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Abstract

Introduction: Although currently less major amputation is performed, due to more effective
revascularization and endovascular treatment, limbs amputations are still necessary and commonly
used as a therapeutic method. Amputation of the lower limb is associated with long-term
hospitalization, treatment, rehabilitation and a high level of mortality among older people. For the
elderly, additionally suffer from number of chronic diseases, who for various reasons amputation of
the limb is the only possible treatment option, recommendations regarding further care after such
surgery are important.

Results: Causes of lower limb amputation include ia. non-traumatic reasons like diabetes or infection
and traumatic ones. Frequency of removal of the lower limb, regardless of its reason is estimated
about 5.6 to 600 per 100,000 people and the percentage is about 20 times higher in diabetes-suffering
people than in non-diabetic. In the case of this disease, amputations mainly concern men over 60
years of age, as well as people who have been subject to hospital treatment many times. Care for a
patient who is prepared to amputation procedure include pre- and post-operative rehabilitation,
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prosthesis of amputated limb, psychological care, patient education and also pharmacotherapy. It is
important to give to patient enoxaparin to reduce thromboembolic risk. To increase quality of life
after amputation it is important to provide adequate nursing care.

Discussion: Other overlooked diseases, which can lead to lower limb amputation are ia. Charcot
disease. Proper diagnosis, differentiation and treatment process is extremely important cause can
allow patient to avoid the amputation.

Conclusion: Gathered recommendations for correct, high-quality, multi-faceted medical care for
patients after amputation of the lower limb will improve the quality of medical services for this group
of patients.

Keywords: elderly person; lower limb; amputation

Introduction

According to some reports, the number of major amputations has decreased in the last decade.
It may have been caused by the increasing aggressiveness in revascularization and endovascular
intervention. Major amputations are still commonly performed. Even though in some hospitals the
aggressive revascularization in order to cure the limbs is preferred, the amputations are still performed
there. As for patients who had been undergoing revascularization attempts without success, those who
had other diseases, those whose anatomical features didn’t let them undergo a revascularization , or
those with infections and a big surface of damaged tissue —had to undergo a major amputation. When
it comes to prosthesis, to reduce the energy expenditure, if possible, the knee joint should be
maintained. [1] Several studies show, that the number of patients with a advanced manifestation of
PAD ( peripheral arterial disease) - CLI (critical leg ischemia) — has increased due to the population’s
aging. A CLI patient is often an older person, suffering from comorbid diseases. This patient also has
a tendency for such complications as miocardial infarctions or strokes. A quarter of patients with CLI
is going to have an amputation performed within the year of the diagnosis. The amputation lets the
patients eliminate the pain and stop a gangrene infection particularly when they have any wounds,
suffer from diabetes or when there’s no option of undergoing revascularization. [2] As for the diabetic
foot syndrome among type 2 diabetic patients, there are studies to prove that the risk factors related to
a major lower limb amputation were: a diabetes which was present for at least 15 years, when HbA1lc
value was at least 8%, the patient was on insulin, the patient had hypertension, cardiac diseases,
chronic renal impairment, underwent a stroke, a gangrene, patients with other components, ischemia
or a higher Wagner classification. A significant difference in the rate between sexes hasn’t been
proven. [3] A major amputation of the lower extremity is defined as a thigh or leg amputation. As for
the diabetic foot, patients older than 65 years had a 1.9 times higher risk to be qualified for a major
amputation of the lower extremity. [4] According to some reports, CABG surgery, diabetic
retinopathy and Charcot's arthropathy increase the risk of undergoing an amputation in prospect. [5]

Results:
1. Causes of lower limb amputation.

Amputation of the lower limb is associated with long-term hospitalization, treatment,
rehabilitation and a high level of mortality among older people. As for the causes of amputation of the
lower limbs, we distinguish between traumatic and non-traumatic causes. The most common cause of
non-traumatic limb loss is long-term poorly treated diabetes and infection. Diabetes causes damage to
the blood vessels causing their overgrowth, loss of elasticity and the formation of atherosclerotic
plaques. This results in ischemia and consequently, necrotic changes and amputation. [6]

When it comes to traumatic amputations, they most often resulted from accidents of motor
vehicles, next in the queue there were accidents related to the servicing or assembly of machines. In
today's population, traumatic amputations are not anything special, more and more people have cars,
more and more works a few positions, hence an increase in accidents. In these events, the amputation
usually only has one limb, which does not mean a significant increase in mortality risk, worse if the
limb is amputated several times, then the risk increases rapidly. [7]

The reason lies also in the mentality of society, understood as the lack of control over health,
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the lack of diagnostic tests, the lack of basic knowledge about the disease. This is mainly about
vascular changes that cover a large part of the population, especially older people. One can not forget
about clinicians who also overlook important risk factors. [8]

Neurogenic arthropathy, otherwise known as Charcot joints, is another important
predisposing factor for amputation of lower limbs. It is a late complication of diabetes and diabetic
polyneuropathy. In older people who often coexist with osteoporotic changes they have a greater
predisposition to bone deformation. Therefore, the effect of neurogenic arthropathy is increased. [9]

Arthroplasty of the knee joint, or surgical reconstruction, may be associated with an infection
secondary to this surgery. This is a serious condition that persuades the surgeons to amputate above
the knee in order to control the infection. Fortunately, this happens relatively rarely, the percentage of
patients qualified for amputation due to infection is 0.10%. [10]

2. Epidemiology of lower limb amputation.

Due to the fact that amputations of the lower limb are most often the result of the diabetic foot
syndrome, in this case they are the most common indication for hospital treatment. The incidence of
amputations associated with diabetic foot is estimated to be up to 20 times higher than for non-
diabetics. In the case of this disease, amputations mainly concern men over 60 years of age, as well as
people who have been subject to hospital treatment many times. [11, 12, 13, 14]

Amputations most often affect diabetics than healthy people. The diabetic foot syndrome is
associated with 20% of people who have diabetes, typically type 2 and have
a neuropathic base. [13]

The exact frequency of removal of the lower limb, regardless of its type in people suffering
from diabetes, ranges from about 5.6 to 600 per 100,000 inhabitants in the world, with the incidence
in non-diabetic people from 5.8 to 31 per 100,000 inhabitants. [15]

The inevitable complication of amputation in the course of diabetic foot is death. It is
estimated that as a result, mortality among patients ranges from 5-17%. In addition, during the first 12
months after the surgery, 13-40% of them die, and after about 5 years, the percentage may be the
highest 80%. The results of the study also confirm that the risk of death is much higher in the case of
diabetic foot than cancers. [12]

In second place, as to the frequency of occurrence, there are amputations necessary to
perform after traffic accidents, war injuries or electric shocks, i.e. traumatic amputations. They are
more frequently performed in men than in women. [11]

The rarest indication for amputation is malignancy. The development of medicine and much
more effective diagnostic processes allow for the rapid detection of cancer and the use of implants,
thus preventing the removal of the limb. [11]

According to the research carried out over 4 years, the number of non-traumatic lower limb
amputations below or above the knee joint has increased from 7703 in 2009 to 8111 in 2012. The
number of same types of amputations in diabetic patients increased from 3731 in 2009 to 4598 in
2012. The National Health Fund database also registered the number of major amputations that were
repeated with the same people throughout the year. For example, in 2011 one person underwent a 4-
fold amputation, while in 172 people it was repeated. In 2012, one person underwent amputation 5
times, while in 199 people the amputation was performed a second time. [15]

3. Pharmacological treatment carried out with amputations.

Main preparation to the amputation is called pre-operative rehabilitation. It consist of physical
activity, rehabilitation with psychologist and education about rehabilitation process. [16] Of course
there is also pharmacological treatment.

If we decide about amputation it is very important to reduce thromboembolic risk. Patients are
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given low molecular weight heparin (enoxaparin). 12 hours before amputation is optimal time to
reduce risk of thrombosis to 9,75%. This method is both efficient and safe. Therefore heparin should
be discontinued promptly in case of developing thrombocytopenia. Of course if we have an operation
with high risk of bleeding it is required to stop taking antiplatelet drugs. For example klopidogrel is
excluded from treatment 5 days before an operation.

We have two methods of anesthesia, which are used in amputations — spinal and general.
Many factors determine our choice between both of them, for example: patient satisfaction,
postoperative hospital stay, postoperative pain scores, cost-effectiveness. [17]

Extremely interesting phenomenon, which unfortunately affects a large proportion of people
after amputations is phantom limb pain. It is said that it concerns between 60% and 90% patients with
amputated limb. We can treat it in both ways: pharmacological and non-pharmacological. Drugs
belonging to the firs of them are: tricyclic antidepressants, narcotic drugs, anti-epileptic medications,
analgesics. To the second we can count methods as: transcutaneous electrical nerve stimulation,
acupuncture. One of the novelties is mirror therapy, which is one of physiotherapeutic method.
Neither pharmacological nor non-pharmacological treatment has clearly proven effects.

A very common medical condition in limb amputees is depression and posttraumatic stress
disorder (PTSD). For patients amputations very often are traumatic events and they are associated
with intense fear and anxiety. [18] Patients can be helped by building social support, individual
psychotherapy. Unfortunately, people after amputations are very often left alone and their only
therapy are drugs, including: tricyclic antidepressants, monoamine-ocdease inhibitors, SNRI, SSRI,
NRI.

Novelty in the treatment of people after a hand amputation are regenerating substances
(RGTA). Advantages of this method are: acceleration of the healing process and stimulating the
vitality of skin grafts. No contractures when achieving a large range of movements.

4. Prosthesis after amputation of the lower limb

Choosing the right prosthesis is part of comprehensive treatment of older people with
amputations. Amputation within the lower limb limits the ability to move, and walking reeducation is
one of the main goals of rehabilitation in this group of patients. The use
of appropriate prosthetic supplies in patients after amputation is an important element of therapy,
because it is related to the improvement of the quality of life and the possibility
of restoring the lost function - locomotion. When preparing the elderly for the purpose of explaining,
this group is characterized by reduced physical capacity, circulation within the stump is smaller, and
the blood vessels are more fragile. Therefore, prostheses for the elderly must be above all comfortable
and light. [19, 20, 21]

As the first after amputation, temporary prosthesis are used in order to quickly position the
patient. The prosthesis socket is made of special materials - a thermoplastic board or an epoxy resin.
The temporary shin prosthesis consists of: a prosthesis socket, a connecting plate, a tilting insert, a
shin element and a foot. The construction of the temporary thigh prosthesis is similar. Currently, there
are different dentures, selected individually for the patient, depending on the level at which the
amputation was performed. [22]

Thigh amputation prostheses are divided into two groups: traditional and modular. The former
are very durable and inexpensive, but not very aesthetic. Modular prostheses are light and in case of
this type of bracing the gait becomes more similar to the correct one, however, they are more
expensive to make. The prosthesis socket provides adequate pelvic stabilization. It must be chosen so
that it can be stably fixed in it. To make this element of the prosthesis, laminates, silicone elements
and plastics are used. Currently, MAS (Marlo Anatomical Socket) is one of the newer prosthesis
socket to make the thigh more stable. It is particularly well tolerated by older people. If the stump is
short, or if it has been distorted - the prosthesis socket thigh fracture is a better solution. It increases
the stabilization of the stump and also improves locomotion. Stabilization in the support phase is
ensured by the knee joint, which due to the reduced efficiency of older patients is uniaxial, with a
locking closure. In traditional prostheses, to improve the straightening of the shin, external knee
launchers are used, while in modular prosthesis knee joints are mechanical or with a hydraulic
mechanism. There are also prostheses with a free knee joint. In this case, stabilization is achieved by
placing the foot in the plantar flexion. The stump is exposed to injury, and stump stockings are used to
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avoid this. Made, for example, of knitted cotton or wool. If the amputation occurred as a result of
diabetes complications - silicone stockings are useful. [22, 23].

Certain restrictions are after amputations of the shin, because the distal part of the stump is
poorly supplied with blood and particularly sensitive to pressure. The most important part is a well-
chosen prosthesis socket. In the case of a prosthetic socket, a PTB (patellar tendon bearing) is usually
used, including the femoral condyle and patella. This applies to long stumps, in short ones - PTS
(prothese tibiale supracondylienne) is recommended, which limits the extension of the knee joint. The
use of the PTB prosthesis socket is additionally associated with the weakening of the quadriceps
muscle of the thigh, because for fixing you need the special strips, which press against the thigh over
the knee joint. Another type of prosthesis socket is KMB (kondylenbettung Munster). Includes patella
(lower part) and femoral condyles. Weakened stabilization of the knee joint, especially in the elderly,
requires the use of a special cuff with side rails. The prosthetic foot plays the supporting function.
Dynamic foots are often used to reduce energy expenditure while walking. In addition, light materials
are used to make them, which in turn improves walking dynamics. [22]

In the case of partial amputation within the foot, a typical orthopedic supply is not used, only
a prosthetic filling, which in the elderly must be very well-fitting and soft. If the amputation includes
the joints of Chopart and Lisfranca - the prosthesis is adapted to the height of the amputation,
including the shin. To make such prostheses, carbon fiber or epoxy resin is used. [21, 22]

Prosthetics is a branch of medicine still developing. At the turn of recent years, there has been
a great progress in the creation of prostheses after amputation of the lower limbs. They are primarily
more functional and allow patients to restore the lost function of locomotion.

5. Nursing care after lower limb amputation.

Amputation is associated with significant changes that may have a negative impact on the
patient's quality of life. [1] Nursing care affects the psychophysical condition and functioning of the
patient, reducing the complications resulting from limb loss. Depending on the stage of
convalescence, the priorities in nursing care change according to the patient's needs. The main factors
determining the type of care services include presence of pain, need for care for the stump or
preparing it for prothesis, and need for psychological support. [24, 25]

Post-amputation pain occurs in about 70% of patients undergoing surgery and is considered to
be their dominant problem. It may be associated with the postoperative wound, remained part of the
limb or take the form of phantom pain. Effective pain elimination is a very important part of treatment
- minimizing the response of the nervous system, supports the healing and convalescence of the
patient. Untreated pain may be associated with emotional problems, severe stress and insomnia. [24,
26] The most important tasks undertaken by the nurse include systematic assessment of pain using
scales (numeric pain scale, visual pain scale), administration of painkillers according to the doctor's
order and keeping records of the effectiveness of the treatment based on the patient's response. [24]

Proper observation and care for the stump allows preventing complications associated with
healing of the post-operative wound, the formation of contractures, complications from the nervous
and vascular systems, and allows later prosthesis. [24, 25] Regular wound assessment enables early
identification of bleeding, amount and type of exudate, development of infection, edema and reduced
circulation within the limb that could adversely affect the healing process and result in complications.
The wound should be thoroughly cleaned and dried before changing the dressing. [24] Proper
bandaging allows to shape the stump correctly and prevents edema - a too tight dressing could lead to
ischemia of the stump, while too loose would make it difficult to shape the stump for prosthesis
fitting. [24, 25]

Another important aspect is the proper placement of the stump - in order to prevent the
increase of edema, low positioning (dangling) should be avoided. Especially in the first days after
amputation the stump should be elevated [24]. In order to protect the patient against contractures in
the hip and knee joints, it is necessary to change the patient's position regularly. The amputated limb
should be placed in abduction of the hip joint. [25]

Disability caused by amputation of the lower extremity may result in psychological problems
leading to a decrease in the quality of patient's life. [27] The necessity to accept a different appearance
of the body and change of heretofore life may cause strong emotional reactions, such as anxiety,
restlessness, depression or powerlessness. [25, 26] The nurse's tasks include quick involvement and
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education of the patient and his family about the care of the stump. The high individuality of subject's
response to amputation requires the nurse to respect their feelings about the disability and to provide
mental support at all stages of the convalescence process. [24] Patient’s environment has a significant
influence on their self-acceptance. The patient should be informed about support groups aviable in his
environment - it has been proven that there is an important relation between the increase in social
support received by the patients and the improvement of functioning and quality of life after
amputation. [24, 27]

Discussion

In our paper we want to sensify you on the problem of care over an elderly person after
amputation of the lower limb. Although we point that there are other ways of treatment other than
amputation it is still in use due to advanced progression of illness, comorbid disease or patients
physiologic that force us to abscission part or whole leg. [1, 28]

In our paper we mention Charcot foot disease, because it can be misdiagnosed (e.g. as
infection) especially among seniors. This is why it is good to know signs of neuroarthropathy and
how to treat it, because in some cases Charcot foot can came up without diabetes mellitus being
diagnosed. [29]

In advance with patient that is at risk with amputation, during amputation, and also after, it is
necessary to treat them using appropriate pharmacotherapy. Depending on country the major cause of
amputation can be different but researches show that the most of the cases is led by peripheral artery
disease and trauma. [7, 28, 30, 31] Accidents may lead to posttraumatic stress disorder that can
disturb patient adaptation to new situation, carry them to overuse prescripted medication. This is why
it is important to remember about PTSD and that it can be treated trought psychotherapy and
pharmacotherapy. [32, 33] Amputee can suffer from phantom pains to treat which we have got many
different approaches and it is important to help them find best way of treatment. Due to unsatisfactory
results of pharmacotherapy, we should probably try to combine pharmacotherapy, procedure and
psychotherapy. [34, 35, 36]

We want to note that for improving patients quality of life and reducing possibility of
occurring side effects from operation or postoperative period there is crucial need for nursing care and
proper pain treatment. Others studies also show importance of complex charge not only in physical
sphere where should be stump assessment, nursing and rehabilitation but also in psychological sphere.
[24, 28, 32]

You need to come to understanding with your patient about his expectation. This way you can
suggest appropriate type of prosthesis. During this conversation you should choose type of artificial
limb, according to patient functional ability, and also you should suggest as an alternative a mobility
supportive units (e.g crutches, wheelchair), because studies show unfavourable correlation between
prosthetic prescription rate in compliance with older age. [32, 37, 38]

Conclusions

In this article we tried to present a variety of aspects of a problem which is the care over an
elderly people after amputation of the lower limb. Amputation is a very common phenomenon
concerning more often diabetic than healthy people. According to epidemiological data, the main
cause is the diabetic foot syndrome usually associated with type 2 diabetes, especially if the disease
lasts for more than 15 years, the HBA1C index is above 8 percent, the CABG were transferred and
retinopathy appeared. The high- risk group may also include patients with CLI whose treatment aims
to eliminate pain and stop the development of necrosis.

Causes may also be divided into traumatic- traffic accidents and non-traumatic ones, such as

untreated diabetes and neurogenic arthropathy. Less frequent are secondary infections due to knee
arthroplasty and lower extremity malignant tumors.
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Pharmacotherapy includes preparation of the patient for the amputation procedure as well as
treating its complications. Before the surgery low molecular weight heparin, which will increase the
risk of thromboembolic complications, should be given. In order to relieve the symptoms of the most
important complications of the procedure, such as phantom pain, depression and post- traumatic stress
disorder, we use tricyclic antidepressants. After the amputation of the hand, substances that accelerate
regeneration are also used .

Loss of the limb influences significantly the quality of life of the patient, therefore the scope
of care should not only include pharmacotherapy but also a proper stump care, psychological help
and education of the patient and his relatives.

Reeducation of patient’s gait due to the use of a properly selected prosthesis is the main goal
of rehabilitation. To minimize energy expenditure, amputation should not involve the knee joint. The
temporary prosthesis (the first one used after amputation) consist of sockets, connecting plates, tilts
and shin elements and feet. With its construction, individual patient’s needs are also taken into
account. We can classify femoral amputation prosthesis into two groups- traditional and modular-
depending on their durability, price and weight. The dynamic development of prosthetics brings hope
that in the future the patient’s quality of life will be higher than before.
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