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ARTICLE INFO ABSTRACT

Background: Femoral fractures are a major healthcare problem worldwide. One of the most difficult issues is
their preoperative care, which is still managed by either skeletal or skin traction in some countries, including Italy.
These issues are discussed and compared with the contemporary literature.

Objective: This study aims to analyse the distribution of these treatment options within the orthopaedic com-
munity and the reasons for their use, as well as to identify how this may impact nursing care in terms of pain
management, hygiene care, venous thromboembolism (VTE)prophylaxis and prevention of pressure ulcers.
Design: For this cross-sectional study, a 12-item survey was administered to the nursing staff, consultants and
residents of the Orthopaedic Units in three different hospitals in NorthEastern Italy. The questionnaire in-
vestigated the routine use of skeletal or skin traction for the preoperative management of hip fractures in those
settings.

Findings: 136 surveys were completed, providing a response rate of 87.74%. Preoperative traction for hip fractures
was still in use in the three hospitals, mainly applied by experienced surgeons for subtrochanteric fractures. Pain
management, VTE and pressure ulcer prevention were perceived as worse only with skeletal traction, while
hygiene was described as more difficult with both skeletal and skin traction.

Conclusions and recommendations: Based on the data and the literature revision, skin or skeletal traction for pa-
tients with proximal femoral fractures should be discouraged as standard practice. This is supported widely in
the international literature, and consideration of knowledge translation strategies should be made to refine
current practice in these settings.
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Furthermore, 50% of survivors do not recover the functional level they
had before the injuries, and 25% of the patients who were independent

Introduction

Femoral fractures are a major healthcare issue worldwide and the
current incidence is about 1.6 million per year (Tosun et al., 2018).
According to Benzinger et al. (2016), this will continue to increase by
more than 20% by 2025. This is a direct consequence of increased life
expectancy and progressive aging of the population (Endo et al., 2013).
Hip fractures cause a significant socio-economic burden (Guy et al.,
2017; Rapp et al., 2010; Kanis et al., 2012; Saletti-Cuesta et al., 2017),
with an average 10% mortality within 30 days and more than 30%
within one year (National Clinical Guideline Centre, 2011).

* Corresponding author.

before the injury require admission to a residential aged care facility
(Bertram et al., 2011; Tarazona-Santabalbina et al., 2016).

Usually, hip fractures are classified as intracapsular or extracapsular
fractures (Aksu and Isiklar, 2008). The first include femoral head and
neck fractures, and the second intertrochanteric and subtrochanteric
fractures. The association of multiple comorbidities, such as osteo-
porosis, anaemia and malnutrition (Drevet et al., 2014; Koren-Hakim
et al., 2012), cognitive impairment (Seitz et al., 2011), cardiovascular
diseases, depression (Phillips et al., 2013) and renal function
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impairment (Adunsky et al., 2015), increases the risk and associated
complications of these injuries. In this clinical context, hip fractures
represent a complex problem, requiring a multi-disciplinary approach
with close cooperation among all disciplines to limit potential compli-
cations and assure the best possible outcome (Gosch et al., 2016).
Currently, orthopaedic nurses have a central role in the maintenance of
patient comfort from admission to discharge, recognition of any evo-
lution in symptoms or signs and prevention of complications (Foa et al.,
2015).

At present, early surgery for patients following hip fractures is
widely recommended (Lewis and Waddel, 2016; Matityahu et al., 2014;
Wendt et al., 2016). In patients over 80-years of age, ASA class three
subjects, it was shown that 30-day mortality is doubled when surgery is
delayed beyond day 2 (Simunovic et al., 2011; Pincus et al., 2017).
However, several reports have shown that the waiting time before
surgery does not affect post-surgery mortality (Orosz et al., 2004;
Majumdar et al., 2006; Watanabe and Matsushita, 2007; Smektala
et al., 2008). To prevent complications, promote comfort, reduce pain
and ease fracture reduction, the affected hip joint must be maintained
in a stable position that assists nurses to provide better care during bed
mobilisation for hygiene care. Traditionally the use of traction for in-
tracapsular fractures was thought to reduce pain (Endo et al., 2013),
although nowadays this is debated (Tosun et al., 2018). Skin or skeletal
traction is still used during the preoperative period in many countries,
including Italy, remaining a standard practice in some hospitals (Saygi
et al., 2010; Matullo et al., 2016). Hence, in contrast with the inter-
national literature, this shows that there is no consensus in these
countries regarding the use of preoperative traction or a standard
protocol about when and how it must be applied and subsequent care.

Background
Type of tractions

The two main methods of traction are skin and skeletal. During
routine practice, in Italian Emergency Departments, as well as in those
of other southern European nations (Endo et al., 2013; Saygi et al.,
2010; Irajpour et al., 2012; Tosun et al., 2018), the first is used mostly
for proximal femur fractures also known as “hip fracture”, in particular
for intracapsular involvement, while the second is applied mainly for
femoral diaphyseal fractures and in some cases also for displaced ex-
tracapsular hip fractures, like subtrochanteric. For skin or skeletal traction,
the limb is connected to a rope linked to a variable weight, which exerts
the pulling force (Flynn, 2018; Santy-Tomlinson, 2017).

Skin traction

Skin traction enables a pulling force to be exerted on the affected
limb via the soft tissues, (Duperouzel et al., 2018). Only a weight in-
ferior to 3 kg can be used in this technique. Otherwise, it risks damage
to the skin or slippage of the bandaging. Skin traction kits have ad-
hesive or non-adhesive materials made up of two skin tapes, which are
attached to a padded spreader plate. A rope attached to weights is
linked to the plate (Fig. 1). This kind of traction is contraindicated in
patients with varicose veins, neurovascular disorders, fragile skin and
diabetes (Duperouzel et al., 2018).

Skeletal traction

In this technique, traction is transmitted by means of a transosseous
pin passing either through the supracondylar region of the femur or the
tibial tuberosity using dedicated instrumentation (Fig. 2). Generally,
traction at the level of the tibial tuberosity is preferable, avoiding first
the possible contamination of the medullary canal of the femur that will
be successively operated and second reducing the risk of infection of the
metalwork used for the osteosynthesis. The pin (Steinman or Denham
pin or thick k-wire) must be placed bicortically and adequately secured
in cortical bone (Fig. 3a) to avoid mobilisation, which could lead to a
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cortical defect that can cause a fracture in that region (Althausen and
Hak, 2002). After insertion, the pin is connected to a staple on both
extremities and put under tension. The staple is then linked to a rope
(Fig. 3b), and the fractured limb is placed on a specialized Zuppinger's
support with the hip in about 45° flexion (Fig. 3¢ and d). The main
rationale for the use of this traction is the prevention of possible neu-
rovascular damage and skin lesions, especially in those patients suf-
fering widely displaced fractures. The constant pulling force exerting by
applied weights contributes to maintain proper limb and fracture
alignment. In bedridden patients, it prevents further fracture displace-
ment and limb shortening which can occur during mobilisation for
hygiene care. Finally, it offloads the hip joint, decreasing damage on the
articular cartilage (DeFroda et al., 2016), often already compromised in
older patients with fragility hip fracture.

Objective of the present study

The main purpose of this research was to ascertain the frequency
with which traction is still used as standard practice in the preoperative
management of hip fractures, the type of traction applied and the
reasons for its application in the Orthopaedic Departments of
NorthEastern Italy. The aim is to reconsider the use of traction in
hospitals where outdated techniques may be still used. Furthermore,
our analysis investigated what impact the application of traction can
have on nursing assistance of elderly patients (> 65 years) with these
fractures in terms of pain management, hygiene care, prevention of
complications, such as venous thromboembolism (VTE) and pressure
ulcers. Finally, these issues were compared with the results from the
most recent literature in order to verify if the types of traction were
applied with the proper indications and, if necessary, promote change
in routine clinical practice.

Methods

Design

This three-institution cross-sectional study is a quantitative ex-
ploratory analysis based on a descriptive survey.

Setting

The research was conducted in three Orthopaedic and Trauma Units
of different public hospitals of the Regional Health Service in
NorthEastern Italy. For this research, these hospitals were identified as
Centre 1, 2 and 3. Centre 1 is a level-I healthcare hospital, a 1572-bed
multi-disciplinary, multi-specialty regional university teaching hos-
pital, including a Medical and Nursing school, with about 300 people
accessing the Emergency Department per day. The Orthopaedic and
Trauma Department has 77 beds, and approximately 440 elderly pa-
tients with hip fractures are admitted each year. A dedicated operating
theatre and staff are available 24 h/day. Centre 2 is a level-II healthcare
district general hospital comprising 400 beds distributed in 28 different
wards. Its Orthopaedic Unit has 33 beds and is mainly dedicated to
trauma and elective surgery. Approximately 170 patients over 65 years
old affected by proximal femur fractures are hospitalised each year.
Centre 3, a level-III healthcare local general services hospital, has 230
beds and 14 wards, including a 20-bed Orthopaedic Department, whose
main surgical activity is trauma, operating approximately 105 hip
fractures each year.

Participants

The participants were recruited with non-probability and con-
venience sampling from the different Orthopaedic Units of the three
hospitals. The inclusion criteria were of these three health professional
categories:
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Fig. 1. Skin Traction. (a): band and tape are applied to the leg, and the weight applies traction to the fracture by gravity. The bandage should reach the tibial
tuberosity, while the knee should be left uncovered to avoid stiffness. (b): the rope runs freely through the pulley and reaches the weight. The calcaneal insertion of
the Achilles tendon remains exposed to avoid pressure lesions, while ankle support to which the traction is connected is made of soft, elastic material, first to protect
the cutaneous region of the malleolus from pressure lesions and second to allow full plantar flexion of the ankle joint.

- Orthopaedic Nursing staff, including: Staff Nurses; Senior Staff
Nurses and Ward Managers;

- Orthopaedic and trauma consultants (OTCs);

- Orthopaedic and trauma residents (OTRs), if present in the institu-
tion.

The following were excluded from this investigation:

- Case Managers who were not nurses.
- Medical and nursing students (if present in the institution).

Ethical consideration

Participants for this research were recruited through personal con-
tact of the authors. They received full, written information about the
aims of the study and gave their verbal informed consent. Participation
was voluntary; there was no adverse consequence for declining or
withdrawing from participation, and confidentiality was protected
since responses were kept anonymous. Participants received no in-
centive for their involvement and only a single questionnaire was
completed by each volunteer. As patients were not involved directly in

Finally, the leg's position is established and maintained by the Zuppinger's support.

this research, the study was granted an exemption by the institutional
review board. However, before starting the investigation the approval
from the Hospital General Clinical Directorate of each Centre was ob-
tained to distribute the questionnaire and analyse the data.

Instruments and data collection procedure

The authors developed a 12-theme survey, consisting of two sheets,
for clinical operators with reference to the existing literature and their
respective coordinating academic and clinical practice experience. This
questionnaire was designed to evaluate knowledge related to the use of
traction for hip fractures and their indication in elderly patients and
their preoperative nursing management. At the beginning, the ques-
tionnaire was tested for content validity in a pilot test in 2014 for the
three-year thesis in nursing of the junior author prior to subsequent
distribution; some revisions were made on the basis of feedback. Two
years later, in December 2016, the official form of the survey was
distributed to those who agreed to participate in the three different
Orthopaedic and Trauma Units, and the completed questionnaires were
collected in sealed envelopes to guarantee anonymity. The completion
of the survey required approximately 15min. Each participant

Fig. 2. Skeletal Traction.

In the three hospitals, where most part of the
patients are operated within 48 h from trauma,
the level of the tibial tuberosity is the preferable
for applying skeletal traction, as explained into
the text. (a): after prepping the insertion point
with betadine antiseptic solution, a traction pin
is inserted with a wire driver through the prox-
imal tibia at the level of the tibial tuberosity
from lateral to medial (as there are no neuro-
vascular structures to avoid at this level) per-
pendicular to the bone. The tip of the pin is
covered by bone fragments, confirming that it
has crossed the tibial metaphysis after insertion.
(b): After insertion, the pin is connected to a
staple on both extremities and put under ten-
sion, and the staple is then linked to a rope
reaching the weight. (c-d): the affected limb is
placed on a specialized Zuppinger's support with
the hip in about 45° flexion, while the rope goes
through 3 pulleys that change the direction of
the force, ending with the weight under gravity.
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Fig. 3. Skeletal traction insertion kit. (1a): beta-
dine antiseptic solution; (2a): weight and rope;
(3a): stirrup, chuck key and spanner; (4a): drill
and pin/k-wire driver adaptor; (5a): velband;
(1b): small dressing gauze; (2b): dressing scis-
sors; (3b): telescopic guide; (4b): pin/thick k-
wire; (5b): rampley sponge holder with beta-
dine-soaked gauze; (6b): small fenestrated
sterile drape.

Table 1
The 12-theme descriptive survey. It was composed by a first sheet, divided into three parts, and a second one, only for surgeons, related to the rationale for why skin,
skeletal or no traction were used.

Sheet 1

PART 1. GENERAL INFORMATION

Hospital [ Centre 1 [ Centre 2 [ Centre 3
Category [ Staff Nurse [ Senior Staff Nurse [J Ward Manager [ Consultant [ Resident
Age [ 22-26 [ 27-30 [ 31-35 [ 36-40 O > 40
Gender [ Male [ Female

Level of Education (Only For Nurses) [ University Degree [ Post-Graduation Training [ Different Training [ No Specific Training

Years of Service O <5 [6-10 11-15 0> 15

PART 2. TYPE OF FRACTURE AND ASSOCIATED TREATMENT (Only for OTCs & OTRs)

Hip Fracture types Type of treatment

1 = Skin traction 2 = Condylar traction 3 = Tibial traction 4 = Pillow nursing 5 = No device
Femoral Neck 01 02 O3 04 as
Trochanteric a1 a2 as3 04 as
Subtrochanteric o1 02 O3 04 s

PART 3. PRE-OPERATIVE NURSING (Only for Orthopaedic Nursing staff)

Pain Management Skeletal traction Skin traction Pillow nursing No devices
___ (010 ___(0-10) ___(0-10) ___(0-10)
Hygiene and Self Care [ Excellent [ Excellent [ Excellent [ Excellent
[ Fair [ Fair [ Fair [ Fair
[ Difficult [ Difficult [ Difficult [ Difficult
[ Unfeasible [ Unfeasible [ Unfeasible [ Unfeasible
VTE Prevention [ Excellent [ Excellent [ Excellent [ Excellent
[ Fair O Fair O Fair [ Fair
[ Difficult [ Difficult [ Difficult [ Difficult
[ Unfeasible [0 Unfeasible [ Unfeasible [ Unfeasible
Pressure Sores Prevention [ Excellent [ Excellent [ Excellent [ Excellent
[ Fair O Fair O Fair [ Fair
[ Difficult [ Difficult [ Difficult [ Difficult
[ Unfeasible [ Unfeasible [ Unfeasible [ Unfeasible

Sheet 2. Only for OTCs & OTRs.

Type of Injury Type of Traction Reasons to use

Reduce pain Preventing complications Easing fracture reduction All

OTCs OTRs OTCs OTRs OTCs OTRs OTRs

Intracapsular Hip Fractures Skin Traction
Skeletal Traction
Pillow Nursing
No Device

Trochanteric Fractures Skin Traction
Skeletal Traction
Pillow Nursing
No Device

Subtrochanteric Fractures Skin Traction
Skeletal Traction
Pillow Nursing
No Device

oooooooooooo | g
%)

Oooooooooogo
gooooooooogo
oooooooooogono
oooooooooogoo
Oooooooooogo
Oooooooooogo
ooDoooooooogoo
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answered a set of multiple-choice questions in a first sheet, divided into
three parts, plus a second one, related to the rationale for why skin,
skeletal or no traction were used by the surgeons (Table 1).

1) Demographic and professional characteristics of participants.This
section divided the participants according to their age, gender, level
of education, years of employment, role and affiliation, and other
socio-demographic variables.

2) Type of traction or alternative treatment applied and the reasons for
its indication (only addressed to OTCs and OTRs).This addressed
preferences in the type of support when applied (first sheet: skin or
skeletal traction, pillow or none), and their proper indications (second
sheet: reducing pain, preventing complications, easing fracture reduc-
tion) according to the fracture pattern.

3) Preoperative nursing (only addressed to nurses). Based on the
chosen treatment (skin, skeletal traction or pillow) when applied, this
section aimed to investigate the nurses’ perceptions about the effects
of traction on:

- patient pain management expressed by the patients and recorded
on a numeric rating scale (NRS; 0-10) (Kumar and Tripathi, 2014);

- hygiene care provided by nursing staff;

- prevention of VTE using the application of elastic stockings,
pharmacological prophylaxis and mobilisation;

- pressure ulcer prevention: pressure reducing mattress, frequency
of patients' mobilisation, i.e., changing their position in bed.

Statistical analysis

The data collected were statistically analysed by an independent
researcher experienced in statistics (M.C.). The data are presented as
the mean (plus standard deviation) or median (range) for continuous
variables and as numbers for categorical measures. For the statistical
evaluation of the scores obtained with the various analysed parameters,
the chi-squared test was used. Statistical significance was considered for
p < 0.05.

Results

A total of 155 surveys were distributed to 83 nurses (32 from Centre
1, 27 from Centre 2, 24 from Centre 3), 46 OTCs (19 to Centre 1, 16 to
Centre 2 and 11 to Centre 3) and 26 OTRs (all from Centre 1). Overall,
136 surveys were returned completed, providing a response rate of
87.74%.

Demographic and professional characteristics of participants

Surveys were completed by 84.33% of nurses (70/83 subjects),
86.96% of OTCs (40/46 subjects) and 100% of OTRs (26/26 subjects).
Among the responders, participant mean age was 40.12 years (range
22-59 years), the majority was male (78/136; 57.4%) and had a uni-
versity degree (85.29%). The main characteristics of the sample are
summarized in Table 2. Among nursing staff working in the 3 wards,
29.6% of the subjects had postgraduate training for CCM, 43.1% did not
have specific training and 27.3% had training different from post-gra-
duation. As for the average age among the surgeons, there were the
oldest specialists (mean age 46 years; range 40-57) in Centre 3, there
was a good balance between surgeons younger or older than 40 years
(mean age 41, range 34-48) in Centre 2, while in Centre 1, the pre-
valence of surgeons older than 40 was counterbalanced by the presence
of OTRs, with an average age between 27 and 30 years old. Among staff
nurses, in Centres 1 and 3, most nurses were older than 40, while in
Centre 2, half of them were younger than 45. Hence, the majority of the
participants were older than 40 (including 31 orthopaedic surgeons and
43 nurses. Among OTCs, the majority had been working for more than
15 years (mean working experience 19 years; range 8-33).

The perception of preoperative waiting time for surgery by the
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Table 2
Main characteristics of the sample consisting of Nurses, Orthopaedic Trauma
Consultants (OTCs) and Residents (OTRs).

Age (70 Nurses) Centre 1 (%) Centre 2 (%) Centre 3 (%)

22-26 yrs 8.3 (2/24) 9.1 (2/22) 8.3 (2/24)
27-30yrs - 36.4 (8/22) -

31-35yrs 25 (6/24) - 16.7 (4/24)
36-40yrs - 18.1 (4/22) -

> 40yrs 66.7 (16/24) 36.4 (8/22) 75 (18/24)
Age (40 OTCs & 26 OTRs)

22-26 yrs 9.5 (4/42) - -

27-30yrs 42.9 (18/42) - -

31-35yrs 9.5 (4/42) - -

36-40 yrs 4.8 (2/42) 42.9 (6/14) -

> 40yrs 33.3 (14/42) 57.1 (8/14) 100 (10/10)
Professional Experience (70 Nurses)

< 5yrs 33.3 (8/24) 9.1 (2/22) 16.7 (4/24)
6-10yrs 25 (6/24) 36.3 (8/22) 16.7 (4/24)
11-15yrs 25 (6/24) 27.3 (6/22) 8.3 (2/24)
> 15yrs 16.7 (4/24) 27.3 (6/22) 58.3 (14/24)
Professional Experience (40 OTCs)

< 5yrs - 14.3 (2/14) -

6-10yrs 12.5 (2/16) 28.6 (4/14) 40 (4/10)
11-15yrs - - -

> 15yrs 87.5 (14/16) 57.1 (8/14) 60 (6/10)

three-different health professional roles was > 24h, but < 48h for
97.5% of the surgeons, 70% of OTRs and 97.1% of the nursing staff.

Type of traction or alternative treatment

Among OTCs (Table 3), for intracapsular hip fractures, 14 surgeons
out of 40 (35%) considered skin traction, 15 (37.5%) used a pillow under
the injured limb and 11 (27.5%) did not suggest any device or support
preoperatively. For trochanteric fractures, the result was similar with
35% of surgeons using skin traction, 35% using a pillow and 30% using
no device; both measures were primarily thought to reduce pain. For
subtrochanteric fractures, 2 senior surgeons (5%) employed condylar
traction, 10 (25%) used tibial traction, while the remaining 28 (70%)
applied skin traction. The main reason to use either skeletal or skin
traction was to ease reduction.

Among the OTRs (Table 3), none of them used either type of traction
for intracapsular hip fractures, with 42.3% of them using a pillow, which
was mainly thought to reduce pain, and 57.7% using no devices. For
trochanteric fractures, there was almost equal distribution between
pillow, used mainly to decrease pain, and no device. Few OTRs used
either skeletal or skin traction, mainly to ease reduction. For sub-
trochanteric fractures, most OTRs used skin traction, mainly to ease re-
duction, although choices were heterogeneous.

Preoperative nursing

The subsequent section of the survey investigated the perception of
the quality of preoperative care by the nursing staff with the application
of traction or not in terms of patient pain management, hygiene care,
VTE prophylaxis and pressure ulcer prevention (Table 4).

Discussion

Skin or skeletal traction has long thought to be effective preoperative
management that reduces pain and muscle spasms and provides proper
alignment of the bone fragments. It was believed to make the reduction
and the following osteosynthesis easier during surgery, helping to re-
duce the malalignment of the hip fracture preoperatively, particularly
in those widely displaced (Duperouzel et al., 2018). However,
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Choice of hip fracture preoperative management and reasons for its use. Distribution of the response (% percentage values) given by Orthopaedic Trauma Consultants
(OTCs) and Orthopaedic Trauma Residents (OTRs) choosing Skin Traction, Femoral Condylar and Tibial Skeletal Traction, Pillow and no device, and the reasons for using

them.

Type of Injury Type of Traction Results (%)

Reasons to use (%)

Decrease pain Reduce complications Ease reduction All
OTCs OTRs OTCs OTRs OTCs OTRs OTCs OTRs OTCs OTRs
Intracapsular Hip Fractures Skin Traction 35 - 55 - 20 - - - 25 -
Skeletal Traction - - - - - - - - - -
Pillow Nursing 37.5 42.3 24 41 60 23 - - 16 36
No Device 27.5 57.7 - - - - - - - -
Trochanteric Fractures Skin Traction 35 7.7 31 20 26 22 28 51 15 7
Skeletal Traction - 7.7 - 13 - 18 - 66 - 3
Pillow Nursing 35 46.1 39 29 28 24 18 26 29
No Device 30 38.5 - - - - - - - -
Subtrochanteric Fractures Skin Traction 70 38.5 10 19 8 7 71 62 11 12
Skeletal Traction 30 30.8 15 11 9 8 68 69 8 8
Pillow Nursing - 11.5 - 34 27 - 21 18
No Device - 19.2 - - - - - - - -

Table 4

Nurses’ Perception of traction efficiency. Distribution of nursing staff perception of
efficiency of each treatment in terms of pain reduction (NRS: 0-10), hygiene, VTE
and pressure sore prevention (% percentage values).

Pain (NRS 0-10) No Traction  Skeletal Skin Traction
Traction
4.8 5.2 4.9
Nursing (% values)
Hygiene Excellent 28.6 - 14.3
Fair 51.4 28.6 54.3
Difficult 17.1 71.4 31.4
Unfeasible 2.9 - -
VTE Prevention Excellent 37.1 28.6 37.1
Fair 51.4 48.6 54.3
Difficult 8.6 22.8 8.6
Unfeasible 2.9 - -
Pressure Ulcers Excellent 20 2.9 20
Prevention Fair 62.8 57.1 74.3
Difficult 14.3 40 5.7
Unfeasible 2.9 - -

according to several recent reports (Saygi et al., 2010; Endo et al., 2013;
Rasi et al., 2015; Tosun et al., 2018; Merloz, 2018), traction for patients
with hip fractures has little to no effect on pain relief or reduction of the
fracture displacement, or of healing rate. In addition, it does not seem
to reduce the need for analgesic medications (Rasi et al., 2015) nor
reduce the risk of pressure ulcers (Merloz, 2018). There has been a shift
in the practice in relation to traction use for this patient population in
recent times, and contemporary literature mostly discourages the
standard use of traction for fractures of the proximal femur (Handoll
et al., 2011). Alternative measures have been proposed, such as the use
of a posterior splint (Tosun et al., 2018; Irajpour et al., 2012) or the
simple placement of a pillow under the injured limb (Saygi et al., 2010;
Handoll et al., 2011) and the immediate surgical treatment of the
fracture. Although this last option is reported the best to minimise the
risk of complications (Koval and Cooley, 2005; Beaupre et al., 2005),
surgery can be delayed due to other health problems that must be
managed, especially in elderly patients with comorbidities (Tosun et al.,
2018). In these cases, in Italy, as well as in several other countries, hip
fractures are often managed by traction until surgical treatment (Lucki
et al., 2012; Endo et al., 2013; Saygi et al., 2010; Resch et al., 2005;
Tosun et al., 2018).
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As identified in a recent editorial (Santy-Tomlinson, 2017), at pre-
sent, one significant problem is the lack of research about traction and
its impact on patients. In this context, the main purpose of this research
was to identify the frequency with which traction is still used as stan-
dard practice in the preoperative management of hip fractures, the type
of traction applied and the reasons for its application NorthEastern
Italy, although this is discouraged by the contemporary literature.
Hence, the study aimed to examine the use of traction in three different
hospitals of our region. Furthermore, our analysis investigated how
traction, when applied, could affect the nursing care for elderly patients
with these injuries in terms of pain management, hygiene care and
prevention of complications, such as VTE of the lower limbs and pres-
sure ulcers. Finally, these issues were compared with the results from
the most recent literature in order to verify if the tractions were applied
with the proper indications and, if necessary, promote change in rou-
tine clinical practice.

From the data analysis of the first section of the survey, a high
degree of participation in the study was recorded, providing a response
rate of 87.74%. The majority of the participants were older than 40
years, showing that the sample was formed mostly by experienced staff.
In particular, among OTCs, the majority had been working for more
than 15 years, while among nurses, only 54% of them had more than 10
years of experience. Therefore, the answers of the questionnaire given
by the participants can be considered reliable on the whole, reflecting
their long experience in the orthopaedic field.

In the second section of the survey, a first distinction was made
between senior orthopaedic surgeons and OTRs to see how experience
might influence the choices in hip positioning for preoperative man-
agement (Table 3). These results revealed that currently most of the
trauma and orthopaedic surgeons in NorthEastern Italy find that the use
of preoperative traction for proximal femoral fractures is indicated for
specific reasons only, and they prefer skin traction. As expected by the
personal work experience of the authors, the use of traction was more
common among the senior consultants (p < 0.001). It is possible that
older orthopaedic specialists are accustomed to using traction in these
cases, perhaps a cultural element, after years of practice and have not
considered changing their methods. In particular, when treating fe-
moral neck fractures, none of the OTRs used either type of traction,
while 35% of senior surgeons still considered skin traction. A similar
result was observed for trochanteric fractures, with only 15.4% of OTRs
applying traction, versus 35% of the OTCs (p < 0.001). For sub-
trochanteric fractures, 69.3% of OTRs used traction, while all OTCs used
it. Interestingly, for this type of fracture, the OTCs preferred skin traction
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(chosen by 70% of them), while among OTRs, equal subdivision be-
tween skin and skeletal traction (15.4% for each). This imbalance can be
explained on the basis of habit and reluctance to change practice. While
in the past, traction was commonly adopted in trauma management, it
is less used currently, due to the widespread diffusion of early fracture
stabilisation in emergency, either by internal or external fixation
(Santy-Tomlinson, 2017). Hence, younger surgeons, particularly OTRs,
are not as skilled with the application and care of these devices as are
experienced orthopaedists, who have likely used traction for long per-
iods as standard protocol in the Emergency Room (Duperouzel et al.,
2018; Flynn, 2018). Moreover, a lower use of traction by OTRs may be a
direct result of their more recent medical knowledge and surgical
training practices. Although traction is reported to have an additive
placebo effect, most of the current literature shows no difference with
or without either type of traction either in pain reduction or in sec-
ondary outcomes, namely ease of fracture reduction and fixation,
complications, operative time and blood loss, and length of hospital
stay (Saygi et al., 2010; Handoll et al., 2011; Endo et al., 2013). In our
sample, traction was mainly applied with the indication to ease re-
duction for trochanteric and subtrochanteric fractures, as the latter are
generally widely displaced, rather than for pain management. However,
to the best of our knowledge, there are no studies at present that can
prove that dislocation is easier or quantitatively better for reduction
when preoperative traction has been applied.

The third section of the questionnaire was aimed at analysing the
effects of traction on practical aspects of preoperative nursing.
Preoperative management of fractures of the proximal femur is parti-
cularly demanding for nurses, as in this phase, bed-bound patients are
highly dependent for most activities of daily living (Lucki et al., 2013).
Further, these fragile elderly patients need to be carefully monitored
due to the increased risk of complications related to immobilisation,
such as urinary tract infections, VTE and pressure ulcers, particularly
when surgery is delayed (Abou-Setta et al., 2011; Gosch et al., 2016).
Although our questionnaire was limited to investigate the potential
effects of traction on prevention only of two of these complications,
VTE and pressure ulcers, other adverse effects are reported, such as
damage to the skin by mechanical shearing, ischemia to the limb from
tight bandages or allergy to adhesive strapping, constipation and neu-
roapraxia (Endo et al., 2013; Saygi, 2010; Tosun et al., 2018).

When examining pain perception, similar values were found
without traction (average NRS 4.8) and with skin traction (NRS 4.9). On
the other hand, skeletal traction was associated with greater pain per-
ception (mean NRS 5.2). Skeletal traction was associated with the worst
outcomes both in terms of pain control and nursing management. The
pain associated with skeletal traction can limit movement and increase
the difficulty of providing adequate patient care.

In clinical practice, traction has potential disadvantages. It can
make delivering nursing care to the patient more difficult, for example,
in lifting the patient onto a bedpan or in pressure area care prior to
surgery. Adib Hajbaghery and Moradi found nursing to be more diffi-
cult with traction, particularly with skin traction (Adib Hajbaghery and
Moradi, 2013), which seems to lead to an increased risk of VTE (Endo
et al., 2013). As a whole, the best solution for comfort and pain man-
agement seems to be the use of an ordinary pillow under the injured
limb (Tosun et al., 2018) as it places the hip in slight flexion and ex-
ternal-rotation, which provides the lowest intracapsular pressure (Endo
et al., 2013) and allows the patient to determine which position is the
most comfortable. This type of treatment, besides helping patient
comfort, also assists nurses to give better assistance.

A remarkable difference was found for hygiene and self-care
(Table 4). It was generally perceived to be better without traction (it
was considered good or excellent by 80% of nurses without traction, by
68% of them with skin traction). Skeletal traction was found to cause
greater difficulty than skin traction in this task, with only 29% of good
or excellent results. Hygiene and self-care were found significantly
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better when no device was applied compared to the traction cases
(p = 0.035).

When skeletal traction is used, the point of insertion of the pin can be
uncomfortable, and lead to infection (Handoll et al., 2011). Patients
with hip fractures are at increased risk of VTE, with incidence rates up
to 35% in the pre-operative period (Wang et al., 2018). Hence, nurses
who place a high value on VTE prevention appear to be more proactive
and determined to deliver care that protects patients from this com-
plication by applying elastic stockings, administering pharmacological
prophylaxis according to medical prescription and executing frequent
mobilisation (Biz et al., 2016). The survey data showed that there were
no differences with or without skin traction for prevention of VTE; both
methods were considered fair or excellent by 88% and 91% of the
participants, respectively. On the other hand, it was slightly more dif-
ficult when using skeletal traction, being evaluated as fair or excellent by
78% of the interviewees.

As pressure ulcers can develop at any time during hospitalisation,
appropriate preventive care for the skin may minimise progression to
actual pressure ulcers. In particular, reducing the amount, duration and
intensity of pressure exerted on the skin is the most effective strategy
for pressure ulcer prevention (Sakai et al., 2009). In this study, pro-
phylaxis of pressure ulcers was evaluated as good or excellent both
without traction and with skin traction, whereas it was considered dif-
ficult by 37% of nurses when skeletal traction was used.

Limitations

Several potential limitations and some biases may have influenced
this study, mainly linked to the nature of its design and sample size.
There were very limited data for pooling and a lack of information
about the longer-term consequences of applying or not applying trac-
tion, as well as other complications, such as erythema and paresthesia.
Finally, the use of closed questions in the data collection instrument
may have prevented more detailed responses.

Conclusions

This study shows that preoperative traction for hip fractures, although
it is less indicated by the new generation of orthopaedic and trauma
surgeons, is still in use in three hospitals in NorthEastern Italy.

In our region, there is still a cultural element in applying traction by
the older specialists, perhaps not being willing to change their routine
clinical practice. However, applying skeletal traction does not improve
and may even worsen nursing assistance in terms of patient pain con-
trol, hygiene care, VTE and pressure ulcer prevention. Although it is not
the nurses’ task to propose appropriate preoperative management, they
collaborate on its application. Hence, they should feel free to confer
with orthopaedic specialists if necessary to prevent possible problems
with patient care. In fact, discussing the indications among members of
the same staff is very important to promote a higher comfort level and
improve nursing and service quality, especially for bedridden elderly
patients with fragility hip fractures.

Therefore, in accordance with the recent literature, skin or skeletal
traction for patients with proximal femoral fractures should be dis-
couraged as standard practice, since there are no favourable effects,
even for easing fracture reduction, avoiding unnecessary risks for the
patients and unpleasant legal consequences for the health professionals
involved. Finally, our data support the need for implementation of
knowledge translation strategies by adequate education, targeted at all
the stakeholders to encourage, even senior orthopaedic surgeons, to
change practice in keeping with the best evidence for the management
of these common injuries.
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