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OBJECTIVE — We sought to compare the risk of mortality and hospitalization between
patients with and without diabetes following incident lower-extremity amputation (LEA).
RESEARCH DESIGN AND METHODS — We performed a retrospective data-linkage
review of all incident amputations between 1 January 1992 and 31 December 1995. Patients
were categorized according to their diabetes status. Follow-up for mortality was until 1 January
2005 and until 31 March 1996 for hospitalization.
RESULTS — Of 390 major-incident LEAs performed during the study period, 119 (30.5%)
were in patients with diabetes and 271 (69.5%) were in nondiabetic subjects. The median time
to death was 27.2 months in patients with diabetes compared with 46.7 months for patients
without (P ⫽ 0.01). Diabetic subjects had a 55% greater risk of death than those without
diabetes. The risk of developing congestive cardiac failure with diabetes was 2.26 (95% CI
1.12– 4.57) and of further amputation was 1.95 (1.14 –3.33) times that of a patient without
diabetes after incident LEA.
CONCLUSIONS — After LEA, patients with diabetes have an increased risk of death compared with nondiabetic patients. Efforts should be made to minimize these risks with aggressive
treatment of cardiovascular risk factors and management of cardiac failure.
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F

oot problems, including ulceration
and amputation, account for more
hospital admissions for patients with
diabetes than any other long-term complication (1). Ulceration is usually precipitated by trauma in the presence of
neuropathy and/or ischemia. Foot ulceration and amputation can be prevented
by up to 78% with early identification and
effective management (2). Despite calls by
the World Health Organization and the
U.S. government to reduce lower-limb
amputation (3,4), it remains a major bur-

den on health care resources with high
postoperative mortality, a high rate of secondary amputation, and prolonged inpatient stay.
A significant number of patients with
diabetes will have multiple hospital admissions following surgery, further episodes of foot ulceration, and further
amputation, increasing the total cost of
care. Many of these patients have peripheral vascular disease (PVD) and/or peripheral neuropathy in the contralateral
limb. They also have coexisting risk fac-
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tors for micro- and macrovascular
disease.
In a previous retrospective cohort
study (5), we compared incidence rates of
lower-extremity amputations (LEAs) in
patients with diabetes with a nondiabetic
population. The established adjusted incidences of LEA in patients with diabetes
was 248 per 100,000 person-years and
for nondiabetic patients, 20 per 100,000
person-years. Patients with diabetes from
Tayside, Scotland, thus had a 12.3-fold
increased risk of amputation compared
with nondiabetic residents (5).
Previous studies have compared mortality and morbidity following LEA in diabetic and nondiabetic patients (6 –9),
but accurate data are required on the
short- and long-term outcome of patients
following diabetes-related LEA in Tayside. The aim of this study was to define
the incidence of death and macrovascular
complications following amputation in
diabetic and nondiabetic subjects in
Tayside.
RESEARCH DESIGN AND
METHODS — This study is a retrospective cohort study in a fixed population that comprised all residents of
Tayside, Scotland, who were registered
with a Tayside general practitioner in January 1992 and who were still residing in
Tayside as of 31 March 1998 or had died
during the intervening period. Patients
leaving the area during the study period
were excluded from the analysis.
Every patient who is registered with a
general practitioner in Scotland is allocated a unique community health number (CHN). The CHN is used as the
patient identifier in all health care activities in Tayside. This is a 10-digit integer;
the first 6 digits represent the patients
date of birth, and the last 4 are a unique
identifying number. Every resident of
Tayside who is registered with a general
practitioner appears in the centrally held,
continuously updated, computerized
record called the Community Health
Master Patient Index. This file contains
data on address, postcode, practitioner,
deceased individuals, and date of death.
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Table 1—Subject characteristics by diabetes status

Age (years)
Male
Carstairs score
1
2
3
4
5
6
Index amputation
Major
Minor

With diabetes

Without diabetes

P value

69.9 ⫾ 11.8
74 (62.2)

70.6 ⫾ 15.8
119 (43.9)

NS
0.0009

9 (7.8)
17 (14.7)
30 (25.8)
26 (22.4)
11 (9.5)
23 (19.8)

16 (6.0)
42 (15.9)
70 (26.4)
58 (21.9)
26 (9.8)
53 (20.0)

NS

66 (55.5)
53 (44.5)

159 (58.8)
112 (41.2)

NS

Data are means ⫾ SD or n (%). All tests are 2 except age (t test). NS, not significant.

Thus, the demographic breakdown of the
Tayside population, death rate, and patient migration can be easily analyzed.
Patients with diabetes were identified
using the Diabetes Audit and Research in
Tayside Scotland (DARTS)/Medicines
Monitoring Unit (MEMO) Collaboration.
DARTS has been described in detail elsewhere (10). In brief, electronic record
linkage of eight data sources has created a
diabetes information system for Tayside.
Data sources include all hospital diabetes
clinics, all encashed prescriptions for diabetes medication and monitoring equipment as ascertained by the MEMO (11),
hospital discharge data, the communitybased mobile diabetic eye screening facility (12), and all HbA 1c and plasma
glucose results from the regional biochemistry database. Every one of these
data sources are linked using the patients
by CHN validation of our methodology,
showing DARTS to be 97% sensitive with
a positive predictive value of 97% for the
diagnosis of diabetes (10).
A LEA was defined as the complete
loss in the transverse anatomical plane of
any part of the lower limb. The primary
data source was the Scottish Morbidity
Record 1 (SMR1) database. When patients are discharged from hospital in Tayside, the code for their diagnoses (Office
for Population Censuses and Surveys
[OPCS4]) are entered on the Tayside section of the SMR1 database, with the CHN
as an identifier. Details of all admissions
since 1980 are held within MEMO. The
CHN allows the temporal linking of diabetes-specific data with admissions. A
case was defined as any patient who underwent any LEA in a Tayside hospital
during the period 1 January 1992 to 31
December 1995. A minor amputation was

defined as any LEA distal to the ankle
joint (OPCS4 codes X11.1, X11.2, X11.8,
and X11.9); a major amputation was any
LEA through or proximal to the ankle
joint (OPCS4 codes X09.2-5, X09.9,
X10.1, X10.3-4, and X10.8-9). The use of
the SMR1 database has been shown to be
robust in Tayside for the identification of
amputations (5).
The 10 years prior to 1 January 1992
was used as a screening period. Subjects
who had a major LEA during this time
were defined as prevalent cases and excluded from analysis. Patients who were
not excluded and underwent any amputation after 1 January 1992 were followed-up for primary and secondary end
points.
The primary end point was mortality
after the first LEA. Secondary end points
were the time to a major event requiring
hospital admission after the incident LEA.
Major events were defined by the ICD-9
or OPCS4 code. Patients were not censored after the first event. Major events
were defined as acute coronary syndrome
(ICD-9 codes 410 and 411), angina
(ICD-9 code 413), congestive cardiac failure (ICD-9 codes 428.0, 428.1, 428.9,
and 518.4), PVD (ICD-9 codes 443 and
250.7), stroke (ICD-9 codes 435 and
436), and major amputation (OPSC4
codes X09.2-5, X10.1, X10.4, and X10.89).
This group does not include reamputation of a nonhealing stump or recurrent
amputation after a previously healed amputation. Those who underwent minor
amputations as index cases were followed-up for major amputation of either
limb. Those who underwent major amputation as the index procedure were fol-
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lowed-up for major amputation of the
contralateral limb.
The cohort consisted of all subjects
with incident LEA from 1 January 1992 to
31 December 1995. The end of follow-up
for hospitalization was 31 March 1996.
Follow-up for mortality was originally to
31 March 1998, but recently updated
analysis has allowed us to follow the study
population to 1 January 2005. Survival
times were plotted using the KaplanMeier method and were calculated from
the date of first LEA to death or end of
study, whichever was earlier. Those subjects who died before 31 March 1998
were treated as censored for the hospital
outcomes. The log-rank test was used to
analyze the outcomes of mortality. Previous studies have shown the incidence of
diabetes to be greater in more deprived
groups (13). Analyses were therefore adjusted for the covariates of age at LEA, sex,
and social deprivation.
Social deprivation was defined using
the Carstairs score. This uses U.K. decennial census data to calculate a single score
for each postcode area using the Z-score
technique from information on employment, overcrowding, car ownership, and
social class. Seven categories are defined
ranging from the most affluent (class 1) to
the most deprived (class 7). There were
few subjects in class 7, and therefore, this
was combined with class 6 (14).
For the secondary outcomes, logistical regression modeling was carried out
with the reason for admission as a binary
outcome to compare the proportions of
patients with diabetes relative to nondiabetic individuals who were hospitalized
for any of the major end points. All regression analyses were adjusted for age, sex,
and social deprivation. This analysis used
the patient as the unit of observation. All
statistical analyses were carried out using
SAS (version 6.12).
RESULTS — From the study population of 316,002 eligible residents, 10,616
were identified with diabetes (3.36%).
We identified 403 major LEAs during the
study period. Of these, 13 (8 with diabetes and 5 without) had previous major
LEA and were excluded, leaving 390 major-incident LEAs during the study period. Of these, 119 (30.5%) had diabetes
and 271 (69.5%) did not. This represents
an incidence of 1.12% of all patients with
diabetes over 3.33 years. Only three amputations were due to trauma (one diabetic patient and two nondiabetic
patients). Age, sex, social deprivation,
2253
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Figure 1—Survival function by diabetes status. Diabetic patients are represented by the solid line; nondiabetic patients are represented by the dashed
line.

and diabetes status were recorded for
each patient (Table 1). There were significantly more male than female patients,
but results were adjusted for this potential
bias. There was no difference in age between the groups. The cohort shows no
trend in diabetes status by deprivation
and no difference in the distribution of
deprivation between those with and without diabetes.
In patients with diabetes, the median
survival (50%) was 27.2 months compared with 46.7 months for nondiabetic
patients (log-rank test P ⫽ 0.0001) (Fig.
1). From 4 years to the end of the study,
there was a significant difference in mortality between those with and without diabetes (Table 2). Patients with diabetes
who underwent incident amputation
have a hazard ratio (HR) for mortality of
1.57 (95% CI 1.24 –1.99) times that of a
nondiabetic patient over 12 years follow-up and 1.58 (1.25–2.00) when adjusted for social deprivation. When
adjusted for age and sex, the HR is 1.55
(1.22–1.98) times that of a nondiabetic
patient. The HR remains at 1.55 (1.22–
1.98) times that of a nondiabetic patient
when results are adjusted for age, sex, and
social deprivation.
The median length of time from discharge to admission with PVD is longer in
patients with diabetes than those without
(165 vs. 47 days, respectively, Wilcoxon
P ⫽ 0.03). Otherwise, there is no signifi2254

cant difference between the groups for
time to hospitalization for the other major
end points (Table 3). The Cox proportional HRs for the incidence of hospitalization for each of the other major end
points are given (Table 3). The major end
points are given in terms of HRs adjusted
for age, sex, and social deprivation. The
adjusted HRs for congestive cardiac failure and further major amputations are
significant. The risk of hospitalization
with congestive cardiac failure in patients
with diabetes is over twice that of a nondiabetic subject (Table 3).
CONCLUSIONS — T h i s
study
shows an increased risk of death after incident amputation in patients with diabetes compared with the nondiabetic

population. Patients with foot ulcers have
an approximate twofold risk of death even
without amputation (15). There is also increased morbidity, as assessed by admission to the hospital for further amputation
and cardiac failure.
Ischemia is a contributory, if not the
major, factor determining the need for
major LEA (9,16). Patients with diabetes
undergoing amputation have a higher
subsequent death rate than those without,
suggesting that vascular disease in diabetes is more severe or other factors are contributing to the increased mortality. We
demonstrate that cardiac failure is more
prevalent. It is known that after equivalent myocardial infarction, patients with
diabetes are more likely to develop cardiac failure (17), and it is likely to be more

Table 2—Survival rates after amputation according to diabetes status
Year(s) after amputation
n
1
2
3
4
5
7
10
12

Nondiabetic patients

Diabetic patients

P value*

271
197 (72.7)
167 (61.6)
151 (55.7)
134 (49.4)
116 (42.8)
96 (35.4)
62 (22.9)
20 (7.4)

119
80 (67.2)
64 (53.8)
56 (47.1)
44 (37.0)
38 (31.9)
21 (17.6)
10 (8.4)
3 (2.5)

NS
NS
NS
0.02
0.04
0.0004
0.0007
0.06

Data are n (%). *By 2 test.
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Table 3—Cox proportional hazards model comparing diabetic and nondiabetic subjects requiring hospitalization with major end points,
whether incident or prevalent

End point
ACS
Angina
CCF
PVD
Stroke
Further major amputation

Diabetes (yes/no)

Adjusted for social deprivation

Adjusted for age and sex

Adjusted for age, sex, and
social deprivation

1.729 (0.801–3.734)
2.236 (0.907–5.509)
2.489 (1.262–4.910)
1.258 (0.916–1.727)
1.743 (0.860–3.534)
2.202 (1.310–3.702)

1.753 (0.811–3.789)
2.279 (0.923–5.667)
2.488 (1.262–4.906)
1.266 (0.922–1.740)
1.733 (0.855–3.516)
2.208 (1.312–3.715)

1.862 (0.839–4.133)
1.875 (0.743–4.730)
2.255 (1.123–4.530)
1.140 (0.822–1.579)
1.369 (0.667–2.809)
1.943 (1.139–3.316)

1.925 (0.867–4.271)
1.907 (0.743–4.893)
2.261 (1.120–4.566)
1.160 (0.836–1.609)
1.358 (0.660–2.797)
1.945 (1.135–3.332)

Data are provided unadjusted and adjusted for age, sex, and social deprivation (95% CIs). ACS, acute coronary syndrome; CCF, congestive cardiac failure.

severe (18,19) than in patients without
diabetes.
Half of all nontraumatic LEAs are performed in patients with diabetes (20).
Amputation alone is a predictor of poor
outcome in patients with a perioperative
30-day mortality of between 8 and 23%
(21–25). Recent evidence suggests that
the more proximal the amputation, the
greater the risk of perioperative death,
possibly reflecting more severe vascular
disease. Subramaniam et al. (24) showed
the 30-day mortality for above-knee versus below-knee amputations to be 17.5
and 4.2%, respectively, with a total perioperative mortality of 7.4%. Diabetes status per se was not associated with death at
this stage. Only at 10 years postamputation was there a significant difference in
mortality between patients with and without diabetes. We demonstrate increased
mortality in patients with diabetes at only
4 years post-LEA. This difference may be
due to differences in the power of the two
studies and ethnic differences between
the two populations.
This study confirms what others have
shown. Our survival rates postamputation in patients with diabetes are similar
to other series at 1 year, being 67.2% (our
data) and 69.4% (25) and, at 5 years,
31.9% (our data) and 30.9% (25). The
figures for nondiabetic patients were also
similar between the two studies. The
Strong Heart Study showed a survival rate
of 23.9% at 8 years postamputation in patients with diabetes (26) compared with
8.4% at 10 years in our study.
Within 1 year of the incident amputation, between 9 and 13% of patients
with diabetes will undergo a further ipsilateral or contralateral amputation (27)
and between 30 and 50% of patients will
undergo a contralateral LEA between 1
and 3 years after the first (28). This compares with our study where 22% underwent additional amputation at a median

of 219 days (⬃7 months). We demonstrate that further amputation is twice as
likely in patients with diabetes. Therefore,
secondary prevention of foot ulceration is
as important as primary prevention. The
prevention of diabetic foot ulceration involves the relief of pressure, ischemia, infection, and regular foot care.
We have shown that time to hospitalization with further PVD is longer in patients with diabetes than those without.
LEA in patients without diabetes is almost
exclusively performed as a result of PVD.
A significant number of amputations in
patients with diabetes occur secondary to
infection in a neuropathic foot, with adequate blood supply, possibly accounting
for this difference.
Patients with PVD often have generalized vascular disease, being six times
more likely to die from cardiovascular
causes over a 10-year period than those
without (29). This study shows that the
risk of developing congestive cardiac failure following amputation in the presence
of diabetes is twice that of those who are
nondiabetic. Although not all amputations are due to PVD, in the majority, it
contributes to the need for amputation
and these patients should receive aggressive treatment for cardiovascular risk factors. Recent studies have shown that the
addition of ACE inhibitors for patients
with peripheral arterial disease yielded a
25% risk reduction in cardiovascular
events, with a number needed to treat of
only 18 (30). Similar evidence is available
for the use of antiplatelet drugs and hydroxymethylglutaryl-CoA inhibitors in
those with PVD (31–35).
All patients undergoing amputation
have a high mortality rate. It is even
higher in patients who have preexisting
diabetes. Preexisting diabetes puts patients at increased risk of further amputation and cardiac failure, highlighting the
need for a more aggressive approach to
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the management of cardiovascular risk
factors in those who undergo amputation
and have diabetes.

References
1. Young MJ, Veves A, Boulton AJM: The diabetic foot: aetiopathogenesis and management. Diabetes Metab Rev 9:109 –127,
1993
2. Larsson J, Apelqvist J, Agardh CD, Stenstrom A: Decreasing incidence of major
amputation in diabetic patients: a consequence of a multidisciplinary foot care
team approach? Diabet Med 12:770 –776,
1995
3. World Health Organization (Europe), International Diabetes Foundation (Europe): Diabetes care and research in
Europe: the Saint Vincent declaration.
Diabet Med 7:360, 1990
4. U.S. Department of Health and Human
Services: Healthy People 2010: Understanding and Improving Health. Washington,
DC, Govt. Printing Office, 2000
5. Morris AD, McAlpine R, Steinke D, Boyle
DI, Ebrahim AR, Vasudev N, Stewart CP,
Jung RT, Leese GP, MacDonald TM, Newton RW: Diabetes and lower-limb amputations in the community: a retrospective
cohort study: DARTS/MEMO Collaboration: Diabetes Audit and Research in Tayside Scotland/Medicines Monitoring Unit.
Diabetes Care 21:738 –743, 1998
6. Dillingham TR, Pezzin LE, Shore AD: Reamputation, mortality, and healthcare
costs among persons with dysvascular
lower limb amputations. Arch Phys Med
Rehabil 86:480 – 486, 2005
7. Virkunnen J, Heikkinen M, Lepantalo M,
Metsanoja R, Salenius JP, the Finnvasc
Study Group: Diabetes as an independent
risk factor for early postoperative complications in critical limb ischaemia. J Vasc
Surg 40:761–767, 2004
8. Tentolouris N, Al-Sabbagh S, Walker MG,
Boulton AJ, Jude EB: Mortality in diabetic
and nondiabetic patients after amputations performed from 1990 to 1995: a
5-year follow-up study. Diabetes Care 27:
1598 –1604, 2004
2255

Mortality and hospitalization after amputation
9. Carmona GA, Hoffmeyer P, Herrmann
FR, Vaucher J, Tschopp O, Lacraz A, Vischer UM: Major lower limb amputations
in the elderly observed over ten years: the
role of diabetes and peripheral arterial
disease. Diabete Metab 31:449 – 454,
2005
10. Morris AD, Boyle DI, MacAlpine R,
Emslie-Smith A, Jung RT, Newton RW,
MacDonald TM: The diabetes audit and
research in Tayside Scotland (DARTS)
study: electronic record linkage to create a
diabetes register: DARTS/MEMO Collaboration. BMJ 315:524 –528,1997
11. MacDonald TM, McDevitt DG: The Tayside Medicines Monitoring Unit
(MEMO). In Pharmacoepidemiology. 3rd
ed. Strom BL, Ed. Chichester, U.K.,
Wiley, 2000, p. 245–255
12. Leese GP, Morris AD, Swaminathan K,
Petrie JR, Sinharay R, Ellingford A, Taylor
A, Jung RT, Newton RW, Ellis JD: Implementation of national diabetes retinal
screening programme is associated with a
lower proportion of patients referred to
ophthalmology. Diabet Med 22:1112–
1115, 2005
13. Evans JM, Newton RW, Ruta DA, MacDonald TM, Morris AD: Socio-economic
status, obesity and prevalence of type 1
and type 2 diabetes mellitus. Diabet Med
17:478 – 480, 2000
14. Carstairs V, Morris R: Deprivation and
Health in Scotland. Aberdeen, Scotland,
Aberdeen University Press, 1991
15. Boyko EJ, Ahroni JH, Smith DR, Davignon D: Increased mortality associated
with diabetic foot ulcer. Diabet Med 13:
967–972,1996
16. Rowley DI, Jain AS: Lower limb amputation surgery. In Orthogeriatrics: Comprehensive Orthopaedic Care for the Elderly
Patient. Newman JR, Ed. Oxford, U.K.,
Butterworth Heinemann, 1992, p.
97–107
17. Garcia MJ, McNamara PM, Gordon T,
Kannel WB: Morbidity and mortality in
diabetics in the Framingham population:
sixteen year follow-up study. Diabetes 23:

2256

105–111, 1974
18. Stone PH, Muller JE, Hartwell T, York BJ,
Rutherford JD, Parker CB, Turi ZG,
Strauss HW, Willerson JT, Robertson T, et
al.: The effect of diabetes mellitus on
prognosis and serial left ventricular function after acute myocardial infarction:
contribution of both coronary disease and
diastolic left ventricular dysfunction to
the adverse prognosis: the MILIS Study
Group. J Am Coll Cardiol 14:49 –57, 1989
19. Lehto S, Pyorala K, Miettinen H, Ronnemaa T, Palomaki P, Tuomilehto J, Laakso
M: Myocardial infarct size and mortality
in patients with non-insulin-dependent
diabetes mellitus. J Intern Med 236:291–
297, 1994
20. Slovenkai MP: Foot problems in diabetes.
Med Clin North Am 82:949 –971,1998
21. Kald A, Carlsson R, Nilsson E: Major amputation in a defined population: incidence, mortality and results of treatment.
Br J Surg 76:308 –310, 1989
22. Kazmers A, Perkins AJ, Jacobs LA: Major
lower extremity amputation in Veterans
Affairs medical centers. Ann Vasc Surg 14:
216 –222, 2000
23. Peng CW, Tan SG: Perioperative and rehabilitative outcomes after amputation
for ischaemic leg gangrene. Ann Acad Med
Singapore 29:168 –172, 2000
24. Subramaniam B, Pomposelli F, Talmor D,
Park KW: Perioperative and longterm
morbidity and mortality after above-knee
and below-knee amputations in diabetics
and
nondiabetics.
Anesth
Analg
100:1241–1247, 2005
25. Aulivola B, Hile CN, Hamdan AD, Sheahan MG, Veraldi JR, Skillman JJ, Campbell DR, Scovell SD, LoGerfo FW,
Pomposelli FB Jr: Major lower extremity
amputation: outcome of a modern series.
Arch Surg 139:395–399, 2004
26. Resnick HE, Carter EA, Lindsay R, Henly
SJ, Ness FK, Welty TK, Lee ET, Howard
BV: Relation of lower-extremity amputation to all-cause and cardiovascular disease mortality in American Indians: the
Strong Heart Study. Diabetes Care

27:1286 –1293, 2004
27. Reiber G: Epidemiology of the diabetic
foot. In The Diabetic Foot. 5th ed. Levin M,
O’Neal L, Bowker J, Eds. Boston, MA,
Mosby, 1993, p. 1–5
28. Reiber GE: The epidemiology of diabetic
foot problems. Diabet Med 13 (Suppl. 1):
S6 –S11, 1996
29. Criqui MH, Langer RD, Fronek A, Feigelson HS, Klauber MR, McCann TJ,
Browner D: Mortality over a period of 10
years in patients with peripheral arterial
disease. N Engl J Med 326:381–386,1992
30. Ostergren J, Sleight P, Dagenais K, Bosch
J, Oilong Y, Yusuf S, the HOPE Study Investigators: Impact of ramipril in patients
with evidence of clinical or subclinical peripheral arterial disease. Eur Heart J 25:
17–24, 2004
31. Antithrombotic Trialists’ Collaboration:
Collaborative meta-analysis of randomised trials of antiplatelet therapy for prevention of death, myocardial infarction,
and stroke in high risk patients. BMJ 324:
71– 86, 2002
32. Schillinger M, Exner M, Mlekusch W,
Amighi J, Sabeti S, Muellner M, Rumpold
H, Wagner O, Minar E: Statin therapy improves cardiovascular outcome of patients with peripheral artery disease. Eur
Heart J 25:742–748, 2004
33. CAPRIE Steering Committee: A randomised, blinded, trial of clopidogrel versus
aspirin in patients at risk of ischaemic
events (CAPRIE). Lancet 348:329 –339,
1996
34. Heart Protection Study Collaborative
Group: MRC/BHF Heart Protection Study
of cholesterol lowering with simvastatin
in 20,536 high-risk individuals: a randomised placebo-controlled trial. Lancet
360:7–22, 2002
35. Weitz JI, Byrne J, Clagett GP, Farkouh
ME, Porter JM, Sackett DL, Strandness DE
Jr, Taylor LM: Diagnosis and treatment of
chronic arterial insufficiency of the lower
extremities: a critical review. Circulation
94:3026 –3049, 1996

DIABETES CARE, VOLUME 29, NUMBER 10, OCTOBER 2006

