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Objectives

Upon completion of this unit you will be able to:

Recall basic terms & definitions used to explain the
demographics of amputation and limb loss.

Recall populations most at risk of limb loss

Differentiate between causes of lower and upper extremity
amputation

Explain the impact of diabetes and foot ulcer on the number of
individuals with limb loss

Discuss how age and gender impact the amputee population
Appreciate the significance of war on the number of amputees in
both the number of soldiers and the persons native to the war
torn countries

Discuss differences in the amputee population between
developing and developed countries
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Basic Definitions’

« Incidence- frequency of occurrence of an event or condition in
relation to a given population within a period of time

« Prevalence- number of cases of a disease present in a given
population at a given time

« Morbidity- number of cases of a certain disease within a certain
population

* Mortality- a ratio of the number of deaths within a given population
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How Many Live with Limb Loss??2

1,285,000 persons in U.S. living with limb loss (excluding fingers
and toes)

Prevalence rate was 4.9/1,000 persons
Incidence rate was 46.2/100,000 persons with dysvascular disease;
— 5.86/100,000 persons secondary to trauma,

— 0.35/100,000 secondary to malignancy of a bone or joint,

Birth prevalence of congenital limb deficiency in 1996 was
25.64/100,000 live births.

Prevalence rate is highest among people aged 65yrs & older ~
19.4/1,000.
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Considerations

What causes amputation?
— Of the lower extremities (LE)?
— Of the Upper extremities (UE)?
+ There are about 11 LE amputees to every UE amputee®

What Levels of amputation are most common?

Who is most at risk?

REEE
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Processes Leading to Lower Extremity Amputation

Peripheral Vascular Disease
Diabetes

Trauma

Tumor/Cancer

Congenital Deficiency and/or absence of a limb
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Lower Extremity Amputation Etiology Reviewed
Approximate % LE Amputation by
Category
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Processes Leading to Lower Extremity Amputation
Including some examples of possible cause and/or progression

« Peripheral Vascular Disease
* Infection
« Foot Ulcer
— Diabetes
* Infection
« Foot Ulcer
« Trauma
— Unsalvageable crush injury
— Complete or partial severing of a limb
* Tumor/Cancer
— Osteosarcoma
« Congenital Deficiency and/or absence of a limb
— Amniotic Band Syndrome
— Drugs such as Thalidomide
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Overview of Processes Leading to Lower Extremity
Amputation

Peripheral Vascular Disease (PVD)-
— Decreased circulation in the distal lower limb inhibits healing & immune
response.
+ Foot trauma produces wound that does not heal
+ Infection may not heal and spread to bone

+ Infection may become life threatening if limb & infection are not
removed ro——

* Most common “subgroups” of PVD:
1. Diabetic Complications
2. Arteriosclerosis
3. Thromboembolism

* 60-70% of amputations attributed to vascular disease*
— 30% have contralateral limb involvement within 4yrs
— 25% will die within 4yrs of amputation
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Overview of Processes Leading to Lower Extremity
Amputation

Diabetes-
— Can lead to micro & macrovascular disease and neuropathic and/or
asensate feet.
+ Charcot foot deformities may result from trauma to an asensate foot
+ Deformed foot overloads tissue leading to ulceration.
« Ulceration and poor circulation set up similar processes seen in cases
of non-diabetic PVD

« > 18 million people in U.S. diagnosed with diabetes
— Only 2-5% of the population yet this is nearly half of the amputee population

« As an example, there are =1 million persons living with diabetes in Texas
— 1/3 cases of diabetes are undiagnosed®8
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More on Diabetes & Foot Ulcer:

Due to their high involvement in LE amputation...
+ 2000-02: =11.8% of U.S. adults with diabetes had history of foot ulcer?

» Foot ulcers account for > 20% of hospital admissions in diabetics/year
— #1 reason for hospital visits in diabetic population®.10
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Wounds, Diabetes & Amputation
« In the coming year, 70-86,000 persons will undergo LE
amputation for chronic foot ulcer®.!!
« 85% of all amputations in diabetics are preceded by a foot ulcer!
* 2/3 of all amputations are performed on diabetic patients’

* 50% of diabetic patients with an amputation have their other limb
amputated within 5 yrs#12-14

» 30% of persons die within 4yrs of amputation*

« “Every 30 seconds, a limb is lost to diabetes somewhere in the
world"12
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Foot Ulcer & Foot Exam*

Research has shown that the development of a foot ulcer is

preventable'®.1

Annual foot exam prevalence among those with diabetes increased

during 1995-2001; &
— from 56.0-62.3%
— This is still below the national target of 75%
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Other conditions that lead to chronic, non-healing foot ulcers

Arterial/venous ulcers
Surgical complications
Rheumatoid arthritis
Congestive heart failure
Lymphedema

Other circulation compromising conditions
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Overview of Processes Leading to Lower Extremity Amputation

Trauma-

— Examples: War wounds, Occupational Wounds, Vehicular Accidents,

Natural Disasters
. ion, Burn, inery/Ta
— amputates or partially amputates limb.

« Surgery is generally required to/for
— manage neurovascular tissue
— skin closure
— muscle attachment

=20-30% of all amputations*
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Overview of Processes Leading to Lower Extremity
Amputation

« Cancer/Tumor-

— Cancer or a tumor may present a structural weakness or a life-
threatening, systemic condition if not removed. Excision may
result in limb amputation of varying levels and severity.

+ =5% of all amputations*
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Overview of Processes Leading to Lower Extremity
Amputation

« Congenital Limb Deficiency or Absence-
— An individual may be born with an incomplete or absent limb.
+ Surgery may be required to
~ remove a function inhibiting, vestigial limb

— Provide a more “normal” residual limb so that “standard” prosthetic
componentry may be used to enhance function

* <3% of all amputations

« Occurs in =1/2000 births*
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Upper Extremity:

“By far, the most typical patient with upper limb amputation is a young
man who has sustained trauma...”5.16
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Processes Leading to Upper Extremity Amputation?”
(hierarchically arranged)

1. Trauma
2. Congenital Deficiency
3. Tumor
4. Disease
Euodad by LIS D) ol Educal iation Sani inisical

Processes Leading to Upper Extremity Amputation'”

According to Davies et al:

% UE Amputation by category

8o 6%

O Trauma

m Congenital
O Tumor

O Disease
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Other Considerations of Amputation (LE & UE)

Gender

« Age

Breakdown of Amputation by Level
* War

Developed vs Developing Countries
Frostbite

Landmines
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Gender Difference

Averaged Percent of Limb Fittings by Etiology
Comparing Gender i rauns oo macnmery moe
than women, participate in high risk
recreational activities, and take more
illegal substances than women

80
60
%of fittings 40 \)/ O Male
20 @ Female
0

Disease Trauma Tumor Birth

Gender

This chart depicts the % of fittings described in Kay et al’s study?, averaged for simplicity.
Note the di between which ion etiology is/are predominantly represented by
males vs females
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Age?

Distribution of Amputee population by Age
Increased Incidence of chronic disease
with advanced age

30
- A/
% of % >
/o Of -
population 12
10

5

0

Average Life Expectancy

<10 520 /<30 =40 <50 <60 <70 <80 =90 =291
Increased Incidence of Tumor- /'U

related amputation and work- Age inyrs
related amputation

Majority of amputees in the geriatric population
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Age relative to Etiology:3

For example this graph considers Tumor related amputation...

Percentage of Tumor-Related Amputations
Average Life Expectancy

35 /

<10\s20' <30 =40 <50 <60 <70 <80 <90 291

lQuite likely contributes to first rise in # o

lamputation incidence- as seen on the, Agein yrs

[previous slide

« Etiology will change the age distribution.

+ Tumor-related amputation (shown here) is predominantly seen between 11 & 20 yrs of age
Wwhereas

+ The previous graph showed the majority of amputations (cumulatively) in those between

the ages of 61-70 yrs of age most likely the result of vascular disease.

Eunded by 11S D f Education jlitation Servi TR  Award # HO2A INANNON




Incidence per Level of Amputation?
Considering Upper and Lower Extremities:

Distribution by Amputation Site
UE LE

LE much higher than
UE. Living longer

increases odds of
chronic disease and

potentially decreases
risky behavior.

**Finger and Toe Amputation(s) is/are not considered here
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Site

SD-Shoulder Disarticulation HD-Hip Disarticulation B
AE- Above Elbow AK- Above Knee
ED- Elbow Di KD-Knee D i .

BE- Below Elbow
WD- Wrist Disarticulation

BK- Below Knee
S- Syme's or Ankle
Disarticulation
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WMajority of amputations at the below knee level followed
closely by the above knee level.
Third highest number of amputations overall are seen at
the below elbow level.

The below elbow level is where the majority of upper
limb amputations are seen.

Lowest level of amputations are seen at the elbow
disarticulation level.
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Incidence of Lower Extremity Amputation’s
By Site & with/without Diabetes

Site Diabetes Without Diabetes | Total
#oases | % #oases | % #oases | %
e [ To0 21671 W 242 |24 EN(ED)
Foot or Ankle 7773 w207 |6 10740 | 10
e | TransTibial 13,484 25 11,048 21 2521 (23 )
Knee Disarticulation 704 1 78 1 1428 T
e | TransFomoral 8612 16 0028 | 30 860 (|27 )
Hip or Pelis o 02 | 07 a3 05
Unspecifed Sie/Level 1378 26 | somt 77 5349 |54
Total 53,709 100 | 51605 | 100 105309 | 100

+ When considering toe amputation(s), they are the largest group
« Toe amputation is not deemed as severe as more proximal amputation as
— Many with toe amputation do not seek prosthetic intervention
« Proximal to the toe level of amputation (in the [LE’s]), Transtibial and
Transfemoral amputations are the most common levels

Eunded by 11S D af Education ilitation Seni

[Award # H935 INRNNON

Changes in Warfare Tactics'®

« Technologic advances in body armor improve survival rates of soldiers.
+ Increased survival accompanies extensive injury, often including

amputation(s)

*  91% survival rates reported relative to current combat in the Middle East

~ Compared to a survival rate of 76% during the Vietnam War
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U.S. Soldiers from the Marine Wing
Support, Group 17, being deployed
in Da Nang, Vietnam.1968.

Photo courtesy of
Joseph W. Highsmith, Sr.
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The War on Terror

« Of nearly 17,000 wounded since 2001, = 2.5% are amputees?

« Insurgent strikes on civilian-inhabited areas are resulting in higher

incidences of women injured
L

%
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Amputations from War?!
< Civil War (Union Army): = 21,000 major amputations documented

« WWI: > 4,000 amputations performed on U.S. service personnel

« WWII: = 18,000 service members had major amputations

« Korean War:

- >1,500 Military suffered
— others lost body parts due to frostbite & other cold injuries

« Vietnam War: = 6,000 amputations
& o
‘Group photo of U.S. Army soldiers
following the D-Day invasion of France,
'WWIL. Photo courtesy of Wilbur Marks.

« Gulf War: 15 amputations documented
* War on Terror: >400 and counting as of February 2006

« During peacetime, ® 20 members of the Army per year suffer traumatic
amputation

Eunded by 11S D af Education ilitation Seni TSI Award # HO25 INENNON

Developed vs Developing Countries

Issues to consider:
— Inadequate shelter (e.g. freezing conditions)
— Sanitation
— Accessibility to Medical Care
— “State of the Art” of Medicine

— Country at war? War Torn?
« Land mines?

Photo from: http://search.ive.com/images/
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Developed vs Developing Countries?2

% of Lower by Etiology
Developed World Cause % Developing World Cause | %
Peripheral Vascular Disease 85-90 | Trauma 55-95
(<25-50% have Diabetes)
Trauma 9 Disease 1035
Tumor 4 Tumor 5
Congenital 3 Congenital 4
Infection 1 Infection 1135
% of Upper i ion by Etiology
Developed World % | Developing World | %
Disease 30 | Trauma 86
Trauma 29 | Disease 6
Tumor 26 | Congenital 6
Congenital 15 | Tumor 1

These figures account for the US AND FOREIGN countries (for “Developed”) and therefore are
different from some values presented earlier.

+  Notice that Trauma (as opposed to disease) is the predominant cause of LE amputation in
Developing Countries.
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Frostbite??
« Statistics on Frostbite vary depending on the country
— May be documented as its own entity
— May be tracked as trauma
— May be tracked as a vascular complication

+ Typically occurs when one is trapped in extreme cold
conditions for extended periods
— Substance abuse could be a factor
‘ “_:‘\--.-\ ’ :\‘".".
¥
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Land Mines?2.23

« Inwar torn countries, land mines account for 80% of amputations to civilians

* 60-70 million land mines in place in > 70 countries

+ Land mines wound or kill someone every 22 minutes
~ Weekly: 1200 injured & 800 killed

 Life cost to clear 5000 mines: one de-miner killed + 2 injured

+ 20 new mines are planted for every 1 removed
« Recent Example: War in Croatia (1991-92):

« 2 million mines planted without mapping

« 2000-3000 experts must work for = 10yrs to remove them & 3 ]l
Photos from: http://search.live.com/images/ b
A. Landmine victim. B. Landmine. C.Cambodian Landmine awareness poster. e €
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