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EDITORIAL COMMENT

Trends in Lower Limb Revascularization
Among Patients With End-Stage Renal Failure
Where Is the Journey Going, and How Far Have We Come?*
Hans-Henning Eckstein, MD,a Claudius Kuechle, MD,b Thomas Hans Werner Stadlbauer, MDa

T

he introduction of the arteriovenous ﬁstula

106,605 hospitalizations for PAD revascularization in

by Quinton et al. (1) and the native arteriove-

patients on long-term hemodialysis. Of these, 77,049

nous ﬁstula by Brescia et al. (2) in the 1960s

(72.3%) were endovascular procedures and 29,556

lead to the establishment of hemodialysis as the

(26.7%) were surgical procedures. Approximately

treatment of choice for selected patients with end-

three-fourths of these patients had diabetes. Adjusted

stage renal disease (ESRD). At that time, diabetes

trends

mellitus had been a major contraindication for hemo-

increased within a decade by nearly 3-fold, whereas

dialysis.

More

than

half

a

century

later

showed

that

endovascular

procedures

over

there was a reciprocal decrease in surgical revascular-

3,000,000 patients worldwide are treated with

ization procedures. On the one hand, the post-

chronic hemodialysis. Presently, more than 30% of

procedural complication rates over time were stable

these patients have peripheral artery disease (PAD)

among subjects undergoing endovascular procedures.

and more than 60% have diabetes (3,4).

On the other hand, they nearly doubled after
surgery. Surgery was associated with similar mortality
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rates

compared

with

endovascular

procedures

Garimella et al. (5) report in this issue of JACC:

but was associated with a 1.8-times odds ratio for

Cardiovascular Interventions about nationwide trends

complications and 1.6 times the adjusted odds for

in hospital outcomes after lower limb revasculariza-

amputation.

paper

Going into further detail, the percentage of revas-

addresses important questions, and it is therefore of

cularization cases performed endovascularly increased

interest to all vascular specialists including cardiolo-

from 44% in 2002 to 84% in 2012. Conversely, there was

gists and nephrologists.

a signiﬁcant decrease in revascularizations performed

tion

in

patients

on

hemodialysis.

Their

The study by Garimella et al. (5) is a retrospective

surgically, from 56% in 2002 to 16% in 2012. The inci-

observational study using data from the Healthcare

dence of the overall complications with endovascular

Cost and Utilization Project (HCUP) of the National

procedures increased marginally from 12.8% to 13.5%,

Inpatient Sample ﬁles between 2002 and 2012 in the

whereas it nearly doubled with surgical procedures,

United States. Within this time period, there were

from 13.7% to 26.7%.
These are the plain facts. What is the underlying
cause? Does it only reﬂect the evolving trend in
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vascular medicine “endovascular ﬁrst,” or does it
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reﬂect a rational bias in patient selection? Unfortu-

Cardiovascular Interventions or the American College of Cardiology.

nately, the paper by Garimella et al. (5) does not pro-
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surgery, nephrology, and vascular medicine are as
follows:
1. The average age of patients on dialysis in the United
States has been steadily increasing over the last
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several decades. In 2000, the average age of pa-

comprehensive patient cohort will probably answer

tients on renal replacement therapy by hemodialy-

some of these important questions.

sis was 62 years (6). In parallel, the number of

The frequency of cardiac complications, stroke,

patients over 80 years of age initiating dialysis has

respiratory complications, and shock is consistently

doubled from 1996 to 2003 (7). Therefore, it is most

higher among patients undergoing surgery. Yet, we

likely that a different cohort of patients with ESRD

have to realize that the rate of complications has

and PAD had been treated by lower limb revascu-

largely

larization between 2002 and 2012.

decade, whereas the disease severity has been

been

unchanged

throughout

the

study

2. With technical advances in endovascular tech-

increasing during this time. This is a strong hint as to

niques, there is an overall trend for an endovas-

the beneﬁcial progress in open surgical techniques

cular ﬁrst approach (8), even though this is still the

and perioperative management. The trend toward

subject of signiﬁcant debate (9). There is still a lack

endovascular revascularization with its known lower

of robust clinical data and a persisting controversy

complication rates leads to further beneﬁt for this

within the ﬁeld. However, we have to take into

high-risk population.

account that there is a reality of facts tending to-

Concerning the increased comorbidity and age, it is
important to note that the overall mortality for

ward endovascular treatment.
3. The prevalence of PAD is continuing to increase

endovascular and open surgery steadily decreased by

worldwide. Therefore, it is not surprising that

50% during this decade. In the same interval, the age

lower limb revascularization procedures are also

of the patient on dialysis increased, and the incidence

increasing in the aging hemodialysis population.

of diabetes went from 52% to 62%.

4. Patients undergoing open surgery might be more

Taking these points altogether, the study (5) most

advanced in their stage of PAD. By contrast,

indirectly demonstrates that we already have ach-

endovascular

ieved a signiﬁcant improvement for our patients with

procedures

are

applied

in

less

PAD on hemodialysis. There is substantial further

advanced disease cases.
5. ESRD and uremia have been known to induce

investigation needed beyond this descriptive anal-

thrombocyte dysfunction and therefore might be

ysis. But hopefully, we will ﬁnd that where the

the reason for increasing morbidity, but equal

danger is, the savings will grow!

mortality among surgically treated patients. Maybe
these patients had been on hemodialysis longer.
Some of the these points are speculative, but
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