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Abstract
Purpose of Review To provide an overview of patient management and surgical technique regarded as best practice in optimising
outcome following primary and secondary amputation in trauma patients. This is supported by evidence where available.
Recent Findings There is increasing evidence that primary amputation may offer superior outcome to reconstruction in severe
open lower limb injuries, particularly segmental trauma involving the foot and tibia. Similarly, patients considering complex
reconstructive procedures for failed trauma management should be counselled that reported outcomes are equivalent or better
following amputation and are achieved faster and with less complications. Patients should be fully informed of this when making
decisions about management, though this needs to be individualised. Various surgical techniques have been associated with
improved outcome and these are described herein. Careful peri-operative pain management has been associated with faster
rehabilitation, better psychological response and a reduced risk of chronic pain. On discharge, patients should be linked to
rehabilitation, prosthetic and clinical psychology services and these should be integrated where possible.
Summary A holistic, multidisciplinary approach is recommended in all aspects of care and should be available from the outset.
Patients should be optimised medically and functionally, where possible pre-operatively. Psychological assessment and early
information sharing are recommended. Where this is not possible due to acuity, these issues should be addressed as soon as
possible post-amputation. Particularly where the limb is severely injured, careful planning and joint operating by senior
Orthopaedic, Plastic and Vascular surgeons can achieve the best results.

Keywords Lower limb amputation . Primary amputation . Secondary amputation . Amputation rehabilitation . Trauma and
amputation

Introduction

Lower limb amputation is life changing surgery, requiring
prolonged rehabilitation and usually results in major function-
al adjustments for the patient [1••, 2••]. This is the case regard-
less of the indication but varies widely between patients. In
developed countries, amputation is most commonly undertak-
en for ischaemia due to diabetes or peripheral vascular

disease, with trauma being the second most common indica-
tion. Patients undergoing amputation following an injury are
usually younger, with higher functional demands and a longer
life expectancy [1••]. Therefore, when amputation is indicat-
ed, producing a useful, painless stump which will accommo-
date a functional prosthetic is of paramount importance. This
paper aims to provide advice on achieving a good quality
outcome for trauma patients undergoing primary or secondary
amputation when limb salvage has failed. A holistic multidis-
ciplinary approach is essential and the following aims to cover
all aspects of managing such patients.

Pre-operative Care

Pre-operative decision making in patients undergoing ampu-
tation is critical. Wherever possible, patients should be fully
informed and involved in this process from the outset. The
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manner in which this occurs will depend on the type of patient
involved. In those undergoing planned amputation, there
should be time to fully engage with amputation rehabilitation
services including specialists from rehabilitation medicine,
physiotherapy, occupational therapy, prosthetics and clinical
psychology. This possibility will be limited in patients requir-
ing urgent or sub-acute amputations but should be sought
wherever possible, even if the process is incomplete. In those
where this is not practical, as full an explanation as possible of
practicalities, likely post-operative course and expected out-
come should be given by the treating surgeons and these ser-
vices should be engaged early in the post-operative phase [1••,
3].

In patients with severe lower limb trauma, particularly com-
bined distal tibial and foot injuries, there is increasing evidence
that amputation can offer equivalent or superior functional out-
come to limb salvage surgery with a shorter, less complex
treatment pathway and lower risk of complication (Fig. 1).
Similarly, those presenting with complex post-traumatic com-
plications may be better served by early amputation than
prolonged complex limb salvage [3, 4••, 5]. It is the authors’
experience that introducing this concept from the outset is ben-
eficial, even in those electing to have limb reconstruction, as if
this is unsuccessful, ultimate amputation may be necessary. A
similar approach is advisable in those being counselled about
potential treatments for complications of previous trauma in-
cluding infection and non-union. Unfortunately, systems such
as the Mangled Extremity Severity (MESS) score have not
proved to be helpful in determining which patients should un-
dergo amputation and careful individualised decisionmaking is
advised [6, 7]. Early amputation in appropriate patients has
been shown to shorten hospital stay [5] and to lead to better
function and perceived outcomes for the patient [8••].

Careful multidisciplinary planning should be undertaken in
every case to determine the ideal level of amputation. This will
be a balance between maintaining length and function,
performing the amputation through healthy tissue to improve
wound healing and optimising potential for prosthetic fit.
Engagement between trauma surgeons and prosthetists is in-
tegral to understand the advantages and disadvantages of dif-
ferent levels of amputation in specific patients [1••, 3, 9].
Various more complex methods can be used to retain length,
including free tissue transfer or Bspare parts surgery^ using
viable tissue from the amputate to provide soft tissue coverage
for healthy bone. This may be appropriate in certain patients
where maintenance of limb length is important for function,
particularly where this allows the knee to be salvaged. For the
bony tissue, lengthening procedures or calcaneal transfer may
be undertaken where there is inadequate proximal bone stock
to maintain length for prosthetic fit in short below knee am-
putation. Such approaches must, however, be carefully bal-
anced against the practical advantages of adopting a simpler
amputation at a higher level through healthy tissue without the

need for complex reconstruction, particularly in those with
reduced physiologic reserves. A good residual limb at a higher
level will usually result in better function than a poor residual
limb at a lower level. Again, this decision making is highly
individualised and must include all parties.

Optimising the Patient for Surgery

In the context of immediate primary amputation for cata-
strophic injury, pre-operative optimisation will not be possi-
ble; for all other patients, it should be considered essential.
Assessing and optimising the patient’s cardiorespiratory func-
tion, renal function and nutritional state should be routine for
all patients undergoing major surgery but may be limited by
time in injured patients. It should not, however, be
overlooked, as correct management will reduce the significant
risk of common problems such as myocardial infarction, atel-
ectasis, chest infections and acute kidney injury [10].

Amputation is a major procedure and in the context of
trauma is associated with a high incidence of both physical
and psychological complications [1••, 11, 3]. Post-traumatic
stress disorder (PTSD) occurs at much higher rates in patients
undergoing amputation for trauma than for vascular disorders
[12]. Depression and adjustment disorders are also common
[13, 14]. In our practice, all major trauma patients are offered
input from specialist clinical psychologists with the intention
of reducing these complications. The risk of adverse psycho-
logical response is increased where severe post-operative pain
is present [15••, 16•]. Although pre-emptive epidural or spinal
anaesthesia has not been shown to reduce the incidence of
post-operative pain and phantom limb pain, reducing pre-
operative pain from the limb has been shown to improve out-
comes [17, 18], and in our practice, the use of pre-operative
gabapentin loading and intra-operative epidural or nerve
sheath anaesthesia is routine. It may be appropriate to engage
pain specialists pre-operatively to optimise therapy where
chronic, and particularly neurogenic, pain has become
established.

Intra-operative

Acute Amputation

In some patients who present with catastrophic injury, it is
clear from the outset that limb salvage surgery is either im-
possible, unsafe or unlikely to be of functional benefit. In
these situations, it is preferable to postpone amputation at
the initial procedure until the patient can be fully involved in
the decision-making process as detailed above. The patient’s
limb should therefore be acutely managed in a way which
renders it safe but does not preclude or compromise later re-
construction if this is what the patient ultimately wishes. In
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doing so, it is important to avoid complex reconstruction that
might cause harm to the patient but is ultimately likely to be
futile. Wounds should be properly debrided and skeletal
stabilisation provided in the simplest manner that will be ef-
fective, often by external fixation (Fig. 1). The treating sur-
geon should plan these initial Bdamage control^ procedures
carefully to avoid interventions which will unnecessarily com-
promise the residual limb should the patient wish amputation.
Where required, fasciotomies should be performed in a man-
ner which preserves the perforating vessels to maintain the
cutaneous vascular supply for use in future amputation or
indeed reconstruction [2••, 19]. This is critical even when

amputation is planned in order to protect muscle viability for
fashioning the residuum. The removal of distal healthy tissue
which might be useful later as a reservoir of Bspare parts^
should be avoided without discussion with a plastic recon-
structive surgeon. For example, uninjured distal skin might
be suitable for skin grafting and other tissues for more com-
plex reconstruction avoiding donor site morbidity. Where ini-
tial salvage is impossible, for example in severe crush or blast
injuries, or where the limb has been severed and is not suitable
for reimplantation, primary amputation in the emergency
phase may be inevitable. Guillotine amputation must be
avoided, as this will compromise proper closure, and an

Fig. 1 Patient with open hindfoot, midfoot and ankle fractures in
combination with pre-existing symptomatic post-traumatic ankle
arthritis following a pilon fracture. Patient counselled about possibility
of reconstructive amputation on admission and wished to consider this. a
Complex open wounds on presentation. b Wounds following
debridement, note open calcaneal fracture with bone loss, open ankle

fracture with chondral damage to talus and soft tissue defects requiring
microsurgical reconstruction. c Temporary spanning external fixator and
VAC dressings applied. Note proximal ex-fix pins have been placed
below level of trans-tibial amputation. d Pre-operative CT scan and
intra-operative images. Note pre-existing ankle arthritis, complex peri-
implant fracture and complex open calcaneal fracture with bone loss
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amputation generally undertaken at the lowest recognised lev-
el where non-viable and contaminated tissue has been fully
removed. Appropriate flaps for closure should be fashioned
but these left as long as possible as they may retract. In most
circumstance, the amputation stump should not be closed at
this stage, particularly with high energy blunt, blast or ballistic
injuries, as tissue viability may take time to be fully apparent.
The stump should be covered with absorbent dressings or a
negative pressure therapy dressing applied (NPTD). All this
will require careful thought and such decisions can be partic-
ularly difficult in the acute setting. A multi-disciplinary ap-
proach is advocated, and wherever possible, senior decision
makers from multiple backgrounds should be engaged.

Planned Amputation

Set-up

The use of a tourniquet is recommended where possible and
has been shown to reduce the need for blood products [20], an
important consideration as blood loss in major lower limb
amputation has been shown to be significantly miscalculated
[21••]. When undertaking through knee amputation, it is ad-
visable to release the tourniquet when balancing the extensor
mechanism myodesis and high transfemoral or hip disarticu-
lation procedures will preclude tourniquet use. Otherwise,
standard theatre set-up and team preparation should allow
for all eventualities, including the need to transfuse intraoper-
atively or abandon the procedure if the patient becomes too
unstable under anaesthesia. In this case, it is useful to have
negative pressure dressings available to temporise wounds.
This is also applicable in cases where a staged amputation
has been determined to be the best course for the patient.

Whilst regional and local anaesthesia have not consistently
been shown to reduce the incidence of phantom pain in the
long term, we believe that good post-operative pain relief is
critical [15••, 22]. This builds patient confidence, aids nursing
care, facilitates early mobilisation and may help reduce ad-
verse psychological reaction. We therefore engage with the
anaesthetic team to this end advocating pre-emptive analgesia,
including regional techniques where appropriate, and ensure a
clear and effective post-operative pain management strategy is
in place before the patient leaves the operating suite. Use of
nerve sheath catheters is discussed below.

Where to Place Incisions and Planning Closure

It is accepted that a soft, painless, pliable scar out of the
weightbearing area is best for rehabilitation as it allows use
of a well-fitting prosthesis. When performing amputation in
the context of severe trauma or post attempted limb salvage, it
is often found that Bideal^ incisions are not possible as the
injury and previous surgery has disrupted the soft tissue

envelope. This is usually preferable to ideally placed scars in
an excessively short limb. It is important to plan these cases
with a plastic reconstructive surgeon to minimise the risk of
complications and adverse outcome arising from such issues.
As patients undergoing early amputation will usually have
sustained high energy injuries, tissues need to be handled with
care and treated delicately. This is also true in delayed ampu-
tation where scarring and internal damage may compromise
tissue resilience. Furthering injury to the already damaged
tissues may cause delayed necrosis and failure of wound
healing. Maintaining the soft tissues as composite units in-
cluding the deep fascia should allow the surgeon to create
fasciocutaneous flaps with robust blood supply. Blunt dissec-
tion in the superficial tissues should be avoided and the au-
thors prefer to use a scalpel or cutting diathermy for this pur-
pose (Fig. 2a, b.

Revision surgery in these patients is not uncommon [2••]
and it is logical that primary skin closure is preferable for
timely healing, rehabilitation and to minimise problems with
later access. However, as our practice is to try to maintain as
much limb length as possible, we do not exclude the use of
skin grafting (for small areas) or local flaps to move local skin
to the areas that will be used for weightbearing. As mentioned
above, in some patients, the use of free tissue transfer or fillet
flaps from the amputate may allow for significantly longer
retained limb length. It is important to consider the role that
the soft tissue in specific areas will have once a prosthetic is
fitted and plan to make coverage in areas of pressure robust,
pliable yet stable and protective of bony prominences.

In order for a prosthesis to be useful, it must have a good
quality stump to be attached to. That is, one that has robust,
stable soft tissue cover overlying the bones but without excess
tissue causing sagging or excess movement relative to the
deep tissues. Proper planning with flat, linear incisions that
are closed in anatomical layers and free of tension should
deliver the best quality residuum. The leg is more forgiving
than the rest of the body in terms of flap size [23] due to its
excellent blood supply [24]. However, it is important to have
appropriately skilled and experienced surgeons who can as-
sess the soft tissues for their viability and their inclusion or
exclusion in coverage of the amputation. Whilst it is desirable
to remove damaged skeletal tissue, as this may lead to a higher
than otherwise desirable level of amputation, it is sometimes
sensible to include previously treated fractures within the re-
siduum or indeed fix fractures where the amputation is being
carried out in the acute phase. It is important to consider how
the presence of internal fixation hardware might compromise
prosthetic fit. Combined planning and surgery by specialist
orthopaedic and plastic surgeons should allow all possibilities
to be considered. Regardless of the level of the amputation,
planning adequate and robust soft tissue coverage will opti-
mise stump healing and ultimate function.
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Deep Tissue Management

Whilst performing the amputation, meticulous haemostasis is
important to prevent post-operative bleeding and haematoma
formation (Figs. 2f and 3a). The authors prefer to transfix and
double ligate major vessels, which should be specifically iden-
tified in a systematic manner during dissection. Ligation
should be performed at the distal extent of such vessels to
preserve the blood supply to the overlying skin. It is important
that they are separated from their accompanying nerves and
veins and arteries ligated separately. Again, the use of a guard-
ed needle point monopolar diathermy is preferred to cut

muscle which contains multiple small vessels and may also
be a potent source of post-operative haematoma formation if
not adequately controlled. It is usual to release the tourniquet
once preparation of the tissues and initial haemostasis is com-
plete, before any closure is performed. This allows any ongo-
ing bleeding to be dealt with.

The management of nerves in amputations remains a topic
of ongoing debate. Neuroma formation is an inevitable part of
nerve healing. Nerves should be individually identified in a
systematic manner and carefully transected. By applying trac-
tion to the nerve and dividing it sharply, the cut end retracts
past the cut end of the bone and sits in non-pressure bearing

Fig. 2 Initial steps of trans-tibial amputation (case from Fig. 1). a Long
posterior flap planned and initial incision made. Note full thickness sharp
dissection beyond deep fascia. b Dissection of anterior soft tissues
exposing muscle compartments and bone. c Neural structures
individually identified and dealt with. d Bone cut made at planned level
using power saw cooled with saline. Note retractor protecting posterior

soft tissues. e Tibial nerve identified, placed under traction and divided
using a blade as high as possible to avoid neuroma formation in
superficial tissues. f Posterior flap developed and then distal tissues
removed. Note that deep posterior compartment muscles removed to
reduce bulk of residuum
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areas, reducing its exposure to shearing and pressure damage
(Fig. 2c, d). This is thought to limit formation of neuroma, or
at least allow the neuroma to form deep in the soft tissues and
prevent it being symptomatic. There is no reliable way to
predict symptomatic neuroma formation although ultrasound
imaging may be of use in detecting established lesions which
can be amenable to surgical treatment [25]. Various techniques
including burying the nerve end in a bone tunnel and joining
divided nerves do not have strong evidence to support their
routine use, but likewise are not shown to cause complication
[26]. Large nerves, particularly the sciatic, have relatively
large blood vessels running with them and many texts recom-
mend that the nerve be ligated with the vessels. However, as

this may be at odds with experimental practice where nerve
ligation is used to induce neuropathic pain, it would be logical
to separate the nerve and vessel to manage them individually
[27]. A more recent technique advocated by some is to crush
the nerve proximally prior to transection. Whilst apparently at
odds with established technique, the premise of this is that
neuroma formation cannot be prevented entirely. By injuring
the nerve slightly proximally to its division, it is theorised that
the limited regrowth which occurs should be housed in the
distal remaining nerve sheath and that this might limit neuro-
ma formation. Unfortunately, evidence to support this ap-
proach is still lacking.

Fig. 3 Final steps of trans-tibial amputation (case from Figs. 1 and 2). a
Early stage showing identification of vascular structures for individual
ligation. b Long posterior muscle flap developed. This has been left long
to allow accurate formation without risk of having inadequate tissue to
facilitate closure. Deep posterior compartment muscles removed. c Flap
length planned and trimmed to appropriate length. dMyodesis/myoplasty

with superficial posterior compartment muscles sutured to periosteum
overlying tibia and anterior compartment fascia forming well-padded
but stable coverage without excessive bulk. e Skin closure, note nerve
sheath catheter has been placed and brought out anteriorly. f Early result
at 4 weeks post-amputation

74 Curr Trauma Rep (2019) 5:69–78



If the patient has not had spinal or regional anaesthesia as
part of the anaesthetic, the nerve should be injected with local
anaesthetic prior to division. Alternatively, in large nerves, a
nerve sheath catheter can be inserted. There is some evidence
that this may help reduce the incidence of phantom limb pain
[26]. Duration of therapy remains debatable, but prolonged
use appears to bemore effective in this regard. It is our practise
to place a nerve catheter in the major nerve encountered dur-
ing amputation (usually the tibial or sciatic) and leave this in
place for several days post-operatively.

Muscles

In amputations for trauma, particularly in the acute phase, sig-
nificant muscle disruption should be expected. This must also
be considered in patients undergoing delayed amputations
where there is likely to be muscle loss and significant scarring.
Following debridement, the muscle remnants in the residual
limb will be lacking distal attachment and without anchoring
will atrophy leading to loss of soft tissue bulk in the stump,
increasing the likelihood of pain and late wound problems. It
is vital to consider muscle closure carefully at the time of am-
putation as this will not be manageable in the same way if
revision is required. Myofascial closure, suturing together of
the Bends^ of the fascial envelope to enclose the muscle, pro-
vides poor stability. A combination of myoplasty (suturing an-
tagonistic groups to one another) and myodesis (suturing the
deep fascia of the muscle to adjacent periosteum) gives a much
more stable envelope. The exact recommended technique will
vary dependent on type and level of amputation that has been
selected. The muscles should be secured under physiologic
tension, which is not consistent between patients, and relies
on the experience of the surgeon to determine (Figs. 2f and 3d).

Bone

Load transfer to amputation prosthetics can be by end bearing
or more commonly circumferential fit. Careful consideration
must be made to the cutting of the bone regardless. In a non-
end bearing limb, the prosthesis subjects the muscles to shear
and transverse compression, with shearing around the bony
prominences [28]. Prior to amputation, each individual case
should be carefully considered to take into account the mobil-
ity requirements of the patient and the prosthesis available for
the level of amputation. This will allow the surgeon to under-
stand the intended manner of prosthetic fit and take this into
account alongside the recommended shape of the bone end at
particular levels. Possible complications related to the bone
should also be considered to further identify the correct bone
end shaping. Any malalignment proximal to the amputation
level should also be identified and taken into account [29]. In
some trauma patients, fixation may already be present in the
limb either at the site of the amputation level or proximally.

Thought must be given to the need for removal of this. Also,
the possibility of amputationmust be entertained in all patients
with severe limb injury, and care given to the placement of
external and internal fixation devices to minimise interference
with a potential later amputation.

Once the level is identified, a periosteal elevator is used to
expose the bone ready for the saw cut. A reciprocating power
saw is used to give clean bone ends at a length which enables
adequate soft tissue closure (Fig. 2d). This should be cooled
with saline to reduce the risk of bone necrosis and infection.
Bone ends should be carefully rounded off using bone nib-
blers and a file. This reduces pressure areas and soft tissue
damage during wearing of prosthesis.

A significant number of amputation patients develop prob-
lems with prosthetic fit due to the formation of heterotopic
ossification. This is particularly prevalent in military casual-
ties and those with blast injuries. Whilst careful surgical tech-
nique and the avoidance of excessive periosteal stripping is
recommended, no specific surgical strategy has been identi-
fied which might help prevent the formation of unwanted
bone. Radiotherapy and high-dose non-steroidal therapy have
proved useful in reducing heterotopic ossification in high-risk
patients in certain situations. However, patients undergoing
amputation in a previously injured limb have a high risk of
wound healing problems, which these therapies may exacer-
bate, and they are probably best avoided for similar reasons in
the acutely injured [30••].

Soft Tissue Closure and Dressings

Careful soft tissue closure in amputation in imperative as the
blood supply to flaps may be tenuous, and capacity for wound
healing impaired by pathophysiological pathways resulting from
polytrauma. Delayed wound healing increases the risk of com-
plications, delays rehabilitation and limb fitting and may nega-
tively impact long-term outcome. Having planned skin incisions
and amputation level carefully, skin closure should be tension
free and performed in the standard manner. Layered closure min-
imises wound tension and allows accurate opposition of skin
edges. If direct closure is not possible due to tissue loss, we
would advocate the use of plastic surgical techniques to facilitate
skin cover. As discussed previously, importing tissue either lo-
cally or as free tissue to maintain length is often appropriate,
particularly if this allows the knee to be retained, but the effect
of this on prosthetic fit and functionmust be carefully considered.

Decision on closure, drains and dressings must be
individualised, our preference is to close the deep tissues over
the bone as above using combined myodesis/myoplasty, ap-
proximate the skin using resorbable deep dermal sutures and
then close the skin with interrupted, non-absorbable stitches
(Fig. 3c–e). The routine use of drains in any surgical wound
is not born out by evidence but may be useful to close down
dead space in the stump in selected cases. In our experience,
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there is not a marked benefit to their use, nor is there a signif-
icant complication rate and we do not place them routinely.
Dressings should be non-adherent and non-circumferential but
provide compression to limit post-operative swelling. Typically,
gauze over the wound with wool and crepe covering is suffi-
cient and should allow the easy removal of drains. When
performing amputations below the knee, care must be taken
to dress the stump in such a way as to preserve joint position.

Aftercare

Post-operative Care

As discussed above, significant post-operative pain presents a
major issue in terms of delayed rehabilitation, mental health and
chronic pain and it is important that the patient receives early input
from the specialist pain team [1••, 3, 31••]. Ideally, this will have
been arranged pre-operatively but, if the urgency of surgery has
dictated otherwise, their involvement should be at the earliest
opportunity. Patients should be carefully reviewed to ensure that
pain management is adequate in the early post-operative phase.

Whilst the stump cannot be used to weight-bear until well
healed, the prosthetics team should be made aware of the patient
early and the prosthetist, specialist physiotherapists and rehabili-
tation doctors involved from the start. This should allow the pa-
tient to begin adjusting to the idea of using a prosthetic limb well
before they start the fitting process. Again, input from clinical
psychology will also be vital. This should not delay the patient
being mobilised to minimise loss of physical conditioning and
reduce the risk of thromboembolic events, atelectasis and chest
infections [8••, 2••, 31••]. Chest physiotherapy andmobilising the
patient as early as possible is therefore generally advocated, along
with the routine use of mechanical and pharmacological
thromboprophylaxis where appropriate. If managed well, the pa-
tient should be mobilising using walking aids, without weight-
bearing on the stump, well before the wound is fully healed. It is
important to monitor the wound to ensure it is not being compro-
mised: we advocate regular wound inspection after day 5 and
removal of skin sutures at around 3 weeks post-op. If drains are
used, they should be removed at the earliest opportunity, once the
surgical team is happy there is no collection forming.

When the patient is able to be discharged from the acute
surgical service, they will require multiple follow-up with the
surgical service, physiotherapy, rehabilitation and prosthetists.
Streamlining services as far as possible to combine these appoint-
ments allows ongoingmultidisciplinary input as well as reducing
disruption for the patient as they adjust to lifewith an amputation.
In our practise, this has manifested as a combined ortho-plastic
clinic for surgical follow-up alongside awell-established integrat-
ed rehabilitation, physiotherapy and prosthetic service for ampu-
tees. We are in the process of instituting a less frequent but
regular clinic that combines all these services where we can

review patients who are having problems with prosthetic fit
and other complications. Follow-up time is not set but should
continue until the patient and the treating teams are happy that
things cannot be improved further. This is likely to be a timescale
measured in years rather than months and usually lifelong in
terms of the prosthetic rehabilitation service.

Summary and Conclusions

Trauma patients requiring amputation will have better out-
comes with multidisciplinary input from the outset. This
should minimise the time spent in hospital and allow early
identification of problems.

Experienced surgeons performing carefully planned opera-
tions have been recognised to improve outcomes for patients in
all areas of trauma.We therefore strongly recommend that where
possible this is instituted for patients requiring amputation. It is
our opinion that combined input from plastic and orthopaedic
surgical teams in the planning, surgical and follow-up phases
can maximise these benefits particularly in complex situations.
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