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Summary: Background: Worldwide prevalence of peripheral artery disease (PAD) is increasing and peripheral vascular in-
tervention (PVI) has become the primary invasive treatment. There is evidence that multidisciplinary team decision-mak-
ing (MTD) has an impact on in-hospital outcomes. This study aims to depict practice patterns and time changes regarding
MTD of different medical specialties. Methods: This is a retrospective cross-sectional study design. 20,748 invasive, percu-
taneous PVI of PAD conducted in the metropolitan area of Hamburg (Germany) were consecutively collected between Jan-
uary 2004 and December 2014. Results: MTD prior to PVI was associated with lower odds of early unsuccessful termination
of the procedures (Odds Ratio 0.662, p <0.001). The proportion of MTD decreased over the study period (30.9 % until 2009
vs. 16.6 % from 2010, p <0.001) while rates of critical limb-threatening ischemia (34.5 % vs. 42.1 %), patients” age (70 vs. 72
years), PVl below-the-knee (BTK) (13.2 % vs. 22.4 %), and rates of severe TASC C/D lesions BTK (43.2 % vs. 54.2 %) increased
(all p<0.001). Utilization of MTD was different between medical specialties with lowest frequency in procedures performed
by internists when compared to other medical specialties (7.1 % vs. 25.7 %, p <0.001). Conclusions: MTD prior to PVl is as-
sociated with technical success of the procedure. Nonetheless, rates of MTD prior to PVl are decreasing during the study
period. Future studies should address the impact of multidisciplinary vascular teams on long-term outcomes.

Keywords: Peripheral arterial disease, interdisciplinary communication, registries, quality of health care, clinical decision

making, endovascular technique

Introduction

Peripheral artery disease (PAD) has become a global
problem with significant impact on national healthcare
systems. Over the past years, the prevalence of PAD has
augmented in many countries. A recent systematic re-
view estimated approximately 202 million people living
with PAD worldwide [1]. Peripheral vascular interven-
tions (PVI) for critical limb-threatening ischemia (CLTI),
increased by 46 % from 2005 to 2009 in Germany |2, 3]
and the German Federal Statistics Bureau reported an in-
creasing number of procedures with more than 300,000
PVIs for PAD in 2015 [4]. In a recently published study,
we reported an association of multidisciplinary team de-
cision-making (MTD) and radiation dose for percutane-
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ous PVIs conducted by various medical specialties [5].
MTD is recommended by international guidelines espe-
cially in the treatment of intermittent claudication (IC)
due to the paucity of conclusive evidence [6-10]. Howev-
er, no consensus exists regarding the definition of a mul-
tidisciplinary vascular team in PAD treatment. MTD has
been found to be associated with improved clinical out-
comes and alterations in treatment recommendations in
the oncological field [11-13]. This study aims to describe
practice patterns and time trends of MTD in patients with
PAD treated by PVI, employing data from a large pro-
spective, population-based, multicentre, quality improve-
ment registry in the metropolitan area of Hamburg, Ger-
many, and to evaluate the association of MTD with
technical success rate and in-hospital outcome.
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Methods

The statutory quality improvement registry (EQS registry)
for PAD in the metropolitan area of Hamburg, Germany
was introduced in 2004 and registers prospectively all per-
cutaneous PVI performed for PAD. This study is a retro-
spective cross-sectional study of procedures conducted
between January, 2004 and December, 2014. The study
time period was chosen in regard of the implementation of
the registry in 2004 and a major revision of data defini-
tions in 2015. The parameters collected by the EQS regis-
try were defined a priori as a consensus by experts in 2004,
with minor revisions in 2008. This EQS registry includes
all inpatient procedures conducted at legally endorsed pri-
vately or publicly owned hospitals within the metropolitan
region of Hamburg in Germany (approximately 1.8 million
inhabitants in Hamburg and 5.3 million inhabitants in the
extended metropolitan region) (ESM 1). The number of
participating centres varied from 12 in 2004, to 17 in 2014
(overall 20 different centres performed PVIs during the
study period). Each participating centre includes access to
departments for vascular surgery, radiology, and internal
medicine. No hub and spoke model was deployed in the
metropolitan area of Hamburg. Exclusion criteria were
open surgery or hybrid cases and solely diagnostic angiog-
raphies without peripheral arterial revascularization. An
external and internal validation is performed annually by
random sample matching and cross-checking with hospi-
tal diagnosis data from the German Federal Bureau of Sta-
tistics. External validity was reported to be 91.8 % to 99.1%
from 2010 to 2014 [5]. For this study, we utilized informa-
tion on patient age, gender, medical specialty of the inter-
ventionalist, indication for the procedure, revasculariza-
tion (procedure) of crural vessels below-the-knee (BTK)
performed, TASC-classes C or D indicating high lesion se-
verity, disease severity score, MTD, treadmill test con-
ducted, admission date, procedure date, early unsuccess-
ful termination of the procedure, discharge date, overall
and postoperative length of stay, postprocedural complica-
tions, and discharge destination. Indication for the proce-
dure was collected by Rutherford classification for chronic
limb ischemia (category O for asymptomatic PAD, catego-
ries 1 to 3 for intermittent claudication, category 4 for is-
chemic rest pain, categories 5 to 6 for tissue loss). Unless
otherwise indicated, categories 1 to 3 were pooled to IC,
categories 4 to 6 were pooled to CLTI. The disease severity
score was calculated as a summation of TASC-classes as
defined by the Inter-Society Consensus for the Manage-
ment of Peripheral Arterial Disease (TASC II) [14] from
TASC A (1 point) to TASC D (4 points). Evaluations of all
lesions in aorto-iliac, femoropopliteal, and crural vessels
evaluated by angiography were used as summands (O to 12
points per leg). No follow-up data were collected after hos-
pital discharge. Postprocedural complications include oc-
clusion, pseudoaneurysm, revision due to major bleeding,
dissection, embolism, other complication (includes ampu-
tation, no further specification of complications) and in-
hospital mortality. The procedures conducted by intern-
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ists, angiologists, and cardiologists are merged into one
discipline: internal medicine. Early unsuccessful termina-
tion of the procedure, considered as incomplete revascu-
larization, was stated if the procedure were aborted before
the arterial revascularization was successful.

Multidisciplinary team decision

The EQS-registry includes the question whether the index
procedure had been previously discussed and settled be-
tween different medical specialties (vascular surgery, radi-
ology, internal medicine). The different vascular specialists
attending the case discussion and reconciliation were sub-
mitted in detail. MTD was stated if the PVI were based on a
prior case discussion following the abovementioned crite-
ria with all three vascular medical specialties attending the
meeting. Multidisciplinary case discussions with only two
of three specialists attending were not stated as MTD.

Ethical considerations

Informed consent of the submission of anonymized data
to the EQS registry was obtained for all cases. Since EQS is
a regulatory statutory, quality improvement project of the
Hamburg government, the analysis of anonymized regis-
try data could be executed without objections by the local
ethics committee.

Statistical analysis

Depending on the distribution, data are presented either
with mean and standard deviations (SD) or with median
and interquartile ranges (IQR) for continuous variables.
Proportions are reported by percentages and 95% confi-
dence interval (CI). Bootstrapping was used to estimate
the accuracy of given estimators such as standard errors
and confidence intervals. Tests of normality were conduct-
ed by the Kolmogorov-Smirnov test while the Mann-Whit-
ney U and Kruskal-Wallis H tests were used for compari-
son of abnormally distributed data. Rates were compared
with Fisher’s exact test of independence or Chi-square
test. An adjusted logistic regression approach was con-
ducted to investigate the impact of relevant covariates
(age, gender, critical limb ischemia, involvement of crural
vessels BTK, higher disease severity score, prior MTD) on
early unsuccessful termination of the procedure. An ad-
justed logistic regression approach was also conducted to
investigate the impact of relevant covariates (age, gender,
procedure conducted by vascular surgeons, critical limb
ischemia, involvement of crural vessels BTK, higher dis-
ease severity score) on the likelihood that a prior MTD
had been conducted. A p-value of <0.05 was regarded as
statistically significant. Statistical analyses were per-
formed with IBM SPSS Statistics software version 25.0
(IBM, Armonk, NY, U.S.).

Vasa (2019), 48 (3), 262-269



264

C.-A.Behrendt et al., Multidisciplinarity in PAD treatment

- IP Address:3.143.0.157

https://econtent.hogrefe.com/doi/pdf/10.1024/0301-1526/a000771 - Friday, April 19, 2024 1:25:52 AM

Results

Patients and procedures

Baseline characteristics of the study population for several
medical specialties performing the PVIs are given in Ta-
ble I. A total of 20,748 procedures were identified. 12,444
procedures (60.8 %, CI 60.1-61.5) were conducted for IC
and 7,957 procedures (38.9%, CI 38.2-39.6) were per-
formed for CLTI. A small proportion (1.7%, CI 1.5-1.9) of
procedures was conducted for asymptomatic PAD or un-
known Rutherford category. The proportion of CLTI was
34.8% (CI 33.7-35.9) in radiology, 39.9 % (CI 38.5-41.4) in
internal medicine, and 41.4% (CI 40.3-42.5) in vascular
surgery. The proportion of TASC C/D lesions varied be-
tween anatomic regions and medical specialties (Table I).
A total of 12,419 (60.5%, CI 59.8-61.2) procedures were
conducted in male patients and 8,113 (39.5%, CI 38.8-
40.2) in female patients. Median age of males was 70.0
years (IQR 62.0 to 76.0) and significantly (p <.001) lower
than age of females (74.0 years, IQR 66.0 to 81.0).

Multidisciplinary team decision-making

In total, 4,439 (21.4 %, C120.8-22.0) procedures were con-
ducted following prior MTD (Figure 1). The overall propor-
tion of MTD in different specialties ranged between 7.1%
(CI 6.4-7.9) for internal medicine, to 34.5% (CI 33.5-35.6)

for radiology (Table I). The proportion of procedures fol-
lowing MTD decreased from 2005-2009 (30.9 %, C129.8-
32.1) to 2010-2014 (16.6 %, CI 15.9-17.2) (p <0.001), while
patient age, BTK procedure, high plaque burden BTK, and
the proportion of CLTI as reason for the intervention in-
creased over the same period (p <0.001) (Table II). The
rate of MTD diminished from 2005-2009 to 2010-2014
for all medical specialties (Table II).

Predictors on prior
multidisciplinary team decision

A multivariate logistic regression was performed to as-
certain the effects of higher age (increase per one year),
female gender (vs. male gender), occurrence of CLTI (vs.
IC), internal medicine performing the procedure, BTK
procedure, and higher disease severity score (increase
per one TASC-classification) on the likelihood that a prior
MTD (including all three medical specialties) had been
conducted. All covariates added significantly to the mod-
el (results not shown in tables). BTK procedure (OR 1.356,
CI 1.234-1.489, p <.001) and higher plaque burden (OR
1.222, CI 1.207-1.236, p <.001) were associated with
higher odds of prior full MTD. Higher age (OR 0.993, CI
0.989-0.996, p<.001), female gender (OR 0.906, CI
0.841-0.976, p = .009), occurrence of CLTI (OR 0.850,
CI 0.784-0.921, p <.001), and internal medical specialty
of the operator (OR 0.304, CI 0.269-0.343, p <.001)

Table I. Baseline characteristics of study population and procedural information.

Vascular surgery

Radiology Internal medicine Other disciplines or unknown

No. of procedures

7,700

Age, yr., median (IQR) 71.0 (64.0 to 78.0)

Men, % (CI) 61.4(60.3t0 62.5)
Proportion of CLTI, % (Cl) 41.4 (40.3t0 42.5)
Crural vessels (BTK) involved in procedure, % (Cl)  20.5(19.6 t0 21.5)
TASC C/D aorto-iliac, % (Cl) 13.4(12.11014.7)
TASC C/D ATK, % (Cl) 31.8(30.4t033.2)
TASC C/D BTK, % (CI) 47.0 (44.8 10 49.3)
Disease severity score, median (IQR) [min-max] 2(1to03)[0to21]
Treadmill test conducted, % 9.1(8.5t09.8)

Length of stay, days, median (IQR) 2(1.0t0 10.0)

Postoperative length of stay, days, median (IQR) 1(1.0t06.0)
Early unsuccessful termination of procedure, % (Cl) 3.1 (2.7 t0 3.5)

Any case discussion and reconciliation with 96.1 (95.6 t0 96.5)

at least one other specialist

Full multidisciplinary team decision, % (Cl) 17.5(16.7 t0 18.4)

7,822
71.0 (64.0to 78.0)
58.9 (57.8 to 60.0)
34.8(33.7 t0 35.9)
14.5(13.7t0 15.3)
14.1(12.9t0 15.4)
29.9 (28.7t031.1)
52.7 (50.7 to 54.7)
2(2t05)[0to 24]
31.3(30.3t032.3)
2(1.0t09.0)
2(1.0t05.0)
2.1(1.8102.5)

99.9(99.7 t0 99.9)

34.5(33.5t035.6)

4,800 426

72.0(64.0t078.0)
61.9 (60.5t0 63.3)
39.9(38.5t041.4)
23.6 (22.4t0 24.9)
17.2(15.2t019.2)
38.8(37.1t040.5)
52.0 (49.4t0 54.6)
3(2to4) [0to 21]
20.0(18.9t0 21.2)
2(2.0t0 4.0)
2(2.0t03.0)
4.3(3.7t04.9)

63.0 (61.6 to 64.3)

7.1(6.4t07.9)

73.0(66.0t0 81.0)
52.9 (45.9 t0 59.8)
64.7 (59.8 t0 69.4)
21.6(17.8 10 25.8)
15.4 (9.8 t0 22.6)
31.7 (26.210 37.7)
50.0 (41.7 t0 58.3)
3(2to4)[0to 23]
8.7 (6.2 t0 12.0)
14 (4.0 to 26.5)
5(2.0to 14.0)
3.7(2.2t06.0)

88.8(84.6t0 91.0)

11.7(8.8t015.2)

Cl: confidence interval; MTD: multidisciplinary team decision; IQR: interquartile range; CLTI: critical limb-threatening ischemia; ATK: above-the-knee; BTK,

below-the-knee.
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All inpatient treatments at legally endorsed hospitals in Hamburg, Germany
for peripheral arterial disease (PAD; WHO-ICD-10 code 170)
(n = 38,434 inpatient treatments)

Excluded: Solely diagnostic angiographies,
hybrid-procedures, ambulatory treatment,
best-medical-treatment, open surgery
(n =17,686 procedures)

Percutaneous endovascular revascularizations (ER)
of the aorto-iliac, femoral or crural vessels for PAD
(n = 20,748 procedures)

| |

No prior multidisciplinary team decision
(No MTD achieved) (n = 16,309 procedures)

Prior multidisciplinary team decision
(MTD achieved) (n = 4,439 procedures)

Radiclogy Interventional
Internal Medicine

Vascular Team

Surgery

Percutaneous endovascular
revascularization without prior
multidisciplinary approach

= To evaluate the patient file
= To review imaging
= To discuss treatment alternatives

!

Asymptomatic or missing
(n = 27 procedures)

Asymptomatic or missing

Fontaine Stage {n = 320 procedures)

Figure 1. Flow-chart of the study.
20,748 percutaneous endovascular
revascularizations were included in

Intermittent Claudication
(n=2,633 procedures)

Intermittent Claudication

(n =9,811 procedures)
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this study.
Table Il. Time trends from 2005-2009 to 2010-2014.

2005-2009 2010-2014 p value
No. of procedures 6,245 13,609 <.001
Critical limb-threatening ischemia, % (Cl) 34.5(33.3t035.7) 42.1(41.21042.9) <.001
Crural vessels (BTK) involved in procedure, % (Cl) 13.2(12.4t014.1) 22.4(21.7 t0 23.1) <.001
TASC C/D aorto-iliac, % (Cl) 15.2(14.0t0 16.6) 13.9(12.9t0 15.0) 119
TASC C/D ATK, % (CI) 32.8(31.4t034.1) 32.6(31.71t033.6) .893
TASC C/D BTK, % (CI) 43.2 (40.9 t0 45.4) 54.2 (52.7 t0 55.8) <.001
Disease severity score, median (IQR) 2(2to4) 2(1to4) <.001
Age, yr. (IQR) 70 (63 to 77) 72 (64t079) <.001
MTD before the procedure, % (Cl) 30.9(29.8t032.1) 16.6 (15.9t017.2) <.001
Early unsuccessful termination of procedure, % 2.3(1.9t02.7) 3.4(3.1t03.7) <.001
MTD for vascular surgery, [n/N] % (Cl) [475/1,971]24.1 (22.2 t0 26.1) [842/5,437]115.5(14.5t0 16.5) <.001
MTD for radiology, [n/N] % (Cl) [1,404/3,803] 36.9 (35.4 t0 38.5) [1,078/3,458] 31.2(29.6 t0 32.7) <.001
MTD for internal medicine, [n/N] % (Cl) [37/344]10.8 (7.7 to 14.5) [305/4,445]6.9 (6.1 t0 7.6) .012
MTD for other disciplines, [n/N] % (CI) [16/127]12.6 (7.4t0 19.7) [30/269]11.2 (7.7 t0 15.5) 737

Cl: confidence interval; IQR: interquartile range; MTD: multidisciplinary team decision; ATK: Above-the-knee; BTK: Below-the-knee. Significant p values are
marked bold.
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were associated with lower odds of prior MTD (results
not shown in tables).

Unadjusted outcomes following MTD by
IC vs.CLTI

Outcome parameters stratified for IC and CLTI are given
in Table IIL. If MTD were made, the early unsuccessful ter-
mination rate was lower (2.5% vs. 3.2%, p=0.019, results
not shown in tables), reaching statistical significance for
treatment of IC (1.3% vs. 2.8%, p <0.001), but not for
treatment of CLTI (4.3% vs. 3.8 %, p = .366). The patients
were more often transferred to another hospital if MTD
were made pre-interventional in the IC-group (0.8% vs.
0.5%, p = .037) and in the CLTI-group (10.5% vs. 8.1%,
p =.003). Due to the small number of events, valid p val-
ues could not be calculated for all group differences.

Predictors on early unsuccessful termination
of the procedure

A multivariate logistic regression was performed to as-
certain the effects of higher age, male gender, occurrence
of CLTI, BTK procedure, disease severity score (increase
per one TASC-classification), and prior MTD (including
all specialists) on the likelihood that the procedure was
unsuccessfully terminated early. Regression coefficients
and confidence intervals can be found in Table IV. Four
covariates added significantly to the model. Occurrence
of CLTI (OR 1.331, CI 1.115-1.589, p = .002), BTK proce-
dure (OR 1.334, C11.093-1.627, p = .005), and higher dis-
ease severity score (OR 1.072, CI 1.046-1.099, p <.001)
were associated with higher odds of early unsuccessful
termination of the procedure. Previous MTD (OR 0.662,
CI0.532-0.824, p <.001) was associated with lower odds
of early unsuccessful termination of the procedure.

Table Ill. In-hospital outcome (unadjusted) by multidisciplinary team decision prior to endovascular revascularization of intermittent claudication

(above) and critical limb ischemia (below).

Intermittent claudication (n = 12,444) MTD (n = 2,633) No MTD (n = 9,811) p value
Early unsuccessful termination of procedure, (n) % (35) 1.3 (279) 2.8 <.001
Occlusion, (n) % (7)0.3 (26)0.3 1.0
Pseudoaneurysm, (n) % (7)0.3 (27)0.3 1.0
Major bleeding, (n) % (12)0.5 (40) 0.4 734
Dissection, (n) % (7)0.3 (45)0.5 .232
Embolism, (n) % (11) 0.4 (67)0.7 167
Other complications (incl. amputation), (n) % 11)0.4 (49) 0.5 751
Mortality, (n) % (7)0.3 (8) 0.1 N.A.
Transferred to another hospital, (n) % (22)0.8 (47)0.5 .037
Transferred to rehab, (n) % (1)0.0 (49) 0.5 N.A.
Transferred to nursery, (n) % (7)0.3 (11)0.1 .080
Critical limb-threatening ischemia (n = 7,957) MTD (n = 1,779) No MTD (n = 6,178) p value
Early unsuccessful termination of procedure, (n) % (76) 4.3 (236) 3.8 .366
Occlusion, (n) % (16)0.9 (45)0.7 443
Pseudoaneurysm, (n) % (7)0.4 (15)0.2 .305
Major bleeding, (n) % (18) 1.0 (39)0.6 1109
Dissection, (n) % (7)0.4 (26) 0.4 1.0
Embolism, (n) % (9)0.5 (65)0.9 31
Other complications (incl. amputation), (n) % 19)1.1 (49) 0.8 305
Mortality, (n) % (52)2.9 (174)2.8 .808
Transferred to another hospital, (n) % (186) 10.5 (501) 8.1 .003
Transferred to rehab, (n) % (23)1.3 (97)1.6 441
Transferred to nursery, (n) % (28)1.6 (100) 1.6 1.0

MTD: multidisciplinary team decision; NA: not applicable due to small number of observations. Significant p values are marked bold.
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Table IV. Multivariate logistic regression. Odds ratio for early unsuccess-
ful termination of the procedure.

Covariate OR 95% ClI p value

Male gender (vs. female gender) 1.100 0.926-1.306 277
Age (increase by 1 year) 1.006 0.998-1.014 150
Critical limb-threatening ischemia 1.331 1.115-1.589 .002

Crural vessels (BTK) involved in 1.334  1.093-1.627 .005
procedure

Disease severity score 1.072 1.046-1.099 <.001
(increase by 1 point)

Prior multidisciplinary team 0.662 0.532-0.824 <.001
decision

Cl: Confidence interval; OR: odds ratio; BTK: below the knee. Significant p
values are marked bold.

Discussion

In this first German investigation of MTD in 20,748 PVIs
for PAD conducted between 2004 and 2014, using a large
population-based registry, we found that MTD prior to PVI
is associated with lower early unsuccessful termination
rates of the procedures. While patient age, BTK procedure,
high rate of TASC C/D lesions BTK, and proportion of
CLTI as indication for treatment was increasing over time,
utilization of MTD prior to PVI decreased. Lower MTD-
rates were found in procedures conducted by internal
medicine compared to other medical specialties.
Although, nearly all practical guidelines on PAD treat-
ment recommend multidisciplinary approaches in the
evaluation and treatment of this patient group, very limit-
ed evidence is available on the impact of MTD utilization
[6-10]. Furthermore, a clear definition of MTD is lacking.
The recently published 2017 European Society of Cardiol-
ogy (ESC) guidelines on the Diagnosis and Treatment of
PAD, in collaboration with the European Society for Vascu-
lar Surgery (ESVS), recommend a multidisciplinary Vascu-
lar Team to form decisions for the management of patients
with PADs (Class I, Level C), emphasizing the need for
multidisciplinary management of these patients [9].
Suzuki et al. recently illuminated the efficacy of a multi-
disciplinary team approach in 145 patients suffering from
Fontaine stage IV in a prospective single centre study. The
authors found significantly improved outcomes if the pa-
tients were treated by a multidisciplinary care team [15].
Chung et al. conducted a retrospective single-centre study
of 146 consecutive CLTI patients, targeting the impact of
multidisciplinary care on amputation-free survival (AFS).
The authors revealed a two-fold increase in AFS in patients
treated by a multidisciplinary care team [16]. Hioki et al.
retrospectively analysed 72 patients with CLTI and assessed
whether multidisciplinary therapy improved prognosis. An
improved mortality and limb salvage rate were identified if
the treatment were conducted under multidisciplinary con-

© 2018 Hogrefe Distributed under the Hogrefe OpenMind License
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ditions [17]. Zayed et al. investigated the impact of multidis-
ciplinary approach on the major amputation rates in diabet-
ic patients with CLTI. The authors retrospectively included
312 patients and found improved outcomes following MTD
[18]. These few abovementioned studies are limited by
small study size. Furthermore, the impact of MTD on pro-
cedures conducted for IC remains unclear. Nevertheless,
our study can confirm the overall positive impact of MTD
on technical success of the procedure.

The association between prior MTD and lower early
unsuccessful termination rates might be explained by the
fact that sharing multidisciplinary experiences may lead
to lower numbers of patients considered suitable for PVI.
In the present study, the rates of early unsuccessful ter-
minations were lower for vascular surgery compared to
internal medicine (3.1% vs. 4.3%), potentially attributa-
ble to higher rates of pre-interventional MTD in vascular
surgery compared to internists (17.5 vs. 7.1 %, Table I), or
to alower rate of BTK lesions. The significantly lower rate
of severe TASC C/D lesions BTK in procedures per-
formed by vascular surgery when compared to internal
medicine confirms the likely difference in patient selec-
tion. To which degree the aggressiveness of endovascular
attempts might be impacted by available alternative ap-
proaches (e.g. lower extremity bypass) remains ill-de-
fined. Furthermore, a more aggressive endovascular ap-
proach in a population with increasingly complex lesions
may lead to higher technical success rates. In contrast
to this observation, the rates of treadmill testing prior to
the procedures were lower for vascular surgeons (9.1%),
compared to radiologists (31.3%) or internists (20.0 %). A
significant inverse relation between increasing patient
age, rate of BTK procedures, and proportion of CLTI on
the one hand and decreasing MTD on the other hand was
noticed over the study period. Since especially complex
cases (reflected by CLTI, procedures involving crural ves-
sels with high TASC classes, and higher disease severity
score) deserve a multidisciplinary approach, this trend
appears interesting. Notably, a statistically significant as-
sociation of prior MTD and early unsuccessful termina-
tion in procedures could be noticed only in patients with
IC but not in patients with CLTI. This observation might
be explained by several reasons. Patients suffering from
CLTI are more frequently treated BTK when compared
to IC [5, 19, 20] and it seems possible that these more
pretentious lesions are primarily treated by well-experi-
enced operators when compared to lesions ATK, leading
to overall lower early termination rates. Another possible
explanation might be that interventionalists perform pro-
cedures for CLTI with particular emphasis to avoid ampu-
tations while procedures performed for IC primarily aim
to improve the disease-related quality of life. Unfortu-
nately, this study cannot validly answer this question.
MTD plays an important role in various health-care disci-
plines, especially considered standard in multimodal
cancer therapy [13]. Studies have shown a superiority in
success rates and survival when MTD had been conduct-
ed prior to surgical cancer treatment [12, 20, 21]. These
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encouraging results may partly be evident in other medical
specialties as multidisciplinary care teams are associated
with lower mortality on intensive care units [22]. Further-
more, a large systematic review including 29 randomized
controlled trials, assessing the effects of MTD in cardiolo-
gy, concludes reduced rates of hospitalisation with heart
failure and an overall decrease in all-cause mortality [23].
Accordingly, the concept of cardiovascular Heart Teams in
the management of complex cardiac diseases is recently
disseminating into worldwide healthcare centres [24].
While the caseload of PVI for PAD [1, 2] increases, it ap-
pears interesting that MDT utilization decreases despite
accepted benefits and guideline recommendations.

The vascular team in PAD treatment

We recommend implementing regular multidisciplinary
meetings including at least vascular surgeons, radiologists,
and internists to review existing diagnostic imaging of the
patients under elective conditions.

Limitations

First, this study is limited to in-hospital outcomes without
long-term follow-up and without information on patency
or target limb revascularization [25]. Secondly, all analy-
ses were based on single interventions. In Germany, it is
forbidden by law to re-identify individual patients. How-
ever, only 1.2% of all patients had more than one inter-
vention during the index hospital stay. Thirdly, no infor-
mation regarding admission mode is collected in the EQS,
which was true across specialties. It is possible that there
is a selection bias since a number of urgent procedures for
CLTI might be conducted before a MTD could be made.
Lastly, due to the lack of commonly accepted definitions
for MTD practice, we limited the MTD-covariate to pro-
cedures settled by a case discussion and reconciliation be-
tween at least one vascular surgeon, one radiologist, and
one internist, bearing in mind that guidelines do not pro-
vide a protocol or model for this practice nor furnish any
standard setting for Vascular Teams. This direct query
was consistently available over the entire study period
(2004 t0 2014). Nevertheless, MTD practice might slight-
ly differ between the hospitals. However, the findings of
the present study could aid in encouraging the implemen-
tation of MTD to improve patient selection and increase
rates of technical success.

Conclusions

Rates of MTD prior to PVIin PAD are low and are decreas-
ing over time in this large population-based study although
being broadly recommended by practical guidelines. MTD

Vasa (2019),48 (3), 262-269

utilization differs significantly between medical specialties
performing PVI and appears to be associated with techni-
cal success. Future studies should examine the impact of
MTD on long-term outcomes.
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