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Purpose: The aim of the present study was to describe and analyze changes in the incidences of lower extremity amputations (LEAs),
patient characteristics, vascular history of amputees and survival in Southwest Finland.
Patients and Methods: This is a retrospective patient study in the Hospital District of Southwest Finland. All consecutive patients
with atherosclerosis and diabetes-caused LEA, between 1st January 2007 and 31st December 2017, were included. The annual
incidences of major LEA patients were statistically standardized. Patients’ diagnoses, functional status, previous revascularizations and
minor amputations were recorded, and survival was analyzed.
Results: During the 11-year-period major LEAs were performed on 891 patients, 118 (13.2%) were urgent operations. The overall
incidence of major LEAwas 17.2/100 000 and was age-dependent (3.1 for ≤64 years, 34.3 for 65–74 years, 81.5 for 75–84 years, 216
for ≥85 years). A decrease in incidence was detected in the <65 year-age-group (incidence 4.98 in 2007 and 1.88 in 2017; p = 0.0018).
Among older age groups, there was no significant change. Half (50.6%) of all amputees were diabetics. Altogether, 472 patients
(53.0%) had a history of revascularization before LEA. 80.1% of index amputations were transfemoral and 19.9% transtibial. Re-
surgery was performed on 94 (10.5%) patients. The 1-, 3- and 5-year overall survival were 56%, 30%, and 18%, respectively.
Conclusion: Our results suggest that in an aging population, despite good availability of vascular services, a significant number of
patients are not fit for active revascularization, and LEA is the only feasible treatment for critical limb ischemia.
Keywords: aging, major amputation, diabetes, peripheral artery disease

Introduction
Peripheral artery disease (PAD) is the most common cause of major lower extremity amputation (LEA).1,2 The
prevalence of PAD increases with age and exposure to major cardiovascular risk factors, such as diabetes mellitus
(DM), dyslipidemia, smoking, and hypertension.2,3 The disease may progress to critical limb threatening ischemia
(CLTI), which is the end stage of PAD and which is associated with the poorest outcome and a significant risk of
major LEA.4

According to a recent review by Beckman et al, the incidence of major LEA is directly proportional to the rates of
PAD, DM-related soft tissue infection and neuropathy.3 Patients with DM were shown to have a nearly 13-fold greater
risk of undergoing major LEA compared to patients without diabetes.3 In addition, aging is a significant risk factor
associated with elevated risk of major LEA.5

The LEA carries a significant impact on an amputee’s functional abilities and quality of life. The current European
Society for Vascular Surgery (ESVS) guidelines recommend active revascularization to prevent LEAs.2 The number of
revascularizations performed has increased during recent years. For example, in Finland, the yearly rate of revascular-
izations nearly tripled from 66/100,000 to 172/100,000 from 2007 to 2017.5 Furthermore, a shift from open surgical
revascularization (OSR) towards an endovascular strategy has occurred over recent decades.6–9
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Despite increasing numbers of revascularizations, the incidence of major LEA has not considerably diminished.
According to the VASCUNET report, the LEA incidence slightly decreased from 18.9/100,000 to 17.7/100,000, during
2010–2014.8 An earlier report by Winell et al10 has demonstrated a decreasing amputation trend among diabetic patients
between 1997 and 2007. In Finland, the major LEA incidence from 2007 to 2018 remained stable.5,11

The burden of atherosclerosis, on lower extremities, is also associated with increasing age. Simultaneously, the risks
of multiple comorbidities and increasing frailty increase. Decision-making between high-risk revascularization and
primary LEA is demanding. The only option for a patient unfit for surgery with severe ischemic rest pain or
a severely infected wound or gangrene is often LEA.

The aim of the present study is to analyze the changes in major LEA incidence in Southwest Finland between 2007
and 2017 and to describe the characteristics and survival of amputees with a focus on their earlier vascular history.

Materials and Methods
Study Design
This is a retrospective patient records study.

Patients
The present study includes all patients with a diagnosis of PAD and/or DM with major LEA in the Hospital District of
Southwest Finland between 1st January 2007 and 31st December 2017.

The Structure of Vascular Surgery Services in the Area
The Hospital District of Southwest Finland comprises Turku University Hospital and three other regional hospitals, Salo,
Loimaa, and Uusikaupunki hospitals. The catchment area of all four hospitals serves a population of 480,626 inhabitants (2017).

In 2004, a vascular surgery unit was established to serve the area of the Hospital District of Southwest Finland. Avascular
surgeon in Turku University Hospital investigated individual patients that present signs of vascular insufficiency. A treatment
strategy for each patient was devised based on the vascular status and the overall condition of the patient. Before the decision
for major LEA, a consultation with a vascular surgeon is recommended and is usually done. Revascularizations have been
performed solely at Turku University Hospital since 2004, whereas major LEAs were performed in all four hospitals of the
hospital district. Although vascular surgeons had a central role in decision-making, operating surgeons were vascular
surgeons, general surgeons and plastic surgeons of the hospital district.

Data Collection
Data were collected from the Hospital District of Southwest Finland electronic patient registry, which covers all
operation and patient records of all four hospitals in the hospital region. Operations were recorded in the operation
database according to the Finnish version of NCSP (Nordic Classification of Surgical Procedures) and diagnoses
according to the Finnish version of the ICD-10 (International Statistical Classification of Diseases and Related Health
Problems) classification system.

The inclusion criteria for the study were a major LEA, either an above-knee amputation (AKA) (operation codes
NFQ10 and NFQ20) or below-knee amputation (BKA) (codes NGQ10, NGQ20) together with a diagnosis of PAD
(I70.2) and/or DM (E10.0–E11.9).

The day of the major LEA was considered as the index date for the study. If more than one major LEA (for example
BKA+AKA) was performed on the ipsilateral leg of the patient or an LEA was performed on both limbs, the first major
LEA was considered as an index operation and entry to the study. Patient records were followed-up until 28th
March 2018. This date was considered the end of the study.

Variables
Patients’ comorbidities were recorded according to the following ICD-10 coded comorbidities; coronary artery disease
(I20.0–9), chronic heart failure (I50.9), hypertension (I10.0–9), atrial fibrillation (I48.0–9), DM (E10.0–E11.9), chronic
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obstructive pulmonary disease (J44.8), dyslipidemia (E78.0) and chronic kidney disease (N18.9) and the possible use of
anticoagulants, antithrombotic agents and statins were recorded. Moreover, the previous surgical or endovascular
revascularizations and minor (metatarsal and toe) amputations, in addition to reoperations (re-amputations and revisions)
after index LEA and date of death, were recorded.

Statistical Analyses
Major LEA patients were grouped into four age groups of 0–64, 65–74, 75–84, and >85 years of age. The annual incidence of
major LEA patients was statistically standardized by conventional methods using the annual population size and age structure
of the area according to Official Statistics of Finland (OSF).12 P-values were calculated using the Mann-Kendall trend test.

Patient characteristics were given as continuous variables and were expressed as mean ± either standard deviation
(SD) or standard error (SE). Categorical variables were expressed as frequencies and percentages.

Fisher’s Exact test and Kruskal–Wallis test were utilized for categorical variables, whereas the ANOVA followed by
Student’s t-test was utilized for continuous variables if normally distributed. Normal distribution was assessed using the
Shapiro–Wilk test. Kaplan–Meier survival analyses were assessed by Log-rank statistics. A model for cox regression
analyses was created. Variables with p < 0.2 in univariate analyses were included into the final model.

Statistical analyses were performed using the IBM SPSS ® version 27 statistics program for most analyses.
Additionally, the R-program and the package “Kendall” were used for Mann-Kendall trend testing.13 The statistical
significance threshold was set at 0.05.

Ethical Considerations
The study protocol was approved by the local Ethics Committee of the Hospital District of Southwest Finland (Decision
number TO3/022/16). Due to the retrospective nature of the study, patient written informed consent was not required. All
accessed data comply with data protection and privacy regulations set by the European Community (general data
protection regulations, GDPR).

Results
Incidences of Index LEAs
A total of 891 major LEAs were performed on 891 patients between 2007 and 2017 inclusive. The overall incidence of LEA
was 17.2/100,000. The annual variation of incidence ranged from 14.8 to 19.3/100,000 over the 11-year study period.

The mean major LEA incidence was age-dependent (3.1/100 000 for 0–64 years, 34.3/100,000 for 65–74 years, 81.5/
100,000 for 75–84 years, 216/100,000 for ≥85 years). In the age group ≤64 years, major LEA incidence decreased over
the study period (p = 0.0018). In the other age groups, no significant trends were observed. The annual incidences of
major LEA by age group are presented in Table 1 and the size of the population in the hospital administration area at
defined age categories in Figure 1A and B.

Patients
Among the 891 patients, 454 (51.0%) were men. The mean age of the patients was 77.4 years (SD 1.9). Most of the
patients had multiple comorbidities. The most common comorbidity was hypertension (65.1%) and half (50.6%) of the
patients had DM. The prevalence of diabetes was age dependent (patients ≤64 years 72.9%, 65–74 years 63.7%, 75–84
years 48.6% and ≥85 years 34.1%) p < 0.001. Of all patients, 406 (45.6%) were on antithrombotic medication and 400
(44.9%) were anticoagulated. Moreover, 374 patients (32.0%) were using statins. The patient characteristics for cohort
are presented in Table 2 and age-dependent characteristics in Table 3.

Amputations
Prior to 891 index major LEAs, minor amputations had been performed on 300 (33.7%) legs. Of all index LEAs, 118
(13.2%) were performed urgently due to severe infection. In 80.1% of cases, the primary major LEA level was AKA and
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19.9% BKA. Adjunct procedures were performed for 94 (10.5%) patients after index amputation, 71.3% of these re-
operations were needed after BKA (Table 4.).

Revascularizations Prior to Major LEAs
Prior to the index major LEAs, 764 revascularization procedures on amputated limbs were performed on 472 patients
(53.0%). Of these procedures, 360 were surgical (47.1%) and 404 (52.9%) were endovascular. The mean time from
revascularization to major LEA was 26.8 months (CI 95% 22.4–31.3) for open revascularization. Correspondingly, the
mean time from endovascular revascularization to major LEA was 33.2 months (CI 95% 28.7–37.7).

Table 1 The Age Standardized Annual Incidences of Index LEAs per 100,000 Inhabitants in the Hospital District of Southwest Finland
Over 2007–2017

Age Year P

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

0–64 4.98 4.71 4.19 3.14 2.6 2.37 3.19 2.13 2.94 2.15 1.88 0.0018
65–74 31.5 35.5 34.4 30.6 26.7 40.7 35.2 30.3 41.0 32.0 37.2 0.53

75–84 70.2 83.9 70.2 110 79.1 98.3 71.2 102 96.2 52.4 65.1 0.70

>85 212 192 295 194 304 171 264 217 194 190 166 0.18

Overall 16.0 16.8 18.0 17.3 17.4 17.2 18.4 18.1 19.3 14.8 15.6 0.64

Note: The Mann–Kendall trend test for p-value.

Figure 1 The annual population and age structure in the Hospital district of Southwest Finland 2007–2017 according to Official Statistics of Finland.12 Panel (A) total
population and population aged ≤64 years. Panel (B) Population 65–74 years, 75–84 years and ≥85 years old.
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The patient history of revascularization procedures before major LEA was age dependent. Earlier revascularizations
are shown in Figure 2 and were more common in the younger age groups (patients ≤64 years 58.1%, 65–74 years 62.7%,
75–84 years 51.1% and ≥85 years 46.1%). The mean age of the patients with a history of revascularization was 76.2
years (SD 11.5) and without a history of revascularization 78.6 years (SD 12.2) (p = 0.002). Even though patients with no
history of revascularization were older, they still had fewer comorbidity diagnoses than patients with previous revascu-
larization. A comparison of patient characteristics by prior revascularization of is presented in Table 5.

Survival
The follow-up time was 1.25–12 years. At the end of the study (28th March 2018) 78.1% of the cohort had died. The 1-,
3- and 5-year overall survival rates were 51.9%, 22.6%, and 10.1%, respectively.

Age and Survival After Amputation
Age-dependent 1-, 2- and 3-year survivals were 0–64; 62, 52 and 21%, 65–74; 46, 42 and 12% 75–84; 35, 26 and 6%
and for patients ≥85 years 26, 15, 2%. Figure 3. A model for Cox regression analyses for survival was created. The
following confounding factors were selected based on univariate analyses; coronary artery disease, atrial fibrillation,

Table 2 Demographic Characteristics of 891 Patients
with Major LEAs in the Hospital District of Southwest
Finland 2007–2017

Characteristics Mean (SD)

Age 77.4 (11.9)

n (%)

Gender (men) 454 (51.0)

Rutherford grade 2 140 (15.7)

Rutherford grade 3 743 (79.7)

Rutherford grade N/A 8 (9.0)

Bed-ridden 167 (18.7)

Comorbidities

Coronary artery disease 402 (45.1)

Chronic heart failure 307 (34.5)

Hypertension 580 (65.1)

Atrial fibrillation 340 (38.2)

Diabetes mellitus 451 (50.6)

COPD 115 (12.9)

Dyslipidemia 159 (17.8)

Chronic kidney disease 178 (20.0)

Cerebrovascular disease 289 (32.4)

Alzheimer’s/dementia 181 (20.3)

Abbreviations: COPD, chronic obstructive pulmonary disease; ND, not
defined (instead of reconstructive surgery, amputation due to severe
peripheral artery disease [tumor = 1, severe trauma = 4, knee prosthesis
infection = 3]); SD, standard deviation.
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diabetes mellitus, chronic heart failure, dyslipidaemia, chronic kidney disease, Alzheimer’s disease or dementia and
bed-ridden patients (p < 0.2). Age group <65 years as a reference the increased association with death was detected for
patients 65–74 (HR 1.396; p = 0.018), 75–84 (HR 1.958; p < 0.001) and ≥85 years 2.621 (HR 2.621; p < 0.001).

In the Cox regression model, following confounding factors associated with increased risk of death; coronary artery
disease (HR 1.184; p < 0.039), atrial fibrillation (HR 1.234; p = 0.012), chronic kidney disease (1.404; p = 0.001),
Alzheimer’s disease or dementia (HR 1.296; p = 0.012) and bed-ridden patients (HR 1.385; p = 0.001).

Alzheimer’s Disease, Dementia, and Bed-Ridden Patients After Amputation
According univariate and multivariate analyses, Alzheimer’s disease and dementia were associated with an increased risk
of death (HR1.3; 95% CI 1.06–1.59; p < 0.012) and the 1, 2 and 3-years survival was 29, 14 and 3%. Correspondingly
the bed-ridden patients had increased risk of death (HR 1.4; 95% CI 1.14–1.69, p < 0.001) and corresponding 1,2 and
3-years survival 26, 13 and 3%.

Table 3 Age-Dependent Demographic Characteristics of 891 Patients with Major LEAs in the Hospital
District of Southwest Finland 2007–2017

Characteristics Age

0–64 65–74 75–84 ≥85 p value

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (years) 56 (8.1) 70 (2.8) 80 (2.8) 89 (3.3) <0.001

n (%) n (%) n (%) n (%)

Gender (men) 89 (69) 135 (70) 143 (52) 87 (30) <0.001

Rutherford grade 2 15 (12) 29 (15) 39 (14) 57 (20) 0.266

Rutherford grade 3 113 (88) 161 (8) 234 (85) 235 (80)

Rutherford N/A 1 (0.8) 3 (1.6) 3 (1.1) 1 (0.1)

Bed-ridden 8 (6.2) 26 (14) 65 (24) 68 (23) <0.001

Comorbidities

Coronary artery disease 62 (48) 83 (43) 136 (49) 120 (41) 0.188

Chronic heart failure 35 (27) 63 (33) 115 (42) 94 (32) 0.016

Hypertension 74 (57) 137 (71) 183 (66) 186 (64) 0.077

Atrial fibrillation 18 (14) 61 (32) 123 (45) 138 (47) <0.001

Diabetes mellitus 94 (73) 123 (64) 134 (49) 100 (34) <0.001

COPD 22 (17) 37 (19) 36 (13) 20 (6.8) <0.001

Dyslipidemia 28 (22) 43 (22) 51 (19) 37 (13) 0.020

Chronic kidney disease 50 (39) 50 (26) 50 18) 28 (9.6) <0.001

Cerebrovascular disease 32 (25) 62 (32) 101 (37) 94 (32) 0.130

Alzheimer’s/dementia 2 (1.6) 22 (12) 61 (22) 96 (33) <0.001

Abbreviations: COPD, chronic obstructive pulmonary disease; n, number of patients; %, percentage; SD, standard deviation.
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Discussion
Over the 11-years study period, almost half of the amputees had no earlier history of revascularization before the major
LEA, despite the high availability of vascular surgery services. Also, a high proportion of patients were bed-ridden or had
burden of memory defect (Alzheimer’s disease or dementia). These age-related issues are associated especially with older
age groups. This result might suggest that in an aging population, the ability of vascular services to save limbs from
major LEA is limited, and a large proportion of end-stage PAD patients are not fit for active revascularization or are even
bed-ridden for other causes. For these patients, only LEA can be considered as a feasible treatment for end-stage CLTI.

Table 4 The Primary Level of Amputation and Numbers of Revisions and Re-
Operations Needed After 891 Major LEAs in the Hospital District of Southwest
Finland 2007–2017

Primary Amputation Level N %

Above-knee amputation 714 80.1

Below-knee amputation 177 19.9

All, total 891 100

Revisions/re-amputations

Below-knee amputation + Above-knee amputation 55 6.2

Above-knee amputation + revision 22 2.5

Below-knee amputation + revision 12 1.3

Above-knee amputation + exarticulation 5 0.6

All re-operations 94 10.5

Notes: Number of major LEAs n; % percentage for revisions/re-operations adjusted to all index major
amputations n = 891.
Abbreviation: LEA, lower extremity amputation.

Figure 2 History of revascularizations before major LEA of 891 amputees at the index major LEA by age group in the Hospital District of Southwest Finland 2007–2017.
NREV patients without history of revascularization before the major LEA; REV patients with history of revascularization before the major LEA.
Abbreviation: N, number of patients.
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LEA Incidence
According to the VASCUNET report of 12 countries, which covered 259 million inhabitants in 2014, the major LEA
incidence slightly decreased from 18.9 to 17.7/100 000 in patients with PAD diagnosis between 2010 and 2014.8

Nikulainen et al reported stable all-cause major LEA incidence of 18–20/100,000 for the whole of Finland between
2007 and 2017, although the major LEA incidence decreased in patients over 65 years old.5 The present study from
Southwest Finland had covered 480,626 inhabitants by 2017. We found that the overall incidence of LEA was slightly
smaller (17.2/100,000) than that reported by Nikulainen et al, and the incidence stayed constant over the 11-year period.

Age
Age has been shown to be a risk factor for major LEA.8,14 Aging is associated with severe tibial atherosclerosis, which is
known to be associated with poor limb-related outcome and mortality compared to extensive atherosclerosis in other
vascular beds.15,16 Additionally, elderly patients generally have poorer overall condition and are more likely to be frailer
than younger patients, which is further associated with a poor outcome after revascularization.17

The present study found that a majority of the major LEAs were performed on the elderly. The high proportion of the
aged population in our material contributed to the present results because since 2017 more than a fifth of the population
in Southwest Finland have reached the age of 65 years and older. This is high even compared to countries in the
VASCUNET report.8 The present data agree with some previous studies, which found that a continuously growing
proportion of elderly in a population is a strong predisposing factor to an increasing incidence of major LEA.14,18

Diabetes
Another predisposing factor for major LEA incidence is the high prevalence of DM in Finland.19 According to the
present study, diabetes was a significant co-morbidity and comprised nearly half of the major LEAs. Similar to age, DM

Table 5 Comparisons of the Major LEA Patients, Based on History
of Revascularization Before the Index Amputation in the Hospital
District of Southwest Finland 2007–2017

REV NREV p-value

n n

Gender (men) 245 (51.9) 209 (49.9) 0.591

Comorbidities

Coronary artery disease 250 (53.0) 151 (36.0) <0.001

Chronic heart failure 179 (37.9) 128 (30.5) 0.024

Hypertension 334 (70.8) 246 (58.7) <0.001
Atrial fibrillation 183 (38.8) 157 (37.5) 0.730

Diabetes mellitus 248 (52.5) 203 (48.4) 0.228

COPD 72 (15.3) 43 (10.3) 0.028
Dyslipidaemia 109 (23.1) 50 (11.9) <0.001

Chronic kidney disease 107 (22.7) 71 (16.9) 0.036

Cerebrovascular disease 147 (31.1) 142 (33.9) 0.211
Alzheimer’s/dementia 54 (29.8) 127 (70.2) <0.001

Bed-ridden 50 (29.9) 117 (70.1) <0.001

Rutherford grade II 103 (26.4) 37 (73.6) <0.001*

Rutherford grade III 376 (50.6) 367 (49.4)

Rutherford grade N/A 6 (75) 2 (25)

Total 472 419

Notes: For continuous variables, the Student's t-test was used, and for categorical
variables, Fisher´s Exact and Kruskal–Wallis* tests were used.
Abbreviations: REV, patients with history of revascularization before the major LEA; NREV,
patients with history of revascularization before major LEA; COPD, chronic obstructive
pulmonary disease; %, percentage; SD, standard deviation; n, number of patients.
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is a known risk factor for limb loss as diabetics are associated with extensive tibial lesions with the worst prognosis after
revascularization.3,20

The spectrum of PAD in patients with DM is rather wide and ranges from non-healing wounds with underlying
osteomyelitis to severely infected wounds that lead to septic shock.3 Therefore, the incidence of major LEA is not
directly proportional to the rates of revascularizations as not all patients have significant limb threatening ischemia.
Moreover, a three-fold higher risk of amputation has been reported in patients with diabetic foot syndrome without PAD
compared to patients with only PAD.21

A decrease in major LEA incidence (13.6–9.3/100,000) has been observed among diabetics in Finland 1997–2007.10

We found that the major LEA incidence was significantly reduced among the <65-year-old population during the 11-year
study period, although 72% of amputees in this age group were diabetics. This study could not fully investigate the exact
cause of this positive trend. However, we know that revascularization procedures have been actively performed on young
diabetics to an increasing degree over the same study-period.

Functional Status
A recent study by Ponkilainen et al11 reported a constant transfemoral (16–17/100,000) and decreasing transtibial (14–7/
100 000) all-cause major LEA incidence in Finland between 1997 and 2018. This observation was explained by the high
proportion of aged and immobile patients with reduced functional ability who are often considered not to benefit from
prosthesis rehabilitation.11 Transtibial amputation is preferred and recommended for all patients with walking ability and
sufficient blood circulation at the tibial level.

The level of primary LEA in the present study was chosen at the discretion of the operating surgeon and was based on
the vascular status and overall condition of the patient. Overall, 80.1% of index amputations were transfemoral, which
indicates a high portion of immobile patients.

Revascularizations
Active revascularization of patients fit for revascularization is essential to prevent LEA. It is also known that previously
revascularized patients who were eventually amputated had a relatively good mean amputation-free survival before
amputation. Successful revascularization significantly improves the clinical outcome and lowers the risk for major

Figure 3 Age-dependent 3-year survival after the index major amputation. The number of patients entering each 12-month interval is indicated on horizontal axis. The
Hospital District of Southwest Finland 2007–2017.
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LEA.22,23 This may be one explanation for the decrease in major LEA incidence of patients <65 years found in the
present study.

Patients with CLTI have multiple comorbidities, and operation risks are elevated.24,25 Moreover, young CLTI patients
have a high prevalence of DM, poor glycemic control, coronary artery disease, smoking, renal insufficiency, and high
WIfI stage.26 On the other hand, non-ambulatory associated conditions such as a higher BMI are less common in younger
CLTI patients compared to older age groups,26 which therefore enables an active revascularization strategy to be used. In
addition to the adequate provision of vascular services, the implementation of risk factor modification, such as better foot
care, and more physician education are all essential factors to decrease major LEA incidence among all patients.3

Previous studies suggest that extreme frailty and functional impairment are associated with increased risk for major
LEA.17,27 Nearly half of the major LEA amputees are considered unfit for revascularization at the time of the
presentation of CLTI.21,27 Primary major LEA is the option that should be considered for frail patients with reduced
functional ability in preference to unmeaningful repetitive revascularizations, multiple minor amputations, and revisions.

A study by Abou-Zamzam et al28 demonstrated that increasing revascularization may not further lower the major
LEA incidence due to high proportions of inoperable patients, the elderly, and diabetics. This finding is in accordance
with the present results. The vascular surgery resources in the catchment area of the present study have been and still are
sufficient to provide the revascularization for all patients fit for surgery. Even so, almost half of the amputees had no
revascularization before having a major LEA.

Strengths and Limitations
This study is based on data obtained from a single health care district that covers a primary catchment area of 480,626
inhabitants (2017). Finland has a public national health care system, and an electronic patient record system covers the
population, and therefore, all patients could be included for the study. Both strength and limitation are the retrospective
nature of this study. The present data is based on the procedural data from the same database serving all four hospitals of
the district. Due to the nature of retrospective study, the level of major LEA depended on the discretion of the vascular
status and overall condition of the patient and not on the study protocol. Demographic information was obtained from
patients’ medical records, thus there is a heavy reliance on accurate recording of the comorbidities. A prospective study
would be warranted to reliably measure the frailty score of this cohort of patients with heavy burden of cardiovascular
disease and aging. Unfortunately, this issue could not be reliably assessed in the present retrospective study.

The adequate provision of vascular services is essential to control the rates of major LEAs, but despite this major
LEA often remains the only realistic treatment for a significant proportion of patients to reduce ischemic pain or
eliminate severe wound infection.

Conclusions
The present study confirms that despite the adequate availability of vascular surgery services, only half of the patients
had a history of revascularization before major LEA. A high proportion of major LEAs in an aging population are
performed on elderly and diabetic patients, who would not be considered to benefit from vascular interventions. The
aging of the population can be considered as an antagonistic factor for vascular services to achieve the aim of reducing
the incidence of major LEA.

Abbreviations
PAD, peripheral artery disease; CLTI, chronic limb-threatening ischemia; LEA, lower extremity amputation; DM,
diabetes mellitus; AKA, above knee amputation; BKA, below knee amputation.
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