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Abstract

Objectives: To evaluate health care resource utilization and hospital costs associated with percutaneous deep vein arterializa-
tion (pDVA) in patients with chronic limb-threatening ischemia (CLTI) and to estimate the total hospital costs of the treatment
pathway leading to limb healing. Methods: A single-center retrospective cohort study using hospital electronic health records
was conducted. Adult patients with Rutherford class 5 or 6 CLT], ineligible for surgical or endovascular revascularization, who
underwent pDVA between March 2019 and August 2021, were included. A cost analysis was conducted from the hospital’s
perspective to estimate pDVA-related and follow-up hospital costs from the index procedure to 1-year follow-up. Results: The
analysis included 19 adult patients and a total of 22 limbs not eligible for surgical or endovascular arterial revascularization.
The average pDVA hospitalization cost to perform pDVA in a single limb was estimated at €19,997 (US $23,279), compared
with a median diagnosis-related group (DRG) reimbursement of €13,325 (US $15,512). Materials accounted for 67.1% of costs,
followed by operating room expenses (22.5%) and length of stay (8.4%). At 12 months, 45% of limbs were healed, while during
the follow-up 23% underwent amputation. The mean follow-up cost per healed limb was €25,158 (US $29,286); combined with
pDVA costs (€19,523 [US $22,727]), the total cost for limb healing was €44,681 (US $52,013). Mean DRG reimbursement for
healed limbs was €63,508 (US $73,930), yielding a positive hospital margin of €18,827 (US $21,917). Conclusions: Although pDVA

is associated with high material costs, this single-center exploratory analysis suggests that completing the entire treatment

pathway may be economically feasible from the hospital’s perspective.
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Introduction

Chronic limb-threatening ischemia (CLTT) represents the most
severe form of peripheral arterial disease (PAD) in combination
with ischemic rest pain, nonhealing foot wounds, and/or gangrene
that persists for more than 2 weeks.! CLTI affects approximately
11% of patients with PAD, and its incidence continues to rise rap-
idly,? driven by an aging population and the growing incidence
of diabetes mellitus and other correlated risk factors, such as
smoking, hypertension, and dyslipidemia.® From the literature
referring to national context, it emerges that despite serious im-
plications associated with CLTI, it continues to be insufficiently
recognized and is frequently diagnosed only at an advanced
stage.* The persistently high rates of late presentation and delayed
therapeutic intervention continue to represent critical factors
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contributing to the elevated incidence of major amputations.®
Revascularization (endovascular intervention or open surgery)
has been established as the standard of care for patients with
CLTI. Despite significant advancements in revascularization
techniques, surgical or endovascular revascularization may
still be impractical for some patients, resulting in reductions in
quality of life, higher risk of major amputation, and increased
morbidity and mortality. Even when technically feasible, severe
comorbidities and limited life expectancy can make the procedure
unsuitable.® In approximately 15% to 20% of patients with CLTT,
studies have shown that revascularization is either not feasible
or proves ineffective’ This condition, known as no-option CLTI,
is most common in patients with diabetes and end-stage renal
disease, who often present with severe calcification in the arteries
below the knee and ankle.”
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The primary treatment goals for patients with CLTI are to
relieve ischemic pain, reduce the risk of limb loss, and improve
overall quality of life. Achieving these goals typically involves
a combination of conservative management, which includes
pharmacotherapy, control of cardiovascular risk factors, and
professional wound care in cases of tissue loss.®

Over the past decade, several alternative treatments have
been explored for patients at risk of major amputation, including
stem cell therapy, vasoactive agents, and spinal cord stimulation.
However, reviews of these indirect revascularization approaches
have demonstrated limited effectiveness. Both stem cell and
vasoactive therapies have failed to show a significant reduction
in major amputation rates, while spinal cord stimulation has
shown only modest benefits” Emerging treatment alternatives
have shown promising results for patients with no-option CLTI
who have failed both conventional endovascular and open surgical
treatments. One innovative approach involves the use of percu-
taneous techniques to achieve revascularization through deep
vein arterialization (DVA). Percutaneous DVA (pDVA) involves
creating a percutaneous anastomosis between a proximal arterial
inflow site and a retrograde venous outflow pathway, enabling
blood flow to perfuse lower extremity wounds.?

Recent studies have identified pDVA as a promising treatment
option for patients with no-option CLTI, demonstrating improved
amputation-free survival (AFS) and higher limb salvage rates
compared to standard of care.’ Several studies also highlighted
the substantial economic burden of major amputations, partic-
ularly the direct costs of surgery, rehabilitation, and long-term
home care, indicating the importance of effective limb salvage
strategies. While no studies to date have comprehensively quan-
tified the indirect costs of amputation in patients with CLTI, their
impact is widely acknowledged. Indirect costs are largely driven
by loss of productivity, affecting not only the patients but also
their families, caregivers, and the broader socioeconomic system.

The aim of this study is to update the previously published
analysis about the estimation of the Healthcare Resource Uti-
lization (HRU) and average costs incurred by the hospital for a
single-limb pDVA procedure hospitalization using data coming
from a single center in Italy.'® The study also aims to estimate the
average hospital costs for the treatment pathway to get complete
healing and regained mobility. pDVA-related hospital costs and
follow-up costs for healed limbs incurred by the hospital will
also be compared with the national DRG reimbursement tariff
associated with each hospital admission to explore efficiency in
hospital care provision.

Materials and Methods

This study was designed as a retrospective cohort analysis
using electronic health records registered from the hospital
system of a single center in Italy. The analysis focused on
adult patients classified as Rutherford Class 5 or 6 who were
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not eligible for surgical or endovascular arterial revascular-
ization, as these stages reflect the most severe presentations

of CLTI. The overall clinical profile of the cohort of patients

was delineated by considering several characteristics: history
of previous revascularization, hypertension, diabetes mellitus,
hyperlipidemia, cardiovascular disease (history of heart disease),
left ventricular ejection fraction, chronic renal disease, median

glomerular filtration rate, and corticosteroid therapy. These

patients underwent a pDVA procedure between March 2019

and August 2021. An off-the-shelf pDVA technique was used,
as the LimFlow system was not available in Italy. The date on

which the pDVA procedure was performed was designated as

the “index date” for each patient. This index date was used as

areference point for all subsequent analyses, including HRU
and cost assessments. By standardizing the index date, the

study ensured consistency in measuring clinical outcomes,
resource use, and cost implications relative to the pDVA pro-
cedure. The only intervention performed during the index
procedure was the pDVA. No additional surgical, endovascular,
or adjunctive procedures were carried out during the same

hospitalization. This standardization allowed for a focused

evaluation of the costs and resource utilization directly re-
lated to the pDVA procedure, avoiding potential confounding

from other concurrent procedures that might influence the

overall cost. The hospital cost associated with the treatment

pathway to get complete healing and regained mobility was

calculated from the index date (date of pDVA procedure) to

1-year follow-up. pDVA procedure and HRU associated costs

were evaluated using, where available, the actual hospital costs;

otherwise, data from the literature and national tariff were

used. It is important to highlight that this analysis is based on

Italian pricing, and therefore the economic results may differ

in other countries. Finally, a deterministic sensitivity analysis

was conducted to assess the uncertainty of some parameters

included in the analysis on the results.

Percutaneous deep vein arterialization technique

Through the ipsilateral common femoral artery, percu-
taneous arteriovenous connection was established using an
intravascular ultrasound-guided needle catheter (Pioneer Plus,
Philips). Following this, venous valve disruption was carried
out to allow retrograde arterial flow into the foot. To direct flow
distally, covered stents of 5.0 mm in diameter and 0.018" (Gore
Viabahn endoprosthesis, W. L. Gore & Associates) were deployed
from the artery into the vein, typically extending to the level
of the common plantar vein. Final angiography confirmed the
successful establishment of arterial flow into the venous system
of the foot. All patients received postprocedural medical therapy
consisting of an oral anticoagulant, maintained at an interna-
tional normalized ratio between 1.5 and 2.0, in combination with
a single antiplatelet agent."
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TABLE 1. UNIT COSTS CONSIDERED IN THE ANALYSIS

Preadmission

MIGLIARA, ET AL.

Item cost Unit cost Reference

Medical examination (vascular €25.00 (US $29.10) Code 89.7A.6 (Initial vascular surgery consultation) - National tariff for outpa-

surgery) tient services'?

Medical examination (anesthetist) €25.00 (US $29.10) Assumed as code 89.7A.6 (Initial vascular surgery consultation) - National tariff
for outpatient services'

Blood chemistry (vascular routine) €38.00 (US $44.24) Sum of codes: 90.62.2 - 90.25.5 - 90.72.3 - 90.76.1 - 90.64.6 - 90.57.5 - 90.61.4
-90.16.4 -90.44.1-90.40.4 - 90.37.4 - 90.11.4 - 90.24.3 - 90.44.3 - 90.04.5 -
90.09.2 - 90.13.3 - National tariff for outpatient services®

Chest x-ray €15.45 (US $17.99) Code 87.44.1 (Standard chest x-ray in 2 projections: posteroanterior and lateral)

- National tariff for outpatient services

Electrocardiogram

€11.60 (US $13.50)

Code 89.52 (Electrocardiogram) - National tariff for outpatient services®

Vascular surgery procedure

Item cost

Unit cost

Reference

Operating room (hourly cost includ-

ing medical staff)

€1423.00 (US $1656.51)

Vertuani et al®

Hospital stay (daily cost) €250.00 (US $291.03) Based on clinical expert estimates consistent with the ranges used in health care
cost accounting models and inclusive of nursing staff, medications, and medical
devices, excluding medical fees, operating room, administrative, and facility costs.

Post-operating room

Item cost Unit cost Reference

Transfusion (cost/unit) €181.00 (US $210.70) Beverina et al**

Wound dressings

Item cost Unit cost Reference

Medication (cost/unit) €4.05 (US $4.71) Code 95.69 (Wound dressing. Includes: local contact anesthesia, if required;

wound cleansing; and suture removal) - National tariff for outpatient services®

Cost categories

The analysis included several key cost categories to ensure
a complete view of resource utilization and expenditure. The

main cost categories considered were:

« implantable and non-implantable material during the

procedure;

« operating room for the procedure;

« hospital length of stay;

« lab testing and imaging in preparation and during the

hospital stay;
« wound dressings;
o blood transfusions.

required to conduct the testing. Costs associated with laboratory
tests and materials used during the procedure were obtained
directly from the single center’s data. Unit cost of preadmission
visits or tests, medication, single hospital stays, transfusions,
hourly cost of the operating room, and the cost of wound dress-
ings were sourced from the national tariff for outpatient service
or from the literature (Table 1). All costs are referred to single
limb, or more precisely, to the procedures performed per limb.
Follow-up-related costs included all procedures undergone by
each patient to manage the limb.

Results

The cost associated with the operating room costs included
the operating room cost and staff cost for the duration of the
procedure. The last-mentioned cost item included blood tests,
imaging studies, and other diagnostic procedures required to
support clinical decision-making before, during, and after the
procedure. The analysis of laboratory testing costs was limited to
the material components of the service and did not include the
costs of the physician’s time, nursing support, or technician labor
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The cohort included 19 patients (16 men and 3 women)
and a total of 22 limbs (11 right and 11 left). The majority of
patients presented with Rutherford Class 5 (63%), a high
Wound, Ischemia, foot Infection (WIfI) class (89%), and a
severe medial artery calcification/small artery disease (MAC/
SAD) score (84%). Clinical characteristics of patients are
reported in Table 2.
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TABLE 2. CLINICAL CHARACTERISTICS OF PATIENTS

Rutherford Class Values
Rutherford 5 - N (%) 12 (63)
Rutherford 6 - N (%) 7(37)
WIfl Class Values
High 17 (89)
Moderate 1(5)
Low 1(5)
MAC/SAD score Values
Severe (4-5) 16 (84)
Moderate (2-3) 3(16)
Comorbidities and preoperative clinical status Values
Previous revascularization - N (%) 17 (89)
Hypertension - N (%) 18 (95)
Diabetes - N (%) 11(58)
Hyperlipemia - N (%) 11(58)
Heart disease - N (%) 16 (84)

Ejection fraction - mean (SD) 54.7% (+ 6.8)

Chronic renal disease - N (%) 9 (47)
Glomerular filtration rate median (mL/min) (SD) 80.5 (+ 33.5)
Transcutaneous oxygen pressure median (mmHg) (SD) ~ 13.7 (+8.5)
Corticosteroid therapy - N (%) 7(37)

Abbreviations: WIfl, Wound, Ischemia, foot Infection; MAC/SAD, medial artery
calcification/small artery disease; SD, standard deviation.

The average length of stay was 6.73 days, and the procedure
time was 189.91 minutes. DRGs associated with the arterialization
included DRG 110, ‘Major interventions on the cardiovascular
system with CC’, and DRG 111, ‘Major interventions on the cardio-
vascular system without CC’. The average cost per hospitalization
to perform pDVA in a single limb was estimated at €19,997 (US
$23,279), and the median DRG linked to
the hospital at each hospitalization was
€13,325 (US $15,512). In total, 10 units of
blood transfusions were used to treat the
22 limbs. The average lab testing cost was
€302 (US $352) per hospitalization (€115
[US $134] before hospitalization and €187
[US $215] during); the average cost for de-
vices (implantable and non-implantable)
was €13,427 (US $15,630). The overhead
costs of the operating room and the health

8.4% 0.4%1.5%
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TABLE 3. ESTIMATED AVERAGE COST FOR PERCUTANEOUS DEEP
VEIN ARTERIALIZATION PROCEDURE

Resource used for pDVA procedure Mean cost/limb

Lab tests €302 (US $352)
Materials (implantable and non-implantable)  €13,427 (US $15,630)
Operating room* €4504 (US $5243)
Hospital length of stay €1682 (US $1958)
Blood transfusions €82 (US $95)

Total average cost for pDVA procedure €19,997 (US $23,279)

*Medical staff and other resources
Abbreviation: pDVA, percutaneous deep vein arterialization.

per procedure of hospital length of stay was €1682 (US $1958),
while the mean cost per limb of blood transfusions was €82 (US
$95). None of the patients needed intensive care units but only
short intense observation after pDVA. Considering all the cost
items listed above, the total average cost for pDVA procedure
was estimated equal to €19,997 (US $23,279) (Table 3). The larg-
est portion of the pDVA cost (67.1%) is attributed to materials
(implantable and non-implantable), followed by operating room
expenses (22.5%) and hospital length of stay (8.4%) (Figure 1).
Lab tests and blood transfusions contribute minimally, at 1.5%
and 0.4%, respectively (Figure1).

At 12-month follow-up, 45% of limbs were healed and pa-
tients were back to walking (10 patients, 10 limbs). During
this follow-up, 23% underwent an amputation of the thigh or
leg (5 patients, 5 limbs), 3 patients died, and 3 patients were
lost to follow-up. All patients underwent minor amputations
at various stages. Following arterialization, patients whose
limbs were healed at 1 year underwent an average of 2.5 revas-
cularization procedures and 3.6 foot surgery interventions per
patient during the follow-up. On average, during the treatment
pathway to get to complete healing (considered from the date of
pDVA procedure [index date] to 1-year follow-up), the patient
underwent 6 hospital admissions, with an average length of
stay for admission of about 4.7 days each. The procedures pri-
marily performed during the admissions were percutaneous

= Lab test

' » Materials (implantable
and non-implantable)

= Operating-room (medical
staff and other resources)

Hospital Length of stay

» Blood transfusion

care professionals involved totaled €4504
(US $5243) per procedure. The mean cost
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FIGURE 1. Cost distribution for percutaneous deep vein arterialization.
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Transfusion unit cost

19,097 € WN 20,898 €
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Sensitivity analysis
The deterministic sensitivity analysis

Length of stay unit cost 19,661€ Il 20,334 € .
was conducted to evaluate alternative
Operating room unit cost 19,981 € 20014 € values for some parameters included in
Blood chemistry (vascular routine) unit cost 19,995 € | 20,000 € the analysis, especially for those with
ECG Electrocariogram unit cost 19,994 € | 20,000 € greater uncertainty, to test their impact
Chest x-ray unit cost 19,090 € | 20,005 € on the results. The analysis was conducted
Medical examiniation (anaesthetist) unit cost 19,992 € | 20,002 € by varying the unit costs used for resource
i o ) evaluation by +20% (value recommended
Medical examination (vascular surgery) unit cost 19,992 € | 20,002 €
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in the literature in the absence of informa-
tion on variability).” The tornado graph
shows that the parameter with the greatest
impact, although still negligible, on the

0 & “O0

FIGURE 2. Tornado graph for estimated cost for percutaneous deep vein arterialization procedure.

Operating room unit cost

Length of stay unit cost

Medication unit cost 25147 €

Transfusion unit cost 25144 €

ECG Electrocariogram unit cost 25,156 €

Chest x-ray unit cost 25,155 €

Blood chemistry (vascular routine) unit cost 25,151 €
Medical examiniation (anaesthetist) unit cost 25,153 €
Medical examination (vascular surgery) unit cost 25153 €
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estimated cost of the pDVA procedure
(base-case = €19,997 [US $23,279]) is the
unit cost of transfusion; a 20% increase
in this cost leads to an increment of the
estimated cost for a pDVA procedure of
about 4.5% (€20,898 vs €19,997 [US $24,327

25170 €
ailiza e vs $23,279] estimated in the base-case)
Al e (Figure 2). With regard to the estimated
i follow-up cost (base-case = €25,158 [US
25162 € $29,286]), the parameters that have the
25,166 € greatest impact on the cost estimate are
25163 € the operating room cost and the daily cost
25163 € of hospital stay; a 20% increase in the

operating room cost or in the daily cost
of hospital stay leads to an increment of
the cost of follow-up for healing limb of
about 8.3% (€27,241 vs €25,158 [US $31,711

FIGURE 3. Tornado graph for the estimated cost for follow-up of a healing limb.

transluminal angioplasty (alone or in combination with other
interventions, about 36% of procedures), cutaneous or dermal
graft (about 15%), debridement plus cutaneous or dermal graft
(about 15%), and debridement alone (about 10%). Additionally,
each patient received an average of 14.6 wound dressings and
0.4 blood transfusions during the follow-up. The average total
cost associated with follow-up for a healed limb (from the index
date to 1year of follow-up) was estimated equal to €25,158 (US
$29,286); adding to this cost, the average pDVA cost calculated
only for healed patients (€19,523 [US $22,727]) and the mean total
cost of treatment for a healing limb was roughly €44,681 (US
$52,013). Because the mean DRG reimbursement for a healing
limb was estimated equal to €63,508 (US $73,930), calculated
as the average value of the reimbursement tariffs associated
with the procedures performed from the index date to 1 year
of follow-up), from a hospital perspective the treatment of
a patient until limb healing has a positive margin of €18,827
(US $21,917). The estimated costs to achieve healed limb are
presented in Table 4.
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vs $29,286] estimated in the base-case)
and 5.6% (€26,558 vs €25,158 [US $30,916
vs $29,286]) (Figure 3).

Discussion

This study aims to update a previously published analysis on
the estimation of HRU and the average costs associated with a
single-limb pDVA procedure hospitalization, based on data from
a single center in Italy.' Additionally, this study seeks to estimate
the average hospital costs along the treatment pathway leading
to complete limb healing. Both the hospital costs related to the
pDVA procedure and the follow-up costs for a healed limb were
compared to the DRG reimbursement tariffs for each hospital
stay in order to assess the efficiency of hospital care delivery. The
analysis estimated an average cost per hospitalization to perform
pDVA in a single limb equal to €19,997 (US $23,279) and a median
DRG tariff for this hospitalization equal to €13,325 (US $15,512).
Considering the entire 1-year follow-up to achieve limb healing,
the mean total cost of the whole treatment pathway is roughly
€44,681 (US $52,013), while the mean DRG reimbursement for
healing limb is estimated equal to €63,508 (US $73,930). From a
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hospital perspective, the treatment of a patient until limb healing
has a positive margin of €18,827 (US $21,917).

All patients underwent tension-free surgery, removing at the
first treatment just the necrotic tissue and during the following
treatments a secondary intention wound healing using dermal
substitutes and autologous skin. No patients had amputation
followed by direct suture.

A recent systematic review conducted by So et al* provided a
summary of the evidence currently available in terms of efficacy
and durability for pDVA. The reviewed studies, with a median
follow-up of 12 months, predominantly enrolled patients clas-
sified as no-option CLTI. All patients had previously undergone
revascularization without achieving positive results or experi-
enced progressive ischemia. Additionally, some of them were
considered unsuitable for these procedures.'® Primary outcomes
included technical success and major amputation rate. The studies
reported a 97% technical success rate, defined as the successful
creation of a functional DVA circuit with arterial-to-venous flow.
The major amputation rate (defined as lower limb amputation
above the level of the ankle joint) associated with pDVA was
21.8%,' significantly lower than the 40% observed at 6 months
post-presentation for patients with CLTI who are unrecon-
structable or in whom attempts at reconstruction have failed.”
Regarding the secondary outcomes, the studies measured wound
healing, achieved in 69.5% of patients at 6 months. The overall
complication rate was 13.8%, with postoperative bleeding and
infections being the most common issues. Durability remained
achallenge, as 37.4% of patients required reinterventions, such
as thrombectomy or tributary ligation, to maintain patency. The
all-cause mortality rate was 15.7%, compared with 25% at 1 year
for patients with CLTI, with most deaths linked to perioperative
complications such as pneumonia or myocardial infarction.!®

Another systematic review and meta-analysis conducted by
Ucci et al? aimed to determine outcomes of surgical foot vein
arterialization (sFVA) and percutaneous FVA (pFVA) at 6 and 12
months post-procedure. The studies included in the review and
meta-analysis demonstrated that the pooled limb salvage rates
at 6 and 12 months were 78.1% and 74.1% for the sFVA group and
81.7% and 78.6% for the pFVA group, respectively.? Wound healing
rates were not reported for the sFVA group. In the pFVA group,
the pooled wound healing rates were 48.1% at 6 months and
64.5% at 12 months.? Powell et al® instead compared transcath-
eter arterialization of deep veins (TADV) with standard of care
in patients with CLTI through a propensity-matched analysis.
The primary endpoint was 6-month AFS. The study showed that
TADV significantly improved 6-month AFS (66.1% vs 39.1%), with
a 29% absolute and 45% relative event rate reduction.’ Despite
the fact that available studies in the literature are limited in size
and follow-up, these studies concluded that pDVA represents a
promising therapy for patients with no-option CLTI.

Major amputation has the largest impact on the total patient
treatment costs, followed by the costs of rehabilitation and
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TABLE 4. ESTIMATED AVERAGE COST ASSOCIATED
WITH A HEALED LimB

Resource used during the follow-up fora ~ Mean cost/limb

healed limb

Lab tests €1240 (US $1443)
Materials (implantable and non-implantable) ~ €6373 (US $7419)
Operating room* €10,414 (US $12,123)
Wound dressings €59 (US $69)

Hospital length of stay €7000 (US $8149)
Blood transfusions €72 (US $84)

Total average cost of follow-up €25,158 (US $29,286)
Total average pDVA costs (healed patients)  €19,523 (US $22,727)
Total average cost for healing limb €44,681 (US $52,013)

(follow-up + pDVA procedure)

*Medical staff and other resources
Abbreviation: pDVA, percutaneous deep vein arterialization.

materials. Recent studies conducted in Europe have attempted

to capture the costs associated with patients experiencing CLTI

who undergo major amputation, especially in the post-ampu-
tation phase in terms of rehabilitation. Costs associated with

major amputations include services such as home health aides

and impacts on family dynamics and workplace productivity, as

well as long-term health care expenses.® The cost-effectiveness

analysis conducted by Vadia et al'® in patients with early-stage

CLTI from the German payer perspective estimated a cost for

amputation procedures in early-stage CLTI equal to €11,585 (US

$13,486). This cost was calculated using reimbursement tariffs

of 3 DRGs corresponding to lower limb amputation. Additionally,
rehabilitation costs for inpatient disease-related rehabilitation

were estimated at €3202 (US $3727), based on the German re-
habilitation fund report for 2019.® Another cost-effectiveness

analysis conducted by Wakkie et al” in patients with CLTI and

infrapopliteal lesions based on data coming from a single health

care insurance company in the Netherlands estimated a cost for

a major amputation equal to €16,000 (US $18,626). In terms of
rehabilitation costs, the study estimated a cost per patient equal
to €15,750 (US $18,335) in the first year following amputation,
€7375 (US $8585) in the second year, and €3600 (US $4191) in the

third year.” These expenses cover a range of services, including
specialized medical rehabilitation for lower limb amputation,
geriatric rehabilitation, home care, nursing aides, and paramedical
services such as physical and occupational therapy.?

Finally, a study conducted by Pietzsch et al* aimed to perform
an exploratory cost-effectiveness analysis comparing pDVA to
conventional “status quo” treatments within the United States
health care system. Among the cost categories analyzed, estimates
were also provided for patients undergoing amputation and
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subsequent rehabilitation. Specifically, the cost of amputation
was approximately US $29,847 (€25,640), while post-amputation
rehabilitation was estimated at around US $16,418 (€14,104).%°
The cost of a prosthesis following amputation was estimated at
US $13,627 (€11,706), with an additional annual maintenance
cost of US $1022 (€878).2°

Study Limitations

The main limitation of this study is the generalizability of
the results because we used data mainly coming from a single
hospital center. Furthermore, an additional factor contributing
to the limited generalizability of the results is that the assess-
ment of economic sustainability is based exclusively on healed
limbs, which may exhibit a different pattern of resource utili-
zation compared to unsuccessful cases. Costs were not reported
for patients who underwent amputation, as this subgroup is
much smaller than the cohort of patients who achieved wound
healing and, of primary relevance, the follow-up durations are
not directly comparable (the amputation occurred at different
follow-up time points). Additionally, multiple data sources were
used for costing, some of which enhanced the generalizability of
the estimates (eg, national tariff for outpatient service) whereas
others, conversely, constrained it (referring to the single center
from which the data for this study were obtained). Real-world
estimates provided about the procedure duration (in minutes),
number of wound dressings, length of stay, and the number of
blood units transfused refer to a single hospital center from
which the data for this analysis were sourced and processed.
Nonetheless, these estimates are not affected by selection
bias, and thus not by the exclusion of more complex patients,
since patients were enrolled consecutively as they presented.
Regarding unit costs used for the analysis, the majority were
sourced from the national tariff for outpatient service or from
the literature (unit costs of preadmission visits or tests, wound
dressings, operating room, hospital stay, and transfusions),
while costs associated with laboratory tests and materials
used during the procedure were obtained directly from the
single center’s data. These aspects must be considered in the
interpretation of these study findings, especially in terms of
generalization of the results, because these costs vary depending
on the different hospitals and countries. Reimbursement tariffs
for inpatient care also vary between regions in the national
context; therefore, this variability should be considered when
comparing the estimated procedure cost with the corresponding
reimbursement tariff. Finally, home care cost was not consid-
ered in the follow-up cost estimates due to lack of information.
Nonetheless, this cost-analysis analysis represents an attempt
to provide an estimate of costs incurred by hospital facilities
for the pDVA procedure and the management of patients with
CLTI using real-world data; as a result, the analysis could assist
decision-makers in gaining a clearer understanding of potential
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economic value, in addition to clinical benefits, of the pDVA and
healing process. Appropriate reimbursement policies should be
established to ensure that eligible patients have access to this
potentially limb-saving treatment. It would be interesting to
assess the cost incurred by the Italian National Health Service
for patients who undergo amputation to compare them with
the estimates obtained in this study. It should be noted that the
estimated costs could be slightly overestimated, as the cost of
length of stay includes fixed costs and costs associated with
all resources on average used during the patient’s admission;
therefore, it also includes the cost of operating room use and
medical staff involved in each single procedure.

Finally, the surgical procedure would involve lower material
costs against the endovascular procedure. However, regardless
of the costs, the reason for performing the procedure endovascu-
larly is that the patients are frail, and therefore the least invasive
approach possible is preferred.

Conclusions

pDVA is an expensive procedure and costs are mainly driven
by materials used during the technique. This exploratory analy-
sis based on data coming from a single-center study shows that
completing the full treatment pathway up to patient healing
appears to be economically sustainable from the hospital’s
perspective. However, these findings should be interpreted
with caution given the small sample size and the preliminary
nature of the data.
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