged between 13.5 and
145 weeks. 2 In our investigation, no major
postoperative complications such as malunion or
nonunion were recorded; only superficial wound
infection was seen in 1 case, whereas Sandeep et al
found non-union in 3.5% of patients and D.M.Rahme
et al?” found it in 12% and 13% of patients,
respectively. 2" 28

Most hip function evaluation scoring systems, as they
are applied to the Western population, do not cover
the Indian situation, where squatting and cross-legged
sitting are required to carry out our daily duties. We
added squatting and cross-legged sitting to the Harris
hip score and awarded a fair or higher grade only if
they could squat and sit cross-legged. And in the
current series, we have the majority of patients
achieving this basic need.

The Harris hip score 2° was used to measure the
patient’s functional status, which revealed that
13.33% were excellent, 66.67% were good, 13.33%
were fair and 6.67% were poor. Zhou et al. 3 obtained
96.05% excellent-to-good results and 3.95% fair-to-
poor results. Our findings are comparable to those of
other series.

In our study, most of the patients (n=10) have normal
BMI which lies between 18.5 kg/m?— 24.9 kg/m?. 9
patients lie in the 25.0 kg/m?-29.9 kg/m? of BMI
(pre-obesity).7 patients lie in between 30.0 kg/m? -
34.9 kg/m?of BMI (Obesity class 1) and only 4
patients lie in between 35.0 kg/m? -39.9 kg/m? of
BMI (Obesity class I1).

Numerous studies have found that being underweight
is linked to reduced hone density and an increased risk
of falling. 3* A BMI of less than 20 kg/m? is related to
a considerably increased relative risk of proximal
femur fractures. 32 3 Overweight patients with
proximal femur fractures are expected to have worse
postoperative results; nevertheless, scientific evidence
is still equivocal. While patients with a BMI of 26 and
above appear to have a greater one-year survival rate
following hip fracture, ** the detrimental effects of
increasing body weight are documented in terms of
postoperative complications and length of stay in the
early postoperative period. *

Some studies *¢ 37 contradict these findings, finding no
difference in hospitalisation or surgical complications
in patients with a high BMI. Furthermore, certain
studies show that an overweight body constitution
(BMI 25-29.9 kg/m2) protects against postoperative
problems after elective or trauma-related hip surgery
when compared to underweight patients. %

Problems such as non-union, implant failure were
observed in two cases, which is consistent with most
other series. One patient has developed a superficial
infection that responded to antibiotics.

According to the traditional view, the medial and
posteromedial fracture fragments are the most critical
factors in defining the severity of peritrochanteric hip
fractures. Other publications, however, have
recognised the relevance of the lateral trochanteric
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wall in supporting peritrochanteric fractures.3**! The
lateral wall, first described by Gotfried, is the
proximal prolongation of the femoral shaft. 3° The
lateral wall is a brittle bone component in an unstable
three or four-part peritrochanteric fracture. An
unbroken lateral wall is crucial in the stability and
repair of unstable peritrochanteric fractures, even
more so than implant placement such as TAD (tip
apex distance). 42

Christian Boldin et al. found three occurrences of Z
effect and two cases of the reverse Z effect in their
research of 55 patients with proximal femoral
fractures with PFN. 2 patients had screw cut-outs that
had nothing to do with the fracture pattern, and 10%
had open reductions. “® In our study, there were no
case with Z effect and reverse Z-effect, and 25 (83%)
cases have fractures reduced by close reduction and 5
(16%) fractures reduced by open reduction.

With the above results, we came an opinion that the
proximal femoral nail is an implant with many
advantages over traditional implants.

CONCLUSION

In conclusion, the proximal femoral nail is an
excellent implant for femoral subtrochanteric
fractures. The benefits include reduced exposure
(closed approach), improved stability, and earlier
mobilisation. In majority of the cases, the fractures
fused, and the postoperative functional prognosis was
acceptable. Because it allows for early and stable
mobilisation, proximal femoral nails may be a
preferred implant of choice in treating subtrochanteric

fractures, particularly in the elderly. A larger
investigation could be beneficial.

REFERENCES

1. Bedi A, Toan Le T. Subtrochanteric femur

fractures. Orthop Clin North Am. 2004;35 (4):473-83.

2. Lavelle DG. Canale ST, James H, Philadelphia:
Mosby; 2008. Fractures and dislocations of the hip;
Campbell’s Operative Orthopaedics; pp. 3237-308.
11th ed.

3. Joglekar SB, Lindvall EM, Martirosian A.
Contemporary management  of  subtrochanteric
fractures. Orthop Clin North Am 2015; 46(1):21-35

4.  Chapman MW. Chapman’s Orthopaedic surgery, Vol-
1, 39d. Philadelphia; Lippincott Williams And
Wilkins:2001. p. 653.

5. Berman, AT, Metzger PC, Bosacco SJ, et al. Treatment
of the subtrochanteric fracture with the compression
hip nail: A review of 138 consecutive cases. Abstract.
Orthop Trans 1979;3:225-256.

6. Rockwood CR, Green DP, Bucholz RW, Heckman JD.
Rockwood and Green’s Fractures in Adults, Vol-2, 4"
ed. Philadelphia: Lippincott-Raven Publishers; 1996.
p.1741- 44.

7. Browner BD, Levine AM, Jupiter JB, Trafton PG.
Skeletal trauma, Basic science, Management, and
Reconstruction.3"ed. Philadelphia: Saunders;2003.

8.  Simmermacher RK, Bosch AM, Van der Werken C.
The AO ASIF-proximal femoral nail (PFN): a new
device for the treatment of unstable proximal femoral
fractures. Injury 1999;30:327-32.

©2025Int. J. LifeSci.Biotechnol.Pharma.Res.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Online ISSN: 2250-3137
Print ISSN: 2977-0122

Dell R M., Adams A L., Greene D F., Funahashi T T.,
Silverman S L., Eisemon E O. Incidence of atypical
nontraumaticdiaphyseal fractures of the femur. J Bone
Miner Res20122712254450

Nieves J W., BilezikianJ P., Lane J M.,Einhorn T A.,
Wang Y., Steinbuch M. Fragility fractures of the hip
and femur: incidence and patient characteristics.
Osteoporosint2010213399408

Streubel P N., Wong A H., Ricci W M., Gardner M J.
Is There a Standard Trochanteric Entry Site for
Nailing of Subtrochanteric Femur Fractures? J Orthop
Trauma20112542027

Drake A C Ng M T. Clarke B L. Trends in
subtrochanteric, diaphyseal, and distal femur
fractures. Osteoporos Int198423617216

Abrahamsen B., Eiken P., EastellR.Subtrochanteric
and Diaphyseal Femur Fractures in Patients Treated
With Alendronate: A Register-Based National Cohort
Study. J Bone Miner Res200924610951102

Carter DR., Hayes WC. The compressive behavior of
bone as a two-phase porous structure. J Bone Joint
Surg197759795462

Baumgaertner M R., Curtin S L., Lindskog D M.,
Keggi J M. The value of the tip-apex distance in
predicting failure of fixation of peritrochanteric
fractures of the hip. J Bone Joint Surg1995777105864
Sierra R J., CabanelaM E. Conversion of Failed Hip
Hemiarthroplasties After Femoral Neck Fractures.
ClinOrthopRelat Res 200239912939

Simpson A HR W., Varty K., Dodd C S F. Sliding
hip screws: modes of failurelnj198920422731

Halder S C. The Gamma nail for peritrochanteric
fractures J Bone Joint Surg199274-B33404

Sharma S., Swamy A., Salgia A., Mohapatra A.
Management of Subtrochanteric Fracture Femur With
Proximal Femoral Nail(PFN) J Pharm Biomed
Sci2014040323540

Bouldin C., Seibert F J.,FankhauserF. The proximal
femoral nail (PFN)- a minimal invasive treatment of
unstable proximal femoral fractures”ActaOrthop
Scand2003741538

Schipper | B., Steyerberg E W.,Castelein R M.,van
der Heijden F. H. W. M. Treatment of unstable
trochanteric fractures J Bone Joint Surg200486-
B18694

Pavelka T, Kortus J, Linhart M. Osteosyntehsis of
proximal femoral fractures using short proximal
femoral nails. Acta Chir Orhtop Traumatol Cech
2003;70(1):31-8.

Sharma G, Yadav S, Lakhotia D, Singh R,
Gamanagatti S, et al. Pertrochanteric fractures
(AO/OTA 31-Al and A2) not amenable to closed
reduction:  causes  of irreducibility.  Injury.
2014,;45:1950-7.

Chun YS, Oh H, Cho YJ, Rhyu KH. Technique and
early results of percutaneous reduction of sagittally
unstable intertrochateric fractures. ClinOrthop Surg.
2011;3:217-24.

Ikuta Y, Nagata Y, Iwasaki Y. Preoperative
radiographic features of trochanteric fractures
irreducible by closed reduction. Injury. 2019;50:2014—
21.

Pradhan V. Jain S. Agarwal S. Comparative
prospective study of proximal femoral nail and
locking compression plate in subtrochanteric fractures
of femur Nail J Clin Orthop20182418894

928


https://scholar.google.com/scholar_lookup?journal=Orthop+Clin+North+Am.&title=Subtrochanteric+femur+fractures&author=A+Bedi&author=T+Toan+Le&volume=35&issue=4&publication_year=2004&pages=473-83&pmid=15363922&
https://scholar.google.com/scholar_lookup?journal=Orthop+Clin+North+Am.&title=Subtrochanteric+femur+fractures&author=A+Bedi&author=T+Toan+Le&volume=35&issue=4&publication_year=2004&pages=473-83&pmid=15363922&
https://scholar.google.com/scholar_lookup?journal=Orthop+Clin+North+Am.&title=Subtrochanteric+femur+fractures&author=A+Bedi&author=T+Toan+Le&volume=35&issue=4&publication_year=2004&pages=473-83&pmid=15363922&
https://scholar.google.com/scholar_lookup?journal=Orthop+Clin+North+Am.&title=Subtrochanteric+femur+fractures&author=A+Bedi&author=T+Toan+Le&volume=35&issue=4&publication_year=2004&pages=473-83&pmid=15363922&
https://scholar.google.com/scholar_lookup?journal=Orthop+Clin+North+Am.&title=Subtrochanteric+femur+fractures&author=A+Bedi&author=T+Toan+Le&volume=35&issue=4&publication_year=2004&pages=473-83&pmid=15363922&

International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 14, No. 4, April 2025

DOI: 10.69605/ijlbpr_14.4.2025.157

27.

28.

29.

30.

31.

32.

33.

34.

35.

Rahme D M., Harris | A. Intramedullary Nailing
versus Fixed Angle Blade Plating for Subtrochanteric
Femoral Fractures: A Prospective Randomised
Controlled Trial JfOrthop Surg200715327881
Gadegone W M., Salphale Y S. Proximal femoral nail
— an analysis of 100 cases of proximal femoral
fractures with an average follow wup of
1 yearIntOrthop20073134038

Harris WH. Traumatic arthritis of the hip after
dislocation and acetabular fractures: treatment by
mold arthroplasty. An end result study using a new
method of result evaluation. J Bone Joint Surg Am
1969;51(4):737-55.

Zhou ZB, Chen S, Gao YS, Sun YQ, Zhang CQ, Jiang
Y. Subtrochanteric femur fracture treated by
intramedullary ~ fixation.  Chin J  Traumatol
2015;18:336-41. *

Hanna J.S. Sarcopenia and critical illness. J. Parenter.
Enter. Nutr. 2015;39:273-281.

Kanis J., Johnell O., Gullberg B., Allander E., Elffors
L., Ranstam J., Dequeker J., Dilsen G., Gennari C.,
Vaz A.L., et al. Risk factors for hip fracture in men
from southern Europe: The medos study.
Mediterranean  osteoporosis  study. Osteoporos.
Int. 1999;9:45-54.

Court-Brown C.M., Duckworth A.D., Ralston S.,
McQueen M.M. The relationship between obesity and
fractures. Injury. 2019;50:1423-1428.

Flodin L., Laurin A., Lokk J., Cederholm T.,
Hedstrom M. Increased 1-year survival and discharge
to independent living in overweight hip fracture
patients: A prospective  study of 843
patients. ActaOrthop. 2016;87:146-151.

Scully W., Piuzzi N.S., Sodhi N., Sultan AA,
George J., Khlopas A., Muschler G.F., Higuera C.A.,,
Mont M.A. The effect of body mass index on 30-day
complications after total hip arthroplasty. Hip Int. J.
Clin. Exp. Res. Hip Pathol. Ther. 2020;30:125-134.

©2025Int. J. LifeSci.Biotechnol.Pharma.Res.

36.

37.

38.

39.

40.

41.

42.

43.

Online ISSN: 2250-3137
Print ISSN: 2977-0122

Basques B.A., Bohl D.D., Golinvaux N.S., Leslie
M.P., Baumgaertner M.R., Grauer J.N. Postoperative
length of stay and 30-day readmission after geriatric
hip fracture: An analysis of 8434 patients. J. Orthop.
Trauma. 2015;29:¢115-e120.

Batsis J.A., Huddleston J.M., Melton L.J., 3rd,
Huddleston P.M., Larson D.R., Gullerud R.E.,
McMahon M.M. Body mass index (bmi) and risk of
noncardiac postoperative medical complications in
elderly hip fracture patients: A population-based
study. J. Hosp. Med. 2009;4:E1-E9.

Shaparin N., Widyn J., Nair S., Kho I, Geller D.,
Delphin E. Does the obesity paradox apply to early
postoperative complications after hip surgery? A
retrospective chart review. J. Clin.
Anesth. 2016;32:84-91.

De Lee JC, Clanton To, Rockwood CA Jr. Closed
treatment of Subtrochanteric fracture of the femur in a
modified cast-brace. J Bone Joint Surg Am
1981;63:773-9.

Gotfried Y. The lateral trochanteric wall: a key
element in the reconstruction of unstable
pertrochanteric hip fractures. ClinOrthopRelat Res
2004;(425):82-6.

Palm H, Jacobsen S, Sonne-Holm S, Gebuhr P; Hip
Fracture Study Group. Integrity of the lateral femoral
wall in intertrochanteric hip fractures: an important
predictor of a reoperation. J Bone Joint Surg Am
2007;89(3):470-5.

IM GI, SHIN YW,SONGYJ. Potentially unstable
Intertrochanteric ~ fractures. J Orthop Trauma
2005;19(1):5-9.

Christian Boldin. The proximal femoral nail-a
minimal invasive treatment of unstable proximal
femoral fractures ActaOrthop Scand. 2003;74(1):53-
58.

929


https://jodt.org/article.asp?issn=2665-9352;year=2022;volume=5;issue=2;spage=74;epage=77;aulast=Patel;type=3#ft6

