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TRACTION PRINCIPLES AND APPLICATION

Introduction

Traction in its purest sense, is the action of pulling or drawing. It is still used every day to
manipulate and reduce fractures.

The advent of improved technology has meant that more fractures are now treated
operatively with intramedullary nails, or plates and screws, so traction is used less
frequently as a treatment modality than in the past.

However, it can still be used as a temporary measure to provide pain relief, reduce blood
loss and shock while definitive treatment is planned. Indeed, some patients can be
treated with traction at home (children/young people, for example), to avoid lengthy in-
patient stays.

The RCN Society of Orthopaedic and Trauma Nursing (SOTN) Expert Reference Group
(ERG) undertook the work for the original document in 2002 with revision in 2015.

This publication reflects the variation in the application of traction across the UK. Not all
traction types and their usage are in the latest publication, but the guidance for those
that were removed can still be accessed for information in the original 2002 traction
manual.

This revised edition of Traction: Principles and application has been updated with latest
evidence from literature. It provides information on applying traction and caring for
patients safely whilst traction remains in place. The publication does not specify which
conditions or fractures may be treated with traction.

The adult and child/young person templates for care in  Section 2 are designed for
practitioner advice. Care for specific types of traction described in Section 3 can be used
in conjunction with the templates in ~ Section 2 .

Julia Judd, Co-Chair, RCN Society of Orthopaedic and Trauma Nursing (SOTN), 2021
Sonya Clarke , SOTN Project Lead, 2015
Roz Jackson, RCN SOTN ERG, Chair of Traction Working Party, 2002

4 BACK TO CONTENTS



ROYAL COLLEGE OF NURSING

1. Traction background and principles

Historical background

The use of apparatus to apply traction to injured limbs has played an important role in
the treatment of patients with fractures since the time of the Ancient Greek physician,
Hippocrates. The texts he gathered contained discussions on diagnosis and treatment
of fractures, including carefully prescribed methods of traction for fractures of the long
bones. Through the following centuries, physicians recorded a variety of techniques and
refinements to the way traction was used to deal with lower limb fractures and manage
spinal conditions.

In the modern day, the development of aseptic techniques, antibiotics and surgical
techniques have all combined so that surgical treatment is now the preferred method of
treatment. However, traction is still used in some cases and orthopaedic nurses still need
to understand the principles of traction and not only have the ability to safely apply it but
safely manage and provide the associated ongoing care for the patient, when required.

Principles of traction

There are many definitions of traction, but put simply, traction is the application of a
pulling force for medical purposes, to treat muscle or skeletal disorders — for example, to
reduce a fracture, stabilise and maintain bone alignment, relieve pain, or prevent spinal
injury.

Traction is usually applied to the arms, legs, spine, or the pelvis. It is used to treat
fractures, dislocations, and long-duration muscle spasms, and to prevent or correct
deformities.

Traction can be used either short term, for example at an accident scene, or in A&E as
pain relief or as part of an interim care plan before surgery. It can also be used long term,
as part of a non-operative treatment plan.

Traction is based on simple mechanical principles and is a well-established treatment in
orthopaedic settings. To pull (or apply) traction effectively, there must be something to
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Only traction cord should be used for traction as it is designed not to stretch. It
should be of correct strength and circumference to use the pulleys and other traction
equipment.

The cords must be attached securely by standard non-slip knots, for example a clove
hitch or two half hitches knot (see Knots below).

The ends of the cords should be short (5cm), single length and continuous, not short
knots which have been joined together.
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Completing a ‘round turn and two half hitches’

Figure 1: Stage 1

Pass the end of the cord twice around the
item to be secured, leaving plenty of cord
to enable you to complete the knot. You
can always trim the excess cord later.

Figure 2: Stage 2

Pass the end of the cord around the length
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TRACTION PRINCIPLES AND APPLICATION

Child/young person model for care

Trust logo here

Template for care for children/young people undergoing skin traction

Before you complete this care plan the child/young person and parents/carers must be asked for
their agreement (consent) to care and treatment.

Date and time commenced: Print name: Signature:
Nursing care action Rationale
Explain the procedure to the child/young If traction is to be effective it is essential that

person and family.

12 BACK TO CONTENTS
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Nursing care action

Rationale

If able and appropriate (ie, not for a child/
young person in Gallows)

Encourage the child/young person to lift
themselves up using a monkey pole to relieve
pressure on the sacrum.

Apply padding to bony areas if required.

As above.

Encourage the child/young person to perform
plantar/dorsi-flexion exercises to both feet to
encourage venous return (dependent on age/
weight of child/young person). (Not required
for a child/ young person in Gallows traction.)

Older children/young people should be

BACK TO CONTENTS
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TRACTION PRINCIPLES AND APPLICATION

To ensure effective application and care for all types of traction covered in Section 3,
please refer first to:

e Section 1 on Care of the traction apparatus and Knots

e Section 2 , Adult core care plan and Child/young person core care plan.

Skin traction (formally Pugh’s Traction)

The principles of skin traction are the basis for both Gallows traction and Thomas splint
traction. When using basic skin traction, traction tapes are applied to the lateral and
medial aspects of the skin on the lower limb, and with the attached weight hung freely
over the bed a generating pulling force is achieved. It is used to create a traction force
over a large area of skin which is then transmitted via the soft tissues to the bone.

Skin traction is often described as either ‘adhesive’ or ‘non-adhesive’. Adhesive skin
traction is used infrequently and only in exceptional circumstances.

This guidance can be used to apply skin traction to all age groups. Variation in the way
this modality is applied may exist in clinical practice.

The application of skin traction should be carried out by at least two health care
practitioners (HCPs) who are trained in the procedure.

Aim

To safely apply skin traction.

Equipment:

» one adhesive or non-adhesive traction kit

» crépe bandages (if not in the kit)

padding (if not integral to the kit)
* tape
e Scissors.

If you are using counter traction, you will need:

* traction cord

» weights and carriers
e balkan beam

* cross bars

e two pulleys

e Ssars

14 BACK TO CONTENTS



ROYAL COLLEGE OF NURSING

BACK TO CONTENTS

15



TRACTION PRINCIPLES AND APPLICATION

16

BACK TO CONTENTS




ROYAL COLLEGE OF NURSING

Action

Rationale

Suspending the limb:

different methods exist to suspend the limb in
the extensions. Choice depends on the type of
bed and the traction equipment available in the
hospital

weight may be applied using a separate length
of traction cord as per patient’s notes

elevate the foot of the bed.

Facilitates the patient's mobility in the bed.

Reduces the potential for the development of
pressure sores.

To ensure limb is maintained in alignment.

To provide counter traction.

Practitioners should:

» remove and check bandages every 24 hours and whenever necessary

¢ not remove the extensions unless there are clinical indications

e examine the skin integrity of the patient, and report any signs of skin damage to a nurse

or doctor

» check the extensions for wrinkles and adhesion and change only if necessary

» check the patient’s limb for any neurovascular change or calf pain, and report this to

the nurse or doctor.

If using counter traction, practitioners should:

« always ensure the weights are connected securely and the traction cord and weights

are checked at least daily, but usually as often as the patient is checked

assess that the weight on the traction given is suitable. If the patient is moving either up
or down the bed constantly, then either the weight is wrong or the amount of elevation.
Inform the senior nurse and doctor about this and record the information in the patient’s
notes

BACK TO CONTENTS
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Thomas splint traction

The Thomas splint is used in conjunction
with skin traction or skeletal traction to
immobilise and position fractures of the
femur. It can be used in all age groups and
involves application of a long leg splint
with a hoop or ring that extends beyond the
foot which can then be fixed, for example,
to the end of the bed or suspended in a
balanced system using skeletal or skin
traction (Clarke and Santy Tomlinson,
2014). Application of a Thomas splint can
be upsetting for the patient but most often
reduces pain.

These guidelines can be used to apply
Thomas splint traction to all age groups.
Variation in the way this modality is applied
may exist in clinical practice.

The application of Thomas splint traction
should be carried out by at least two health
care practitioners who are trained in the
procedure.

Aim
To safely apply Thomas splint traction.
Equipment:

e Thomas splint: traditional splint with
complete ring or adjustable splint with
correct ring size and length (Figure 6).

 velcro (Figure 5) or calico slings
+ adhesive skin extension set

» two crépe bandages

18 BACK TO CONTENTS
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Application instructions

Action

Rationale

BACK TO CONTENTS

19



TRACTION PRINCIPLES AND APPLICATION

Action Rationale

Position and secure the slings along the splint. To support the limb and accommodate the
natural shape of the leg.

The heel should not be resting on a sling as
this would cause a pressure sore.

Slings should ‘sag’ slightly and the distal sling For comfort.
should end before heel.

Layer gamgee (soft cotton padding) on top of
the slings (two layers).

Place an extra pad under the knee. To allow for a five degree knee flexion to
maintain natural alignment of limb.

Check if the patient has a known allergy to To prevent an allergic reaction.

tape.

20 BACK TO CONTENTS
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Action

Rationale

Apply skin extension, making sure that tape

is placed to medial and lateral aspects of the
limb. Ensure the skin extension tapes are free
from creases and the foam padding is over the
malleoli.

Leave sufficient room between the patient’s
foot and the end of the skin extension.

Protects bony prominences against incidence
of pressure sores.

Prevention of potential blister formation.

Allows for plantar flexion of the foot,
maintaining normal ankle range of movement.

Bandage the skin extension to the patient’s
lower leg, using crépe bandages.

Avoid tight bandaging over the fibula head.

Avoid bandaging over the malleoli and the
Achilles’ tendon (Draper and Scott, 1996).

In children/young people, the bandages may go
to the top of the leg.

Secure the ends with tape.
Leave knee area exposed.

The position of the extensions both laterally
and medially can be used to control rotation
of the limb, ie, placing the lateral extension
superiorly and the medial extension inferiorly,
external rotation will be corrected.

BACK TO CONTENTS
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Action

Rationale

Place the leg on the splint, while still
maintaining manual traction and limb support.

A small piece of gamgee is placed behind the
knee.

The ring should fit snugly into the groin and up
against the ischial tuberosity.

To maintain the traction pull.
To allow slight flexion of the knee.

To allow for fixed traction to be applied.

Secure the traction cords from the skin
extension to the end of the splint, passing the
outer cord over the lateral bar of the splint and
the inner cord under the medial bar.

Apply a windlass (the use of two spatulas is
not best practice).

To allow application of fixed traction to the
limb.

To prevent external rotation of the limb.

Takes up the slack in the tied ends and exerts
an increased traction force to the limb.
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Action

Rationale

Reassess the patient’s neurovascular status.

If a child/young person, crépe bandages can
be applied over the top of the splint.

Place gamgee over thigh to help further
reduce fracture along with soft tissues and
muscles.

If a child/young person, crépe bandages can
be applied over the top of the splint.

Prevents the child/young person from
disturbing the underlying extension set and

BACK TO CONTENTS
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Action

Rationale

Ensure the patient has an AP and lateral X-ray
of the limb.

To check the position of the fracture,
confirming its reduction.

Allow for further adjustments to be made if
required.

Patient’s fracture is immobilised and patient
can be safely transferred to the ward.

Complete neurovascular observations on the
affected limb and document.

Adult and child/young person’s care on
page 10 and page 12.

Suspending the splint (see Figures 7 and 8):

Different methods exist to suspend the limb
in the splint, depending on the type of bed
and the traction equipment available in the
hospital.

Weight may be applied using a separate length
of traction cord.

Elevate the foot of the bed.

Facilitates the patient's mobility in the bed.

Reduces the potential for the development of
pressure sores.

To reduce pressure in the groin from the ring.

To provide counter traction.

Figure 7: Suspended Thomas splint

Figure 8: Suspended Thomas splint
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Hamilton-Russell traction

Hamilton Russell is a balanced traction system using vectors to effect a pull along the
long axis of the femur. It is used to maintain the joint space at the hip, manage fractures
of the acetabulum and support fractures of the shaft of the femur. Traction can be
applied using below-knee skin traction or a skeletal pin (Clarke and Santy Tomlinson,
2014).

This guidance can be used to apply Hamilton-Russell traction to all age groups. Variation
in the way this modality is applied may exist in clinical practice, however.

The application of Hamilton-Russell traction should be carried out by at least two health
care practitioners who are trained in the procedure.

Aim
To safely apply Hamilton-Russell traction via the skin.

Equipment: Figure 9: The application of Hamilton-
« adhesive/non-adhesive traction kit Russell traction using one sling

» two crépe bandages (if not included in
the kit)

» cotton wool padding with non-woven
cover

+ tape

* traction cord

e weights and carrier
e 15cm wide sling

* pillow(s)

« Balkan beam with a cross bar above
the knee, and two extension bars with
crossbars at the foot end of the bed

» three pulleys
e scissors

» spreader plate with pulley attached.
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Skeletal Hamilton-Russell traction
Aim

To safely apply Hamilton-Russell traction via a skeletal pin through the upper tibia.
Equipment:

» skeletal pin

e pin covers

e stirrup

* U loop with pulley attached

e bandage

 large bulldog clips or safety pins

 traction cord

e weights

* pillow(s)

+ Balkan beam with a cross bar above the knee, and two extension bars with crossbars at
the foot end of the bed

» three pulleys.
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Application instructions

Action Rationale
Explain the fitting of the traction to the patient To gain informed consent and enable the
and family/carers. patient to have full understanding of the need

BACK TO CONTENTS 29
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Practitioners should:

e maintain the lower leg parallel to the bed frame

e maintain the degree of abduction prescribed by the medical staff. This is controlled by
the position of the pulleys on the crossbars at the foot of the bed

e maintain the amount of flexion at the hip joint prescribed by the medical staff. This may
have to be compromised by other clinical considerations. A fractured shaft of femur
normally requires 20 degree flexion (Larson and Gould, 1978)

» the patient may be tilted laterally, but should still be aligned to the mid-line and the hip
abduction and rotation controlled by the mechanics of the pulley system

» document procedure and care in the patient’s notes.

Cervical traction

“Cervical traction is a non-invasive method for the reduction and stabilisation of spinal
fractures and dislocations as the method of choice for patients unsuitable for surgery or for
whom surgery is not a priority” (Harrison and Ash, 2011 p.565).

Halo traction
Halo traction is the application of skeletal traction to the head by means of a halo device.

A ‘halo vest’ provides traction and support which allows for proper healing of the
damaged or diseased spinal region. A halo vest includes a ‘halo ring’ that is secured to
the skull with skull pins and a rigid, fleece-lined vest. The vest is attached to the halo
ring with adjustable metal rods or struts. Together the apparatus provides stability to the
cervical column while allowing the patient to be mobile.

Halo traction is applied to the patient in theatre or the emergency department by a
trained team and radiographers.

Some halo rings and vests are MRI compatible. Check with the MRI department if an MRI
test is required.

Patient selection

Halo traction is indicated in adults for definitive treatment of cervical spine trauma
including:

e occipital condyle fractures

 occiptio-cervical dislocation
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Halo traction is indicated in children/young people for:

atlanto-occipital disassociation

Jefferson fractures (burst fracture of C1)
atlas fractures

unstable odontoid fractures

persistent atlanto-axial rotatory subluxation
C1-C2 disassociations

sub axial cervical spine trauma

preoperative reduction in patients with spinal deformity.

Contra-indications:

cranial fractures

infection

severe soft-tissue injury
especially near proposed pin sites
polytrauma

severe chest trauma
barrel-shaped chest

obesity

advanced age

poor mental capacity.

Aim

To apply halo vest to immobilise the spine by restricting head, neck and upper body
movement to promote healing of the damaged or diseased spinal region.

Autonomic dysreflexia

When spinal cord lesions prevent messages of painful stimuli (most commonly, distended
bladder or constipation) from reaching the brain, an autonomic nervous system reaction
is initiated in the body. This is most common in spinal injuries above T6 and presents as
episodes of high blood pressure, throbbing headaches, profuse sweating, flushing of the
skin (above the level of the spinal lesion), and nasal stuffiness.

This is a medical emergency, so recognising and treating the earliest signs and symptoms
efficiently is crucial.
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Application instructions

Action

Rationale

Provide and explain information to patient for
daily care of halo vest.

The patient understands the equipment and
reason for application.

Pins should be checked and tightened
regularly by the doctor, daily for the first three

days and then every three days for two weeks.

32 BACK TO CONTENTS
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Action

Rationale

Vest care:

Halo vest, straps/buckles and bolt integrity will
be assessed once each shift and PRN.

Loose bolts or worn straps should be
reported to medical staff. Buckles should
not be released except for skin care or vest
maintenance.

The sheepskin should be kept dry at all times.

If soiled or wet, notify the practitioner who is
trained in halo vest application, to have the
sheepskin changed.

If edges are only slightly damp, expose to air
and reassess.

Do not add any padding under the vest for
comfort. If the vest does not fit properly,
notify the practitioner for assessment and
adjustment as required

Do not use any supports under the head.

Assess patient’s swallowing. If a patient is
having difficulties swallowing, a swallowing
evaluation should be completed by a speech-
language specialist.

BACK TO CONTENTS
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Action

Rationale

Skin and vest care:

Patients wearing a halo vest are at increased risk for skin
breakdown and should be assessed for pressure areas
once every shift at a minimum, with special attention to
bony prominences.

Patients with neurological deficits may not be aware of
pressure areas and require increased visual inspections.

If patient is non-compliant, at least two staff must be
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Action

Rationale

Repositioning and mobilising:

BACK TO CONTENTS
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Gallows traction

Gallows traction is used in very young children (usually <18 months) to treat a fractured
shaft of femur, or may be used to stretch the soft tissues pre-operatively in the treatment
of developmental dysplasia of the hip (DDH). Gallows traction is appropriate for a

non ambulant child and weighing no more than 12-16 kgs. Compartment syndrome

36 BACK TO CONTENTS
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TRACTION PRINCIPLES AND APPLICATION

Action

Rationale

Re-apply the bandages daily.
Check the area of skin that is visible for
soreness.

To prevent bandages wrinkling and causing
potential tightness, which would cause skin
problems and potentially vascular compromise.

To examine the skin without disturbing the
adhesive traction.

Continue to monitor the circulation two-hourly,
for the first 48 hours.

Check for neurovascular deficit.

Check that pressure is not applied over the
fibula head and that the child is moving their
toes and feet.

To avoid pressure on the common
peronealnerve (also known as the lateral
popliteal nerve), to prevent the development of
foot drop.

Provide age-appropriate toys to entertain the
child in conjunction with the play staff.

To encourage the child’s mental, physical and
social development.

Encourage the parents to participate in
their child’s care eg, feeding, bathing, nappy
changing, traction and bandage checks.

To involve them in the care of their child.

When the skin extensions need to be removed,
they should be soaked off in a bath. The use of
plaster- dissolving solution is also useful.

To reduce the risk of skin irritation.

See: uhs.nhs.uk/Media/UHS-website-2019/Patientinformation/Childhealth/Gallows-
traction-patient-information.pdf
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Slings and springs suspension

‘Slings and springs’ is not true traction, as the aim is to hold the leg in suspension with no
true counter traction. There is no empirical evidence to support its use.

However, Maqueen et al., (2010) report slings and springs traction as a good method for
restoring range of motion gradually to an irritable hip, by abducting the effected leg,

and secondly to rest the hip joint in a flexed position whilst allowing active movement

in a child presenting with Perthes disease. Slings and springs is also used to allow joint
mobilisation while a patient is non-weight bearing following femoral and tibial osteotomy.

Equipment:

BACK TO CONTENTS 39
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Application instructions

Action

Rationale

Give a full explanation to the parents and
child/young person. Use visual aids such as
pictures and DVD.

Allow time to answer questions.
Gain verbal consent for the procedure.

To ensure the parents are fully informed, that
they understand the reason for the traction
and consent to the procedure.

Overhead beam to be in position above either
right or left hip (a degree of abduction may be
ordered by orthopaedic consultant).

With child/young person positioned on bed,
attach a pulley above the child’s affected thigh
and calf.

To attach slings and springs, provide comfort
and encourage range of movement.

Thread traction cord singular through each
pulley which is attached to spring and then
sling

Spring and sling then drops vertically from
overhead beam and may need to be adjusted to
suit each child/ young person.

To suspend the leg at a comfortable height.

Ensure knots are securely tied and check that
the cord does not fray.
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Figure 12: Slings and springs suspension

Practitioners should:

et

BACK TO CONTENTS
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Figure 13: Kendrick traction device
equipment

Figure 14: Kendrick Traction Device
applied to mannequin

Figure 15: Ankle hitch

42
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Traction at home: Thomas splint

Conservative management of femoral shaft fractures with Thomas splint traction in
children/young people is a treatment option, but the treatment time is six to eight weeks.
This length of hospital stay makes this type of treatment as an inpatient unacceptable

BACK TO CONTENTS
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Preparation of traction for care at home

1.

Slings, padding and all traction bandages checked/ changed as required before final
X-ray. Windlass secured with tape (see Figure 17 below).

X-ray carried out and reviewed to ensure early callus formation is seen.

Weights removed. Bed put in flat position. Plaster cast applied over bandages
(thin layer only so it is easily removed in the home with plaster shears) to stop child
removing bandages and padding.

. Child stays in hospital for a further 24 hours to ensure that ring does not cause groin

pressure following weight removal. If skin pressure does occur, turns on windlass need
to be reduced and if there is a significant change in traction then a further X-ray check
may be required. If child reports increased pain in this period it indicates fracture not
stable, so child is not ready for transfer home.

Figure 17: Securing the windlass

Calculation of expected times for treatment

Parents and carers need this information to plan care at home. The times are estimates
and every child will have an individual response to treatment.

44

The total fracture healing time in weeks is usually the age of the child plus two.
Early callus formation one third of total healing time.

Rehabilitation time two to four weeks (that is, time before child/young person is walking
independently following removal of traction).
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Care of the child/young person at home

Care is now provided by parents/carers. They should be provided with a telephone
contact number which they can ring for advice at all times. At home, the child/young
person should be kept on bed rest.

The child/young person may sit up for meals and for a short period afterwards. A child/

young person who is allowed to sit up for too long will experience skin pressure problems,

therefore for the majority of the time, they should not be made comfortable sitting up

— most children/young people will sit themselves up, but if they aren’t supported will

lie down again. Lying pro0.6 (w)8.5 EMC (r)9.m [(B<C T*[ (i)9.822i175) 7ng.1 (rs)4(h)-2. (r)8.9 (i)5.1.1 (tn)T
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Abduction — movement of a limb from the midline of the body.
Adduction — movement of a limb closer to the midline of the body.
Anti-embolic - chemical or mechanical methods used to prevent blood clot formation.

Balkan beam - vertical poles at the head and foot of the bed joined by overhead
horizontal poles. Both the upright and horizontal poles can have adjustable cross bars
positioned as required for the attachment of pulleys.

Bohler stirrup — a ‘U’-shaped stirrup with special ends which fits onto a Steinmann or
Denham pin with a loop at one end for attachment of traction cord.

Capillary refill — assessment of circulation return to small blood vessels.

Cast padding - used to protect bony prominences from pressure, to reduce risk of
pressure ulcers from developing.

Common peroneal nerve (lateral popliteal nerve)  — nerve which winds around the head of

the fibular near the knee joint.

Compartment syndrome — a condition caused by increased pressure within a
compartment of a limb which leads to reduced oxygenation of the tissues and eventually
death of those tissues. Plantar flexion of the foot with inversion will increase pressure
within the calf alone even without the application of a cast or traction.

Counter traction — a force acting in the opposite direction to the pull or line of traction on
the limb or body.

Deep vein thrombosis (DVT) - a blood clot that forms in the veins called a thrombus. Clot
can then break off to form an embolus eg, pulmonary embolus, which can be fatal.

Denham pin — a rigid stainless steel pin with a short threaded area; usually 4-6mm in
diameter and of varying lengths.

Distal — part furthest away from the centre of the body.

Dorsalis pedis
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Hyperextension — excessive extension of a joint beyond normal limits. Can be a normal
finding in some patients’ knees.

Nissen stirrup — similar to the Bohler stirrup but has multiple positions to attach traction
cord to give some control over rotation of the leg.

Non-union — no healing or very slow healing of a fracture.
Optimum — the best possible in any given set of circumstances.

Plantar flexion - relates to the sole of the foot, the plantar side, when the toes point
downwards. The opposite of dorsiflexion.

Proximal — part nearer to the centre of the body.

Radial pulse — pulse palpable at the wrist joint just below the base of the thumb.
Recumbent — lying down flat on the back or sides.

Semi-recumbent — as recumbent, but with the trunk slightly raised.

Skin extensions — either adhesive or non-adhesive, available in pre-made packs; applied
to inner and outer side of limbs to allow traction to be applied.

Slings for Thomas splint — non-stretchy material placed across the bars of the splint and
anchored on the outer side within safety pins.

Spreaders — a device used to allow traction cord to slide without compression on the
patient’s limb.

Steinmann pin — a rigid stainless steel pin, 4-6mm in diameter of varying lengths.

Thomas splint — two longitudinal bars, terminating in a w-shaped extension bow at the
distal end. Proximally, a leather ring is set obliquely at an angle of 120 degrees to the
metal bar. Rings can be full, split or half.

Thrombus - the formation, presence or development of a clot or thrombus in a vein.

Traction cord - strong cord which can be tied securely without slipd 97 (i)5.1 (0)31 (x)9.27D /Span <<.4 (m
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