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Abstract

Background—The above-knee amputation (AKA) is an operation of last resort with high post-
operative morbidity and mortality. This study identifies pre-operative risk factors predictive of
both 30-day mortality and extended length of stay (LOS) in AKA patients.

Materials and Methods—Two hundred and ninety-five AKA patients from 2004-2013 from a
single institution were retrospectively reviewed using a de-identified electronic medical record.
Rationally selected factors potentially influencing 30-day mortality and LOS were chosen,
including demographics, etiologies, vascular surgical history, lifestyle factors, comorbidities and
laboratory values. Variables trending with one of the endpoints on bivariate analysis (P < .10)
were entered into multivariate forward stepwise regression models to determine independence as a
risk factor (P < .05). Subgroup analysis of AKA patients without a traumatic, burn or malignant
etiology was similarly conducted.

Results—Within the 295 patient cohort, 60% of patients were male, 18% were African-
American, mean age was 58 years old and mean body-mass index was 28 kg/m2. The 30-day
mortality rate was 9%, and mean post-operative LOS of discharged patients was 9.3 days. Upon
logistic regression, thrombocytopenia (platelet count < 250 x108/mL; P < .001, odds ratio 6.1) and
pre-operative septic shock (P = .02, odds ratio 5.1) were identified as independent risk factors for
30-day mortality. Upon linear regression, burn etiology (P < .001, B = 15.8 days), leukocytosis
(white blood cell count < 12 x108/mL; P < .001, B = 6.2 days) and guillotine amputation (P < .
001, B = 7.6 days) were independently associated with prolonged LOS. Excluding patients with
AKAs due to trauma, burn or malignancy, only thrombocytopenia (platelet count < 250 x108/mL;
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P <.001, odds ratio 10.2) and leukocytosis (white blood cell count > 12 x10%/mL; P =.01, B=5.2
days) were independent risk factors for in-hospital mortality and prolonged LOS, respectively.

Conclusions—Pre-operative septic shock and thrombocytopenia are independent risk factors for
30-day mortality after AKA, while burn etiology, leukocytosis and guillotine amputation
contribute to prolonged LOS. Awareness of these risk factors may help enhance both pre-
operative decision-making and expectations of the hospital admission.

Keywords

outcomes; amputation; above-knee amputation; peripheral arterial disease; diabetic neuropathy;
mortality; length of stay

INTRODUCTION

Over 100,000 major lower extremity amputations, including below-knee amputations (BKA)
and above-knee amputations (AKA), are performed annually in the United States.: 2 The
one-year survival rate for these patients is estimated to be 69-78%, lower in the cohort
requiring AKA.3 4 Relative to BKA patients, AKA patients are less likely to regain mobility
and functional independence post-operatively due to loss of the knee joint.> AKA recipients
are frequently poor surgical candidates.® The care of these patients extends well beyond
their inpatient stay, as they require aggressive rehabilitation, assessment for prosthesis,
nutritional optimization and significant social work needs. The care of these patients is
extremely costly, and a post-operative course wrought with complications and a poor quality
of life is not uncommon.L: 47 In cases of chronic ischemia, a contributor to the etiology of
the majority of AKA operations, even revascularization attempts with a low chance of
success are recommended for limb salvage therapy antecedent to AKA.8

Identification of patients who are at risk for perioperative mortality or prone to extended
hospitalizations presents a challenge. In 2012 and 2013, the American College of Surgeons
National Surgical Quality Improvement Program database was retrospectively examined,
finding that not only was the 30-day mortality rate of AKA patients double that of the BKA
(12.8% vs. 6.5%), but mortalities could be partially predicted on the basis of a panel of pre-
operative variables.® 10 Hospital length of stay (LOS) is another important outcome
measure. Among diabetic inpatients with peripheral arterial disease, those who required a
major amputation experienced a far more costly clinical course than those who required
other interventions including bypass, percutaneous transluminal angioplasty, minor
amputation or debridement.1 This finding was chiefly attributed to the profoundly long
hospital stays these patients often require.11 The purpose of our study was to examine and
evaluate simple, rationally selected pre-operative variables that may portend the important
outcome measures of 30-day mortality or prolonged LOS among our patient population,
using our institutional cohort of AKA patients.

MATERIALS AND METHODS

This was a single-institution, retrospective analysis of risk factors for 30-day mortality and
prolonged LOS after AKA from 2004-2013. Patients who underwent AKA were determined
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via the Vanderbilt University Synthetic Derivative, a database that mirrors the electronic
medical record after removal of all patient identifiers.12 As there was no identifying
information available, this study was approved by the Vanderbilt University Institutional
Review Board with waiving of informed consent. Using a search algorithm for patients with
an associated Current Procedural Terminology code for AKA (27590, 27591 or 27592), 514
patients who underwent AKA were found. Patients were excluded if they did not have their
operation between 2004-2013 (182 patients) or did not have sufficient data available in the
medical record (37 patients). Ultimately, 295 patients were included for analysis.

Included patients were reviewed for demographics and rationally selected patient
characteristics. Body-mass index (BMI) and laboratory values were taken as the last
documented value before surgery, though laboratory values > 7 days prior to surgery were
excluded. Comorbidities were attributed by the presence of an associated 1CD.9 code pre-
operatively,13 with chart review confirmation.14 For simplicity, only the presence or absence
of a comorbidity was considered. Selected variables are reported in Table I. All continuous
patient variables were dichotomized prior to statistical analysis, using clinical sense and
prior reports to approximate a useful and appropriate cut-off value (e.g. white blood cell
[WBC] count cut-off at 12 x 108/mL). Primary endpoints were 30-day mortality and LOS,
defined as the difference from the day of the index operation to discharge (home,
rehabilitation or assisted living facility). All data was managed using the Vanderbilt
Research Electronic Data Capture (REDCap) platform.1® Subgroup analysis was also
performed on 206 patients, excluding those with etiologies related to trauma, burn or
malignancy.13

Bivariate analysis of all variables was conducted to screen for those factors associated with
30-day mortality (via Pearson chi-squared test) and LOS (via bivariate linear regression
analysis). Factors that trended with 30-day mortality or LOS (P < .10) were included in
logistic and linear multivariate stepwise regression models, respectively. Variables
significant upon multivariate analysis were deemed independent predictors of the endpoints,
at a level of statistical significance of P <.05. As all variables included in multivariate
analyses had a variance inflation factor < 1.8, collinearity was not statistically considered.
Albumin level was excluded from multivariate models due to a prohibitively large number
of missing values. Measures of central tendency were reported as mean * standard deviation.
Statistical analysis was performed with JMP Pro 11 (Cary, NC) and GraphPad Prism (La
Jolla, CA).

The cohort included 295 patients who underwent AKA from 2004-2013. Patient
demographics and clinical characteristics for these patients are presented in Table I. Sixty
percent (176/295) of the patients were male, 18% (52/295) were African-American, the
mean age at operation was 58 + 18 years and the mean body-mass index (BMI) was 28 + 9
kg/m2. Thirty-one percent (90/292) of the patients had a prior revascularization attempt on
the amputated extremity. Consistent with reported estimates,* ® 9% of patients were 30-day
mortalities (26/295), and the mean LOS, considered only for the 269 patients who survived
to discharge, was 9.3 + 12.9 days.
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Bivariate Pearson chi-squared analysis was conducted for those factors which exhibited a
trend towards increased risk of mortality, at a level of evidence P <.10. The results of this
analysis are presented in Table 1. Gender, race, age and BMI were not associated with 30-
day mortality. Traumatic etiology (P = .06; odds ratio [OR] 2.4) and malignant etiology (P
=.06; OR 0.13) trended toward an increased and decreased risk of 30-day mortality,
respectively. Prior vascular surgical history was not associated with 30-day mortality.
Several lifestyle factors did demonstrate a trend, including current smoker (P = .02, OR
0.28), fully independent functional status (P = .08, OR 2.5) and partially dependent
functional status (P = .07; OR 0.19). Among comorbidities, congestive heart failure (P =.
09; OR 2.0) and septic shock trended with 30-day mortality (P = .001; OR 6.8). Laboratory
measurements associated with 30-day mortality included thrombocytopenia (platelets < 250
x108/mL, P <.001; OR 6.4), elevated international normalized ratio (INR; INR > 1.3, P = .
006; OR 3.4) and hypoalbuminemia (albumin < 2.2, P = .005; OR 4.5). Guillotine
amputation (P = .004; OR 3.4) and pre-operative steroid use (P = .03; OR 3.6) were also
associated with 30-day mortality.

Bivariate linear regression analysis was used to determine those variables that demonstrated
atrend (P <.10) with LOS. The results of this analysis are presented in Table Il1. Three
etiologies trended with LOS, including trauma (P = .05; B = 4.5 days), burn (P <.001; B =
19.4 days) and malignancy (P =.02; B = -5.7 days). Fully independent (P =.007; B = 4.6
days) and partially dependent (P = .03; B = —4.4 days) functional statuses were the only
correlated lifestyle factors. Additional factors associated with LOS included leukocytosis
(WBC > 12 x10%/mL, P < .001; B = 7.7 days) and guillotine amputation (P < .001; B = 10
days).

Results of the stepwise multivariate regression analyses are presented in Table IV.
Independent predictors of 30-day mortality were thrombocytopenia (platelet count < 250
x108/mL; P < .001, OR 6.1) and pre-operative septic shock (P = .02, OR 5.1). Pre-operative
predictors of prolonged LOS were burn etiology (P < .001, B = 15.8 days), leukocytosis
(WBC > 12 x10%/mL; P < .001, B = 6.2 days) and guillotine amputation (P < .001, B = 7.6
days). Traumatic and malignant etiologies, and strata of functional status lost significance.

A brief contrast between the subgroup and the excluded cohort of patients amputated due to
trauma, burn or malignancy is reported in Table V. Notably, the patients within the
subgroup had a greater percentage of African-Americans (22% vs. 8%, P =.004), were older
(61.9 £ 14.9 years vs. 49.8 + 20.6 years, P <.001) and had a shorter LOS (8.2 + 11.9 days
vs. 11.8 + 15.0 days, P =.04). No differences in gender, BMI and mortality rate were noted.

Results of the subgroup bivariate screen for both 30-day mortality and LOS are reported in
Table VI. Pre-operative variables trending with 30-day mortality in this cohort included
previous smoker (P = .09, OR 2.4), current smoker (P =.052, OR 0.30), fully independent
(P = .04, OR 3.3) and partially independent (P = .10, OR 0.21) functional statuses, septic
shock (P < .001, OR 8.7), thrombocytopenia (platelet count < 250 x108/mL; P < .001, OR
10.3), elevated INR (INR > 1.3; P = .04, OR 3.0), hypoalbuminemia (albumin < 2.2 g/dL; P
=.01, OR 4.5), low packed cell volume (packed cell volume < 31%, P = .04, OR 2.8) and
guillotine amputation (P = .052, OR 3.2). Those that trended with LOS included African-
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American race (P =.02, B = 4.9 days), fully independent functional status (P = .07, B =3.3
days), diabetes mellitus (P = .08, B = 3.0 days) and leukocytosis (WBC > 12 x10%/mL; P <.
001, B =5.2 days). Reported in Table V11, only thrombocytopenia (platelet count < 250
x108/mL; P < .001, odds ratio 10.2) and leukocytosis (WBC > 12 x10%/mL; P = .01, B=5.2
days) remained significant risk factors for 30-day mortality and LOS, respectively, on
subgroup multivariate analysis.

DISCUSSION

Patients undergoing an AKA have a high 30-day mortality, which has been reported
between 9% and 31%.4 7: 9. 10. 16-18 patients who are unlikely to survive past thirty days
would benefit from non-operative management rather than undergo the AKA, which is often
associated with significant deleterious psychological and physical sequelae.>: 6 9. 10
Moreover, even if patients with a poor prognosis pre-operatively do survive to discharge,
they are unlikely to have a successful functional outcome.® Conversely, patients who have a
low risk for 30-day mortality are more likely to have a meaningful and more independent
functional status.19 20

Independent risk factors for 30-day mortality among all patients included thrombocytopenia
and pre-operative septic shock, providing the first validation of the novel findings of Nelson
and colleagues; only thrombocytopenia after exclusion of patients with traumatic, burn and
malignant etiologies.® Thrombocytopenia is a risk marker of infection and septic shock. Its
development is thought to be multifactorial, due to decreased platelet production, increased
platelet consumption and platelet sequestration in severely ill patients.?l: 22 Among patients
in the intensive care setting for all causes, thrombocytopenia (or a dramatic drop in platelet
count) is also validated independent marker for mortality.22 In septic shock patients, the
AKA operation is ostensibly required for source control. To this effect, the concurrent
bivariate association of guillotine amputations with 30-day mortality was found as well;
unlike thrombocytopenia, guillotine amputation was not sufficiently distinct from septic
shock to maintain independent association, however. Our data confirms the association of
septic shock with 30-day mortality, though these patients are also at risk for early
amputation failure, wound complications and non-wound complications during the
remainder of their inpatient stay.23

Our bivariate analysis suggested additional potential risk factors, though we lacked power to
detect independent association on multivariate analysis. Bivariate analysis revealed that
being an active smoker was protective toward 30-day mortality, a seemingly counterintuitive
result but consistent with findings from both the VVeterans Administration population and the
private sector.10 24 Karam et al. postulated this was due to the notion that active smoking
status may indicate the patient is still healthy enough to do s0.1% Additionally, albumin level
as a surrogate for poor nutritional status was a strong risk factor for 30-day mortality (P = .
005; OR 4.5) on bivariate analysis. Though excluded from multivariate models due to an
abundance of missing values, the serum albumin level as a surrogate for poor nutritional
status is regarded as a strong predictor of post-operative mortality following myriad
operations.2°
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Though our data did demonstrate the association of two pre-operative variables with 30-day
mortality, there were several notable negative findings. As an example, it was anticipated
that patients with poor functional status pre-operatively would have a greater 30-day
mortality rate.18 Patients with a poor functional status, as quantified by the Activities of
Daily Living Long Form Score,26 have a poor post-operative trajectory, with a very slow
recovery to their baseline functional status. However, full independence was associated with
increased risk of 30-day mortality on bivariate analysis, possibly due to association with
etiologies carrying a high mortality, though this trend was lost upon multivariate analysis.

Along with 30-day mortality, we identified pre-operative risk factors for prolonged LOS
following AKA. LOS was determined for patients who were not 30-day mortalities. As an
endpoint, LOS is important due to its association with increased costs, morbidities as well
risk of nosocomial sequelae including infection and delirium, complications exacerbated in
AKA patients.2”- 28 Median post-operative LOS for AKA patients has been reported at 5
days, similar to patients who undergo BKA or transmetatarsal amputation.23 Our median
LOS was 6 days, with a mean of 9.3 days. Upon multivariate analysis, our study had the
power to detect the association of burn etiology with LOS. Expectedly, while burn patients
survive to discharge, they experience a prolonged post-operative inpatient stay for wound
management, debridement and skin grafting procedures as well as suitable recovery of
function prior to discharge to rehabilitation. An AKA for burn also represents an unplanned,
urgent procedure. Non-elective AKAs are established independent risk factors for death,
amputation failure and readmission; our data infers it may also be a risk factor for prolonged
LL0S.10. 23,29 | contrast, patients with a planned AKA due to malignancy likely had
infrastructure in place to facilitate prompt discharge.

We further report the association between leukocytosis and guillotine amputation with
prolonged LOS, only the former, however, in the subgroup. Leukocytosis is a proxy for
concomitant infection or sepsis, while the need for guillotine amputation represents a more
acute, urgent pre-operative disease requiring wound care and eventual formal closure. Fully
independent functional status was also associated with prolonged post-operative stay, though
only upon bivariate analysis. We postulate this is due to the needed time necessary to
facilitate an appropriate disposition, requiring the ab initio establishment of appropriate
rehabilitation and assisted living resources, though this may reflect a degree of collinearity
with burn patients who were previously fully functional.

The failure to exclude patients with traumatic, burn and malignant etiologies represents a
legitimate criticism of existing outcomes data, as analysis of this cohort together with
amputees due to chronic ischemic disease or complications thereof may be faulty or
impractical.® 10 Other studies selectively excluded this cohort to provide an emphasis on
those patients with primarily vascular disease and diabetic neuropathy.5: 7- 13.16 |n our
study, we report both a procedure-level analysis considering all patients who underwent
AKA, and a dedicated subgroup analysis with selective exclusion to allow our data an
adequate comparison with existing literature.

In summary, our study affirmed the reported independent association of septic shock and
thrombocytopenia with 30-day mortality after AKA and reported three novel risk factors,
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burn etiology, leukocytosis and guillotine amputation, contributing to prolonged LOS. We
were not able to detect a significant association with other reported risk factors, including
age, race and select comorbidities and laboratory values, among others.”: 9 10. 17 nability to
detect these associations may be partially a function of sample size, one of the primary
limitations of our study. Our 295 patient cohort is commensurate with multiple other studies
of patients with major lower extremity amputation, however, our 30-day mortality rate of
9% limits the ability to detect differences among the survivors and the mortalities.
Additionally, the study data was retrospectively collected from a prospectively maintained
database, leading to the selection bias and potential loss of accuracy inherent in this
approach. Data collection required a small degree of subjectivity, particularly in etiologic
classifications and attribution of comorbidities. While our 30-day mortality data provides
selective validation to previously reported data in both the private and Veterans
Administration sector, identified risk factors for prolonged LOS require externally
validation, as the generalizability of our cohort may be limited.2® Finally, endpoints such as
wound complications, major adverse cardiac events and other major morbidities were not
considered in this analysis, and these factors may be of paramount importance in both
assessing the potential futility of an AKA or providing appropriate prognostic information to
patients and families. Furthermore, it would be valuable to extend our mortality rates to one,
two or five years out, with a concomitant validated measure of functional status or quality of
life as well.

Suggestion of non-operative management due to a high risk of mortality is difficult, and
guided primarily by the clinician’s judgment. Understanding the aspects of the clinical
profile of a pre-operative patient unlikely to survive to discharge provides an evidence-based
adjunct to assist the surgeon in providing the patient and family the appropriate context to
make the best clinical decision. Additionally, our findings may optimize prognostic
guidance in providing realistic expectations about the time until discharge, particularly with
respect to burn patients who required an AKA.

CONCLUSIONS

The AKA is a highly morbid procedure, one in which outcomes data severely lacks in
contrast to other common vascular operations. In this study, we validated several important
risk factors for 30-day mortality after AKA, and provided new insight into risk factors
portending a prolonged LOS as well. Despite limitations, these data allow for the improved
pre-operative stratification of AKA patients, and subsequently may allow for more informed
decision making and improved anticipation of a pending post-operative course.
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Table |

AKA recipient baseline characteristics, all patients

Number (%), or Mean

Pre-operative Variable n + Standard Deviation

Demographics:

Male Gender 295 176 (60)
African-American 295 52 (18)
Age (yrs) 291 58 + 18
Body-Mass Index (kg/m?) 199 28+9
Etiology:
Trauma 295 43 (15)
Burn 295 13 (4)
Malignancy 295 33 (11)
Vascular History:
Prior Revascularization Attempt 292 90 (31)
Prior Amputation (any), AKA side 293 83 (28)
Prior BKA-Level Amputation, AKA side 293 61 (21)
Prior Amputation (any level), contralateral side 295 35(12)
Prior Contralateral BKA/AKA 295 29 (10)

Lifestyle Factors:

Smoking Status:

Previous Smoker 277 71 (26)
Current Smoker 277 103 (37)
Functional Status:
Fully Independent 274 163 (59)
Partially Dependent 274 52 (19)
Dependent 274 59 (22)
Residence:
Assisted Living 275 38(14)
Non-Assisted Living 275 237 (86)
Comorbidities:
Ischemic Heart Disease 295 106 (36)
Congestive Heart Failure 295 73 (25)
Chronic Pulmonary Disease 295 40 (14)
Diabetes Mellitus 295 109 (37)
Peripheral Arterial Disease 295 117 (40)
Septic Shock 295 11 (4)
Dialysis Use or Dependence 295 30 (10)
Laboratory Values:
Blood Urea Nitrogen (mg/dL) 213 21+14
Platelets (10%/mL ) 260 286 + 141
International Normalized Ratio 249 1.3+0.6
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Number (%), or Mean

Pre-operative Variable n + Standard Deviation
White Blood Cells (106/mL) 255 12.1+6.7
Albumin (g/dL) 128 29+0.8
Packed Cell Volume (%) 276 31.8+6.0
Other Factors:
Guillotine Amputation 288 53 (18)
Steroid Use 295 17 (6)
Outcome Measures:
30-day Mortality 295 26 (9)
LOS, Discharged Patients (days) 269 9.3+12.9

n- number of patients considered in analysis; AKA- above-knee amputation; BKA- below-knee amputation; LOS, length of stay
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Table Il

Bivariate analysis of pre-operative factors associated with 30-day mortality, all patients

Mortality Rate Mortality Rate

Pre-operative Variable™ (with variable) \(/\;vrlfggll(let) P OR (95% CI)
Demographics:
Male Gender 16/176 10/119 .84 1.1(0.48, 2.5)
African-American 3/52 23/243 .39 0.59 (0.17, 2.0)
Age > 60 yrs 16/147 10/144 24 16(0.72,3.7)
B°dy'Ma|is Index >27.5 7/85 9/114 93 1.0(0.37,29)
g/m
Etiology:
Trauma 7/43 19/252 .06 2.4 (0.94,6.1)
Burn 1/13 25/282 .88 0.86 (0.11, 6.9)
Malignancy 0/33 26/262 06  0.13(0.008,2.2)
Vascular History:
Prior R‘j;’g:%"')"t‘”za“o” 8/90 18/202 99 1.0(042,24)
Prior Amputation (any). 6/83 19/210 92 078(0.30,20)
Anf;b?;tﬁ)'ﬁ’ﬁ'kexes'i " 461 21/232 53 0.71(0.23,2.1)
aAmeon@y s am 2 1908059
Pricr Contralateral 4129 221266 32 18(056,56)
Lifestyle Factors:
Smoking Status:
Previous Smoker 971 17/206 27 1.6 (0.68, 3.8)
Current Smoker 4/103 22/174 .02 0.28 (0.09, 0.83)
Functional Status:
Fully Independent 17/163 5/111 .08 2.5(0.88, 6.9)
Partially Dependent 1/52 21/222 .07 0.19 (0.03,1.4)
Dependent 4/59 18/215 .69 0.80 (0.26, 2.5)
Residence:
Assisted Living 1/38 19/237 .24 0.31 (0.04, 2.4)
Non-Assisted Living 19/237 1/38 .24 3.2(0.42,24.8)
Comorbidities:
Ischemic Heart Disease 10/106 16/189 .78 1.1 (0.49, 2.6)
Congestive Heart Failure 10/73 16/222 .09 2.0(0.88,4.7)
Chronic Pulmonary Disease 3/40 23/255 .75 0.82 (0.23,2.9)
Diabetes Mellitus 8/109 18/186 49 0.74 (0.31, 1.8)
Peripheral Arterial Disease 10/117 16/178 .90 0.95(0.41, 2.2)
Septic Shock 4/11 22/284 .001 6.8 (1.8, 25.1)
Dialysis Use or Dependence 4/30 22/265 .36 1.7 (.54,5.3)

Laboratory Values:
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Mortality Rate

Mortality Rate

Pre-operative Variable™ ; ; (without P OR (95% ClI)
(with variable) variable)
Blood Urea é\/'(;tlioge” >30 7/52 15/161 39 15(058,3.9)
Platelets < 250 x106/mL 20/110 5/150 <001  6.4(23,17.8)
International Normalized 17111 7/139 006 3.4(14,86)
White E'{’(%‘;nff"s >12 12/93 13/162 21 17(0.75 39)
Albumin < 2.2 gfdL 8/31 7197 005  45(15, 13.6)
Packed Cell Volume < 31% 141115 11/161 12 1.9(0.82 4.3)
Other Factors:
Guillotine Amputation 10/53 15/235 .004 3.4(1.4,81)
Steroid Use 417 221278 03 36(L1,1L9)

n, number of patients considered in analysis; OR, odds ratio; Cl, confidence interval

*
Continuous variables have been dichotomized
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Table llI

Bivariate analysis of factors associated with post-operative length of stay, all patients

Pre-operative Variable® N P B (days) 95% CI (days)

Demographics:

Male Gender 269 .93 0.13 -3.0,3.3
African-American 269 21 2.6 -1.4,6.6
Age > 60 yrs 265 12 -25 -5.6, 0.64
Body-MaIis Intzjex >275 183 93 ~0.20 45,41
g/m
Contribution to
Etiology:
Trauma 269 .05 45 0.04,9.0
Burn 269 <.001 19.4 12.3,26.5
Malignancy 269 .02 =57 -10.3,-0.99
Vascular History:
Prior REXSZ%J;IJ?HZ&“O” 266 61 ~0.88 43,25
Prior AmpULEtOn (1Y), 563 45 13 2,47
el convalatera e 209 82 23 2672
Pricr Contralateral 2690 22 33 -2.0,86
Lifestyle Factors:
Smoking Status:
Previous Smoker 257 .60 1.0 -2.7,4.7
Current Smoker 257 91 -0.20 -35,3.1
Functional Status:
Fully Independent 252 .007 4.6 13,79
Partially Dependent 252 .03 -4.4 -8.4,-0.34
Dependent 252 .24 -2.4 -6.4,1.6
Residence:
Assisted Living 255 A1 -3.8 -8.3,0.84
Non-Assisted Living 255 A1 3.8 -0.84,8.3
Comorbidities:
Ischemic Heart Disease 269 22 -2.0 -53,1.2
Congestive Heart Failure 295 .20 -2.4 -6.0,1.2
Chronic Pulmonary 269 76 -0.71 52,38
Diabetes Mellitus 269 .34 15 -1.6,4.7
Peripheral Arteria 260 27 -18 -49,14
Septic Shock 269 .68 2.0 -7.6,11.8
Dialysis Use or 269 74 0.87 04.4,6.1

Ann Vasc Surg. Author manuscript; available in PMC 2017 February 01.

Page 14



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Wise et al.
Pre-operative Variable® N P B (days)  95% CI (days)
Dependence
Laboratory Values:
Blood Urea Nitrogen > 30 _
mg/dL 191 38 19 2.4,6.2
Platelets < 250 x108/mL 235 48 13 -2.3,4.9
International Normalized 995 1 2.1 -0.92,5.0
White E'lo(;’e‘;ﬁ"s 212 930 <om 77 41,113
Albumin < 2.2 g/dL 113 A3 4.0 -12,9.1
Packed Cell Volume < 276 16 21 ~0.82,5.0
1%
Other Factors:
Guillotine Amputation 263 <.001 10.0 5.9,14.1
Steroid Use 269 .96 0.18 -7.0,74

n, number of patients considered in analysis; CI, confidence interval

*
Continuous variables have been dichotomized
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Table IV

Multivariate analysis for independent association with 30-day mortality and length of stay, all patients

* 30-day mortality 1 Length of Stay ¥

Pre-operative Variable
P OR (95% ClI) P B (95% Cl)(days)

Traumatic Etiology ns ns ns ns
Burn Etiology - - <.001 15.8 (8.4, 23.2)
Malignant Etiology ns ns ns ns
Current Smoker ns ns - -
Fully Independent ns ns ns ns
Partially Dependent ns ns ns ns
Congestive Heart Failure ns ns - -
Septic Shock .02 5.1(1.2,20.2) - -

Platelets < 250 x108/mL ~ <.001  6.1(2.3, 19)

INR>1.3 ns ns - -
WBC > 12 x105/mL - - <.001 6.2 (2.7,9.7)
Guillotine Amputation ns ns <.001 7.6 (3.3,12)

Steroid Use ns ns - -

INR, international normalized ratio; WBC, white blood cells; OR, odds ratio; CI, confidence interval; ns, not significant

*
Continuous variables have been dichotomized;

Tn = 260, multivariate stepwise logistic regression; constant = 3.5, Chi-square = 21.1, r2 =.13, P <.001;

in = 225 patients, multivariate stepwise linear regression; constant = 5.6 days, r2 =0.19,F=17.7,P<.001
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Table V

Comparison of AKA patient demographics, by class of etiology

i i *  Non-Trauma/Burn/ Trauma/Burn/ *
Pre-operative Variable  Malignant subgroup ~ Malignant Etiologies P
Male Gender 56% (116/206) 67% (60/89) .07
African-American 22% (45/206) 8% (7/89) .004
Age 61.9+14.9 49.8 +20.6 <.001
Body-Mass Index
(kg/m?) 28+8 28+ 10 .70
30-day Mortality 9% (18/206) 9% (8/89) .94
LOS, Discharged
Patients (days) 8.2+119 11.8+15.0 .04

LOS, length of stay

*
Categorical variables, expressed as percentages (fractions), were analyzed via Pearson chi-squared test; continuous variables, expressed as mean +
standard deviation, were analyzed using unpaired Student t-test
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Table VI

Bivariate analysis of preoperative factors associated with 30-day mortality and length of stay, subgroup

30-day Mortality
OR (95% CI) n P

Length of Stay
B (95% Cl)(days)

Pre-operative
*
Variable n P

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Demographics:

Male Gender 206 .57 0.76 (0.29,2.0) 188 91 -0.2(-3.6,3.2)
African-American 206 25 0.42(0.09,1.9) 188 .02 4.9 (0.92,8.8)
Age > 60 yrs 206 .18  21(0.70,6.0) 188 .64  -0.81(-4.2,2.6)
Body-Mass Index > 206 .61  0.74(0.24,2.3) 138 .83 0.50 (-3.9, 4.9)
27.5 kg/m?
Vascular History:
Prior Revascularization 204 97 0.99 (0.37,2.7) 186 72 0.65(-2.8,4.1)
Attempt
Prior Amputation (any), 204 50  0.68(0.26,1.8) 187 27 2.1(-1.6,5.7)
AKA side
Prior BKA-Level 204 .33 0.48 (0.10,2.2) 187 14 3.1(-0.95,7.2)
Amputation, AKA side
Prior Amputation (any 206 .34 1.8(0.54,5.8) 188 .64 1.2 (-3.7,6.0)
level), contralateral side
Prior Contralateral 206 49 1.6 (0.42,6.00 188 49 1.9(-35,7.2)
BKA/AKA
Lifestyle Factors:
Smoking Status:
Previous Smoker 199 .09 2.4(0.86,6.4) 182 27 22(-1.7,6.1)
Current Smoker 199 052 0.30(0.08,1.1) 182 12 -2.8(-6.3,0.71)
Functional Status:
Fully Independent 193 .04  3.3(10,107) 177 .07 3.3(-0.3, 6.8)
Partially Dependent 193 .10  0.21(0.03,16) 177 .12  -3.3(-7.4,0.84)
Dependent 193 42 0.59(0.16,2.1) 177 .62 -1.0(-5.0,3.0)
Residence:
Assisted Living 195 .17  0.26(0.03,2.1) 179 .23 -27(-7.1,17)
Non-Assisted Living 195 17  3.8(0.48,29.6) 179 .23 27(-17,71)
Comorbidities:
Ischemic Heart Disease 206 .88 1.1(0.41,29) 188 .96 -0.08 (3.5, 3.3)
Congestive Heart 206 12 2.1(0.81,5.6) 188 45 -1.4(-5.0,2.2)
Failure
Chronic Pulmonary 206 .84  1.1(0.31,42) 188 .97  -0.09 (-4.38,4.6)
Disease
Diabetes Mellitus 206 .52 0.72 (0.27,1.9) 188 .08 3.0(-0.37,6.3)
Peripheral Arterial 206 .82  11(0.42,29) 188 .85 0.31(-3.1,3.7)
Disease
Septic Shock 206 <001 8.7(22,344) 188 56 2.9 (-6.7, 12.4)
Dialysis Use or 206 .88  12(0.34,46) 188 .39 2.2(=2.7,7.0)

Dependence

Laboratory Values:
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Pre-operative
*
Variable

30-day Mortality

Length of Stay

n P OR (95% ClI) n P B (95% Cl)(days)
Blood Urea Nitrogen > 160 .73 1.2(0.40,3.7) 144 38 2.2(-2.7,7.0)
30 mg/dL
Platelets < 250 x108/mL 180 <.001 10.3(2.8,37.6) 163 .51 -1.4(-5.5,2.7)
International 185 .04 3.0(1.0,8.7) 167 .24 2.2(-1.4,5.7)
Normalized Ratio > 1.3
White Blood Cells >12 176 .29  1.7(0.63,47) 159 <.001 5.2(1.1,9.2)
x108/mL
Albumin < 2.2 g/dL 94 .01 45(1.3,158) 82 .96 0.18 (-6.8,7.1)
Packed Cell Volume < 202 .04 2.8(1.0,7.6) 184 .53 1.1(-24,4.7)
31%
Other Factors:
Guillotine Amputation 200 .052  3.2(0.94,11.0) 183 14 4.6 (-1.5,10.7)
Steroid Use 206 11 29(0.74,116) 188 .68 1.5(-5.4,8.3)

Page 19

n, number of patients considered in analysis; OR, odds ratio; Cl, confidence interval; AKA, above-knee amputation; BKA, below-knee amputation

*
Continuous variables have been dichotomized
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Table VI

Multivariate analysis for independent association with 30-day mortality and length of stay, subgroup

*
Pre-operative Variable

30-day mortality 1

Length of Stay

t

P OR(95% Cl) P (95% Cl)(days)

African-American race - - ns ns
Previous Smoker ns ns - -
Current Smoker ns ns B -
Fully Independent ns ns ns ns
Partially Dependent ns ns - -
Diabetes Mellitus - - ns ns
Septic Shock ns ns - -
Platelets < 250 x106/mL ~ <.001 10.2(2.9,45.9) - -
INR>1.3 ns ns - -

WBC > 12 x108/mL - - .01 5.2(1.1,9.3)
PCV < 31% ns ns - -
Guillotine amputation ns ns - -

Page 20

INR, international normalized ratio; WBC, white blood cells; PCV, packed cell volume; OR, odds ratio; CI, confidence interval; ns, not significant

*
Continuous variables have been dichotomized;

+

n = 180, multivariate stepwise logistic regression; constant = 3.6, Chi-square = 17.0, R2 = .10, P <.001;

¢n = 159 patients, multivariate stepwise linear regression; constant = 5.6 days, R2 =0.04,F=6.2,P=.01
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