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Abstract

Introduction: Most lower extremity amputations are currently caused by vascular dsdbdabetes contributes to two-
thirds of all lower extremity amputations, while 6-10% of amfiahs are due to traumatic injury, and the remainder is
dueto a tumor. The role of physical medicine and rehabilitation exjsevesry important in providing an overview of the
functional level based on the level of amputation.

Case: 66 years old, female, referred from Orthopedic department with diagriagindpelow-knee amputation 1 year ago,
to be made a prosthesis. She underwent amputation because has an thieeback of her foot that worsens and is
always wet. She has diabetes mellitus type 2, diabetic riggthgg hypertension, and peripheral artery disease that altered
her condition. She already could do most of the daily activéties walk independently using a walker in a couple of
months after surgery. From the physical examination, we foundrpb&iw back pain, limitation of right hip joint range
of motion, peripheral polyneuropathy, decreased cardiorespiratory enduaaddess confident MFES that indicate fear
of fall in geriatric. A complete geriatric assessment was .deakowing the rehabilitation program for 6 months, the
patient felt a more fit, full right hip range of motion was of¢ai. She walked more easily with her prosthesis and
experienced improvements in physical function parameters

Conclusion: The prosthesis was needed to decrease energy consumption duringtiambRecommended amputation
rehabilitation involves interaction between the health care team epdtient to achieve rehabilitation goals.
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1. Introduction

Most lower extremity amputations are currently caused by vascular disorders (dialsetitava
disorders, atherosclerosis, immunologic, and idiopathic), which ranges from 75-9&¥puifiions. Diabetes
contributes to two thirds of all lower extremity amputations, while 6-10% of amputations aetdaugmatic
injury, and the remainder are due to tumors (Walsh et al. 20di@ynational diabetes federation (IDF)
estimated the total number of people with diabetes worldwide is to rise from about 536 mg#iito 642

million in 203Q In Indonesia, people with diabetes mellitus number around 19 million in 2021 (IDF, 2022).

Peripheral arterial disease (PAD) one of macrovascular complication of diabeltgus. It is the

third leading cause of atherosclerotic vascular morbidity after coronary artery di€2d3g gnd stroke,

1JRP 2022, 92(1), 515-520; doi:.10.47119/1JRP100921120222722 WWw.ijrp.org



Juwita Arum Mayangsari / International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP.ORG

N 2706 ss;a‘(u;g%
increasing the risk of cardiovascular disease-related disability and death (Fowkes, Bel@evalence of
PAP in developed countries is around 5% at the age of 40-44 years and becomes 12% at the a¢e of 70-
years. Between 2000 and 2010, the number of people living with PAD increased by 13.1% in high-income
countries and 28.7% in middle- and low-income countries (Criqui et al., 2021). Another restentatic
review estimated that 238 million people lived with PAD in 2015, of whom 64 million lived in high-income

countries and 172 million lived in lovesd middle-income countries (Song et al., 2020).

The role of physical medicine and rehabilitation experts is very important in providing an overview
of the functional level based on the level of amputationaddition to pharmacological treatment, a
supervised exercise program has been recommended as a therapy for PAP.VREs@#® éemonstrates the
benefits of exercise even among patients with PAP who do not have claudication. Aneepsrgisim
combined with risk factor modification offers the possibility of slowing the clinical course of(RafRburg
and Balady, 2011). Supervised treadmill exercise and home walking exercise each imprag atmliky in
patients with PAP (Mcdermott, 2019).

2. Case Report

A 66 years old female referred from Orthopedic department with diagnose right below knee
amputation 1 year ago, to be made a prosgth&ie came to our hospital to have a leg prosthesis. She
underwent amputation because has an ulcer on the back of foot that worsehedsays wet. She has
hypertension for 10 yeardiabetic mellitus type ,2peripheral artery disease and diabetes nephropathy that
worsen her conditiarShe routinely controls at Internal medicine and Cardiology department of Bhayangkara
hospital, Surabayshe had short acting insulin 3 x 10 long-acting insulin 1 x 10 juAspilet 1 x 100 mg

Simvastatin 1 x 20 mgAmlodipine 1 x 10 mgBisoprolol 1 x 5 mg and Furosemid (only if edema appears).

She vaa’t joint social event as much as before she got amputated. She already could do most of
daily activity and walking independently using walker in a couple months after surgery. She cowdtarialk
distance and doing household activity using walker, for the farer one she using wheelchair, indgpendentl
She joiredreligious gatheringf it’s held about 20 m radius, more than that, she couldn’t due to the high effort
when walking in one leg using walker. The Barthel index was 80 of 100. There wamno e amputee

nor the sensation of the amputee segment.

The patient also complad about low back pain which felt in the last 3 months. The back pain come
and go with numeric rating ale (NRS) 4. The back pain increased by sitting or standing in a long time and

relived with lying (NRS Q) There was no radiating pain. The trauma was denied. She already got LS corset,
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which she used often until now and she also got microwave diathermy and transcutaneous electrical
stimulation in the low back for 3 months.

The vital sign was as follows: BP 150/90 mmHg; HR 60 x/min (regular); RR 20 x/mir§9%at
Kyphotic posture and #&joints range of motion were full except for the right hip joint range of imgited in
all direction. Sensory deficit felt on the left foot from the ankle to distal and badtlaraf (stocking glove
sensation) 30% indicate peripheral polyneuropathy. She is able to transfer fromt@ittagding withhold
handin the grip of the walker, one leg stand were 2 seconds, and hoping by hold of one handyfoFsafet

stump level at right below knee 54% length, conical shape, no open wound, no pain (Figure 1)

(a

Fig. 1. (a) Stump shapéb) Patient wearing prosthiss

Cardiorespiratory examination found count test 15, decrease chest expansion ¢if2 1451 cm;
T6 1 cm), the left ankle brachial index (ABI) was 0,94. Electrocardiograph examif@tioth moderate left
ventricular hypertrophy. She finistitimed up and go test in 50 seconds, walk 55 m in six minutes walking
test (6MWT), and modified falls efficacy scale (MFES) wastBdlt indicate fairly confident fear of fall in
geriatric. Blood laboratory result found HbA1C 8,5; creatine serum 2,43 mghdLtosal cholesterol 233
mg/dL. A complete geriatric assessment includifugnctional capacity fall risk, cognition mood

polypharmacysocial supportfinancial concerngyoals of cee, advance care preferences were done.

In pre prosthesis rehabilitation phase, we give her posture correction, diapiicageathing and
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chest expansion exercise, active range of motion exercise upper & lower ggfeimdtonic strengthening
exercise for crutches muscles and both lower extremities, stretching exercise ifgintthgrjoint, drawing in

to strengthen the core mustknd post prandial endurance exercise with mild intensity (Borg scale 10-12 or
Heart rate rest + 20) 3-5 times a week to help regulate the blood gl¥¢esdso educate the patient to
control the diet to avoid high blood glucose fluctuation and low sodium diet. The home visit ecslegho

provide more information for rehabilitation program and caregiver education.

The prosthesis prescription waselow knee prosthesis with total contact surface bearing socket,
foam based inner socket, endoskeletamisiand SACH (solid ankle cushion hgfdot. The challenge in this
case were the patieéstmetabolic conditions and stump size which could changing in a couple, urs
made the prosthesis fitting more complicated. The post pristeésbilitation programs consist of balance
exercise, gait training with the prosthesis, anatinue post prandial endurance exercise with arm crank and

walking.

Following the rehabilitation program for 6 months, the patient felt more fit, full right higeraf
motion was obtained. She walked more easily wihpnosthesis, and experienced improvements in physical
function parameters. The OLS increased from 2 to 6 seconds, MFES from &/dectease TUG from 50
to 18 secondscould walk 220 m in 6MWT and Barthel iedfrom 80 to 95 Patient also can participate in
religious and social events with more confiden8be must control her metabolic condition routinely to
maintain her whole condition. Socket evaluation would needed periodically. Patient must carerartd awa
keep cleanliness her left foot and stump and no less important was support from her fanabllyptaysd

psychologically.

3. Discussion

The role of physical medicine and rehabilitation experts is very important in providing an overview
of the functional level based on the level of amputatBelow knee amputation consists of 3 levels, namely
short, medium, and long transtibial amputation. Short transtibial amputation is an amputatiostuiitip &f
less than 20% of the tibia length. Medium/standard transtibial amputation is an amputation with a puncture
length between 20-50% of the tibia length. Meanwhile, long transtibial amputation is an amputation with a
butt length between 51-90% of the tibia length (Walsh et al, 2010).

Rehabilitation in geriatric amputate is always challenging (Silva et al., 2B&&)mann et al.(2010)

have found that comprehensive geriatric assessment (CGA) leads to improved detection and documentation of
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geriatric problemsIn this case we found so much comorbiditeeh diabetes mellitus which leads to
peripheral neuropathy, peripheral artery disease and nephropathy diabetic. Hypertensiosge décrea
cardiorespiratory endurandmbalance and fear off fall also became a challenge in the rehabilitation program.
The prosthesisvas needed to decrease energy consumption during ambulation. Energy expenditure during
ambulation in transtibial vascular amputee would increase about 40% and would walk 44% Gtatebr.
walking without prosthesis will increase energy consumption in transtibial amputee (Gonzalez and Edelstain,
2001). A systematic review by Frengopoulos et al. (2021) stated that increased age wasynagsticiated

with prosthesis fitting. Rehabilitation success was not uniform in some participants.

To determine the type of lower limb prosthesis, it is necessary to evaluate the functionalf stegus
amputee patient. The division of functional levels of amputee patients into levels KO-K4 wdsdatt by
Medicare, the United States government insurance company. KO is the level for those who are not ambulated,
at this level there is no need for a prosthesis. Group K1 were those limited to transfatedr Hiousehold
ambulator, requiring a prosthesis with stance control knee and SACH or single axihéset who ulimited
household but limited community ambulator belong to K3 level, need a pneumatic or polycentric knee and
multi axis foot. K3 and K4 each are unlimited community ambulator and high energy activities walithnee

hydraulic knee and energyoring foot Uustal and Baerga, 2015).

Most lower extremity amputations are currently caused by vascular disorders (dialketiava
disorders, atherosclerosis, immunologic, and idiopathic), which ranges from 75-@3fputations. Diabetes
contributes to two thirds of all lower extremity amputations, while 6-10% of amputations aietdaugmnatic
injury, and the remainder are due to tumdnse basic principles in determining the level of amputation at
surgery are to maintain the limb as long as possible which is best for wound healing, toptatbkcseft-

tissue coverage, and to allow for the fitting of a functional prosthesis (Wea§h?©10).

Geriatric vascular amputation rehabilitation team should be invahtethction between the health
care provider, care giver, and the patient to achieve to achieve mutually agreedlgeaishabilitation
process with prosthesis can be divided into four phases, namely pre-prosthesis management, pestoperati
care consists of prosthesis fittings and exercises, and long-term follow-up. Tkisrdief phases allows
physical medicine and rehabilitation specialists to carry out a thorough assessment and ensure that the

rehabilitation program is running well. (Walsh et al, 2010).

Major lower-limb amputation would causssignificant socioeconomic burdedecreases functional

capacity, autonomy and more importantly quality of life. Elderly people with a lower-limb amputetida
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facing a heavy burden on health resources, requiring comprehensive rehabititaticeim and long-term
care. The special characteristic of geriatric with lower-limb amputation, with myptigisical, psychological,
cognitive, and social comorbidities, imposes unique challenges to ongoing rehabilitation care &ilva et
2019).

4. Conclusion
The role of physical medicine and rehabilitation experts is very important in providing an overview of the

functional level based on the level of amputation. The prosthesis was needed to éeenegseonsumption
during ambulation. Geriatric vascular amputation rehabilitation team should be invrtieesttion between

the health care provider, care giver, and the patient to achieve to achieve mutuallyagized
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