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Treatment of intertrochan
teric femur fracture with
closed external fixation in high-risk geriatric
patients: can it be the most reliable method that
reduces mortality to minimum compared to
proximal femoral nail and hemiarthroplasty?
Akar Bedrettin, MDa,∗ , Fatih Sahin, MDb, Mucahid Osman Yucel, MDa

Abstract
The optimal surgical treatment of intertrochanteric femur fractures (ITF) to minimize the increased mortality in geriatric patients with
high anesthetic risk was investigated by comparing closed external fixation (EF), a minimal invasive and biological osteosynthesis
technique, proximal femoral nail (PFN) and hemiarthroplasty (HA) methods.
Three different surgical methods were performed to 167 patients who were admitted to our clinic for ITF between 2014 and 2020

and considered at high risk (American Society of Anesthesiologists III – American Society of Anesthesiologists IV) by the
Anesthesiology and Reanimation Department. Patients with multi-trauma, osteoarthritis, those with malignancies and developmental
hip dysplasia were excluded from the study. Group I included patients who underwent closed reduction - external fixation (n=46),
Group II included patients who underwent partial arthroplasty (n=77), and Group III included those who received PFN (n=44). All
fractures were classified according to the Modified Evans (Kyle) method and divided into 2 categories as type 1-2 (stable) and type 3-
4 (unstable).
The mean operation duration was 23 minutes and follow-up time was 14months in Group 1, in which there was no in-hospital

mortality. Five patients died due to non-operative reasons within 1year. The mean operation duration and follow-up time in Group 2
were 40 minutes and 12months, respectively. Six patients (7.8%) died during the operation or hospitalization, while 17 patients died
due to comorbidities within 1year. In Group 3, the mean operation duration and follow-up time were 40 minutes and 13months,
respectively. One patient died during the operation and 1 patient (n=2, 4.5%), within 24hours in the postoperative intensive care unit.
Seven patients died due to comorbidities within 1year. Statistical analysis revealed that themean duration of operation, postoperative
hospital stay, overall mortality and blood product transfusion amount were significantly lower in the EF group compared to other
treatment methods.
Closed EF is the most reliable surgical method that can minimize mortality in geriatric patients compared to other surgical options,

due to the short duration of the operation, no evacuation of the fracture hematoma, early mobilization, lack of blood transfusion
requirement, and early union.

Abbreviations: DHS = dynamic hip screw, EF = external fixation, HA = hemiarthroplasty, ITF = intertrochanteric femur fracture,
PFN = proximal femoral nail.
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1. Introduction
Intertrochanteric femur fracture (ITF) occurs with low-energy
trauma because of decreased bone quality and deterioration of
histological structure on the basis of osteoporosis.[1–3] Factors
such as the presence of systemic diseases in advanced ages,
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decreased protective reflexes and muscle strength during falls are
effective in the formation of fractures. Conservative treatment in
ITF, which constitutes 8% to 10% of fractures over 65years of
age, is not preferred due to 60% mortality rate and cardiopul-
monary complications that develop due to immobilization.[3–7]
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Figure 1. Postoperative X-ray images; (A): External Fixation, (B): PFN, (C):
Hemiarthroplasty.
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One-year mortality rate following the surgery is between 18% to
30%.[1,5,8,9] While the union potential is high in ITF, 1200 to
1500mL of bleeding can be observed.[10–13]

The aim in surgery is to provide stable fixation and early
mobilization by reducing the fracture anatomically. Because open
reduction and internal osteosynthesis may cause increased risk of
bleeding, implant failure based on osteoporosis, malunion,
nonunion and tissue trauma, minimally invasive surgeries should
be preferred in these fractures. External fixation (EF), a minimally
invasive surgery with a short operation time, closed technique
and provision of rigid fixation, may be preferred in ITF. The first
EF in ITF was used by Scott in 1949, and the technique continued
to be developed by researchers such as De Bastian in 1984, and
Mitkovic and Girgin in 1988.[2,3,9,10,14–16]

Proximal femoral nail (PFN), another minimally invasive
surgery, is also used in the treatment of ITF. It allows early
mobilization and weight bearing.[3,10,17,18] Despite its minimally
invasive nature, it includes risks that can be deemed unfavorable
for geriatric patients, such as being performed with the open
technique from the proximal femur, raemerization of the
medulla, the need for frequent blood transfusion and relatively
longer operation times.[16,17,19,20]

Another method used in ITF treatment is hemiarthroplasty
(HA). Although HA is not the ideal treatment option, it allows
early mobilization by placing weight, as calcar supported cement
endoprostheses are used. It is usually not preferred in geriatric
patients due to factors such as open technique, damage to tissues,
blasting of the femur, higher blood transfusion need due to
peroperative and postoperative bleeding, long operation time,
increased mortality, and dislocation of the prosthesis.[14,21,22]
2. Methods

This study was conducted with the approval of the local ethics
committee of Sakarya University Faculty of Medicine (E.20134-
176). In this retrospective study, 167 high-risk American Society
of Anesthesiologists 3-4 (American Society of Anesthesiologists
3-4) patients over the age of 65years who were admitted to our
clinic due to ITF underwent 3 different surgical procedures
between February 2014 and October 2020. Patients with multi-
trauma, osteoarthritis, those with malignancies and develop-
mental hip dysplasia were excluded from the study. Modified
Evans (Kyle) classification was used for fractures. Group I
included patients who underwent closed reduction - external
fixation (n=46), Group II included patients who underwent
partial arthroplasty (n=77), and Group III included those who
received PFN (n=44) (Consort diagram, Supplemental Digital
Content, http://links.lww.com/MD/G585).
The mean operation duration and follow-up times in Groups 1

(EF), 2 (HA), and 3 (PFN) were 23 minutes and 14months, 40
minutes and 13months, and 33 minutes and 13months,
respectively. In Groups 1, 2, and 3, the number of patients with
stable and unstable fractures were 30 and 16, 54, and 23, and 28
and 16, respectively. No patients were operated under emergency
conditions. The comorbidities of the patients included ischemic
heart disease, hypertension, Diabetes Mellitus, renal failure, and
Chronic Obstructive Pulmonary Disease.
The patients were operated under peripheral block, short-term

spinal anesthesia or mild sedation after evaluation by the
Anesthesiology and Reanimation Department. Dyna EXTOR II
(BK Meditech -Korea) fixators, which allow to send multidirec-
tional angular nails on the traction table, were used in Group I
2

patients. During the operation, 3 to 4 self-threaded 6mm shanz
nails were placed in the femoral neck and 3 were placed distally.
Care was taken to leave the longitudinal nails 1cm away from the
cartilaginous surface. Group II patients received bipolar partial
prosthesis with bone cement replacement (Biomet, Tıpsan,
HipKnee brands), and Group III patients received PFN (Tipmed,
Tıpsan and Prosim brands) by replacing the fracture (Fig. 1). The
patients were given erythrocyte transfusion based on their
hemogram values, antibiotic prophylaxis with first generation
cephalosporins and deep vein thrombosis prophylaxis. Theywere
mobilized by partial or full-weight bearing starting on the first
postoperative day.

2.1. Statistical analysis

Statistical analyses were performed using the Number Cruncher
Statistical System 2007 Statistical Software (Utah, USA) package
program. The distribution of variables was examined with the
Shapiro - Wilk normality test as well as descriptive statistical
methods (mean, standard deviation). One-way analysis of
variance was used for comparisons between normally distributed
groups, Tukey multiple comparison test was used for subgroup
comparisons, and Chi-Squared test was preferred for compar-
isons of qualitative data. The results were evaluated at a
significance level of P < .05.
3. Results

Group EF: Nail root infection was seen in 18 patients. All
infections were superficial and responded well to antibiotherapy.
In 3 patients, varus deformity varying between 10 and 25 degrees
developed due to nail loosening, which resulted in a shortening of
1.5 to 2.5cm.No in-hospital mortality was observed. None of the
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Table 1

Evaluation of demographic and operative data.

EF Group (n=46) HA Group (n=77) PFN Group (n:44) P

Age 77,11±7,49 79, 78±8, 33 76, 86±6, 54 066
Gender
Male 21 (45, 65%) 32 (41, 56%) 15 (34, 09%) 525
Female 25 (54, 35%) 45 (58, 44%) 29 (65, 91%)

Laterality
Right 25 (54, 35%) 32 (41, 56%) 26 (59, 09%) 136
Left 21 (45, 65%) 45 (58, 44%) 18 (40, 91%)

Modified evans classification
Types 3-4 Unstable 16 (34, 78%) 23 (29, 87%) 16 (36, 36%) 729
Types 1-2 Stable 30 (65, 22%) 54 (70, 13%) 28 (63, 64%)

Duration of operation 23, 26±4, 97 40, 84±8, 71 33, 07±7,01 0001
Reunion (Wks) 12, 59±2, 27 - 15,55±2,39 0001
Post-operative duration of hospitalization (Days) 3, 83±1, 22 5, 04±1, 51 4,89±1,59 0001
Mean follow up time (Mo) 14,52±3,72 12,93±5,93 12,46±4,44 117
Anesthesia risk
ASA3 24 (52, 17%) 36 (46, 75%) 23 (52, 27%) 780
ASA4 22 (47, 83%) 41 (53, 25%) 21 (47, 73%)

In hospital mortality 0 (0, 00%) 6 (7, 79%) 2 (4, 55%) 146
One year mortality 5 (10, 87%) 17 (23, 94%) 7 (16, 67%) 193
Overall mortality 5 (10, 87%) 23 (29, 87%) 9 (20, 45%) 047
Blood transfusion 0 (0, 00%) 75 (97, 40%) 9 (20, 45%) 0001
Blood transfusion (Units) - 1, 81±0, 51 1, 33±0,5 009
Pin root infection 18 (39, 13%) 4 (5, 19%) 2 (4, 55%) 0001

EF = external fixation, HA = Hemiarthroplasty, PFN = proximal femoral nail, ASA = American Society of Anesthesiologists, EF = external fixation, HA = Hemiarthroplasty, PFN = proximal femoral nail.
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patients required blood transfusion. Five patients died within
1year due to comorbidities. Fixators were removed at an average
of 12weeks (Table 1).
Group HA: Prosthesis infection was seen in 2 patients, who

received specific antibiotherapy. In 1 unresponsive patient, the
infected prosthesis was re-operated and Girdlestone operation
was performed. Prosthetic dislocation was seen in 2 patients with
a history of re-fall. One patient was operated with the closed
technique and 1, with the open technique, and the hip was
reduced. Six patients died in the hospital during or within the first
7days of the operation. During 1-year follow-up, 17 patients died
of non-surgical causes. The patients received an average of 1.8
units of blood transfusion during the operation and their
hospitalization (Table 1).
Group PFN: One patient died during the operation; 1 patient

died within the first 24hours in the postoperative intensive care
unit. During one-year follow-up, 7 patients died due to
comorbidities. Fifteen degrees of varus deformity and 1.5cm
shortening were detected in 1 patient. Patients with hemoglobin
values below 10mg/dL received an average of 0.27 units of blood
transfusion (Table 1).
The mean operation time in the HA group was significantly

higher than that of the EF and PFN groups (P= .0001), and that
of the PFN group was higher than that of the EF group
(P= .0001).
Table 2

Comparison of external fixator group, hemiarthroplasty group and P

Operation duration, P va

External fixator group/Hemiarthroplasty group 0001
External fixator group/PFN Group 0001
Hemiarthroplasty group/PFN Group 0001

PFN = proximal femoral nail.

3

The mean of the postoperative hospitalization duration (days)
in the EF group was significantly lower than those of the HA and
PFN groups (P= .0001, P= .002), (Table 2).
The EF, HA and PFN groups were similar in terms of

peroperative (P= .146), and 1-year mortality (P= .193) rates.
However, the groups differed with regards to overall mortality
rates (P= .047). The overall mortality rate in the EF group was
higher than those in the HA and PFN groups (Fig. 2).
The mean units of blood transfused was significantly lower in

the EF group compared to the other 2 groups (P= .0001), and
higher in the HA group compared to the PFN group (P= .0001).
4. Discussion

These fractures which develop on osteoporosis background and
in advanced ages carry a high risk of morbidity and mortality due
to the comorbidities of the patients. The aim of the treatment is to
mobilize the patient as soon as possible, prevent possible
complications and return the patient to his pre-fracture
life.[1,4,17,19,21,23,24] It is necessary to avoid treatment options
that will further increase the already elevated mortality rates.
Internal fixation with PFN continues to be the gold standard for
these fractures.[5,8,11,20,25,26]

The mortality rates of 3 different surgical methods in the
treatment of American Society of Anesthesiologists 3-4 high-risk
FN Group.

lue Postoperative duration of hospitalization (days), P value
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Figure 2. Mortality rates.
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patients depend on many variables. Although fixation with EF
is not widely used, it can be preferred as a minimally invasive
option due to the short duration of the surgery, lack of
tissue damage, provision of rigid stability and early post-
operative mobilization. Postoperative pain is minimal in EF, and
can be easily controlled.[1,2,8,9,11,15]

PFN, an internal fixation method, is another minimally
invasive surgery, which is considered the gold standard in ITF
treatment in the recent years due to its highly robust material
structure and theoretical advantages provided by the reduction of
the distance between the hip joint and the implant and shortening
of the lever arm, hence, aiming to protect the hip joint. However,
it may not be a suitable choice for elderly patients with
comorbidities.[5,7,10,16–18,21,23,27,28]

Hemiarthroplasty, on the other hand, is not widely used due to
its many complications and disadvantages that increase mortali-
ty, but it is sometimes preferred because it allows weight bearing
immediately and prevents complications due to immobiliza-
tion.[7,14,20–22,27]

EFwas performed byNavin et al in 50 patients with amean age
of 87years,[2] by Guo et al in 43 patients with a mean age of
80years,[11] by George et al in 100 patients over 75years of
age,[23] by George et al in 40 patients with a mean age of
67.9years,[25] by Ahmet et al in 23 patients with a mean age
of 70years,[17] by Aydın et al in 77 patients with a mean age
of 83years,[4] by Atıcı et al in 23 patients with a mean age of
74years,[15] by Özdemir et al in 25 patients with a mean age of
70years,[3] and by Özkaya et al in 14 patients with a mean age
of 75years.[9] No blood transfusion was needed in this method.
Although the duration of the operation varies in different studies,
it is generally between 15 to 25minutes. Themean follow-up time
is between 10 to 16months, and themean union time is between 9
and 14weeks. Pin root infections are common in EF.[1,3,8,10,21,23]

These infections are generally superficial and heal completely
after the removal of the pins.[2,6,9,10,25] Pin root infections were
seen by Navin in 30 patients (60%), by Ahmet in 18 patients
(78%), by George in 13 patients (32.5%), by Aydın in 38 patients
(55%), by Atıcı et al in 11 patients (47.8%), by Özdemir et al in
10 patients (40%), and by Özkaya et al in 5 patients (35%), all of
which healed uneventfully by dressing and pin removal.[2–
4,11,15,17,23] In our study, pin root infection was observed in 18
4

patients, and they healed with the removal of the pins. Another
complication in EF is varus deformity due to pin failure. Navin
observed 5 degrees of varus in 10 patients, Ahmet observed 5 to
10 degrees varus in 12 patients, Guo et al encountered 5 degrees
of varus in 2 patients, Özdemir et al observed 5 to 10 degrees of
varus deformity in 3 patients, with a resultingmean shortness of 1
to 1.5cm.[1,5,7,17,29]

In EF, factors such as short operation time and lack of blood
transfusion requirement reduce the operative mortality rates in
geriatric patients despite their comorbidities.[1,2,4,11] Mortality
due to comorbidities were observed by Navin in 5 patients within
1year,[2] by Ahmet in 2 patients due to liver failure,[17] and by
Özkaya et al in 3 patients within 1year.[9] Guo et al, George et al,
George , and Özdemir et al did not report any mortality in their
studies.[3,11,23,25] In our study, no surgery-related mortality was
observed, but 5 patients died within 1year due to comorbidities.
G.H et al and Jun-Yi et al compared patients treated with

skeletal traction with those treated with EF in 2 separate studies,
and both reported that long hospitalization in patients treated
with traction increased the risk of cardiopulmonary insufficiency
and pneumonia in these patients who already had comorbid-
ities.[6,26]

While PFN is considered the gold standard in the treatment of
ITF, it carries some difficulties and risks in patients with
comorbidities over the age of 65years. Mortality risks increase
for elderly patients as the tissues are more traumatized compared
to EF and the medulla is reamerized. Internal fixation may not
provide satisfactory results in osteoporotic bones.[5,10,20,22,29] In
their study, G. H et al performed dynamic hip screw (DHS) and
EF on 60 patients with ITF and reported the mean operative time
as 73 minutes in DHS and 15 minutes in EF. DHS patients
required blood transfusion while EF patients did not.[5] Factors
such as fast and simple application, minimal blood loss, rigid
fixation, and short postoperative hospitalization time make EF
advantageous.[1,4,7,8,13,14,25,28] Esat et al performed PFN to 159
patients. Some patients received blood transfusion. They reported
early postoperative mortality in 3 patients, mortality due to
fractures as 13.7%, and the first-year mortality rate as 15% to
20%.[16]

In Geriatric ITF, the other less preferred treatment option is
hemiarthroplasty. The biggest advantage of HA is that it enables
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the patient to mobilize as soon as possible.[14,21,22] However,
while early mobilization provides an advantage in high-risk
patients, mortality increases because of more tissue damage,
prolonged operation time, the use of bone cement and blood
transfusion requirement. Polat et al compared HA and EF and
reported no difference in functional outcomes, length of hospital
stays, and mortality.[14] According to Kesmezacar et al, there was
no difference between HA and internal fixation in the early
postoperative period, prosthesis survival was short and mortality
rate was high.[21] Mutlu et al compared DHS with HA and stated
that the mortality rate in DHS was higher than that in HA, the
chosen surgical method did not affect mortality, and that
mortality was related to advanced age and comorbidities.[22]

However, based on the results in our study and in the literature,
we would like to state that the surgical method is very effective on
mortality in these patients. Although advanced age and
comorbidities affect mortality, perhaps more important than
these factors are the risks that the surgical method will impose on
the patient.
ITFs observed over the age of 65years are risky fractures

because patients have additional comorbidities. The mobilization
of the patient and early return to her/his pre-fracture life should
be aimed by choosing the surgical method that will affect the
patient’s hemodynamics the least. Protecting the patient’s life
should be the priority. If there were no additional inconveniences,
our preference would be PFN. However, in these patients, factors
such as shorter surgical time, not requiring blood transfusion,
lack of tissue damage and rigid fixation make EF more
advantageous in minimizing mortality compared to other
surgical options, such as PFN and HA. We hope that this
article, which we prepared with reference to the successful studies
in the past, will guide the studies to be conducted in the coming
years. We believe that studies in which comorbid factors are
examined in more detail with larger patient series should be
carried out.
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