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Panvascular medicine underscores the integration of vascular networks across organs such as the 
heart, brain, kidneys, and limbs into a unified system. In this system, metabolic aberrations, endothelial 
dysfunction, and hemodynamic disturbances in one organ can drive synergistic pathologies elsewhere. 
However, current interventional device development has largely overlooked richly vascularized, high-
perfusion organs like the liver and kidneys. Furthermore, the pervasive challenge of “low suitcordance”—a 
term we introduce to describe suboptimal device performance over its entire life cycle—confronting 
interventional devices for panvascular full-watershed organs remains unresolved. (Here, the term 
“full-watershed” metaphorically denotes organs that, like geographical watersheds, receive marked 
perfusion from the systemic circulation, emphasizing their collective role in panvascular health.) This 
article introduces “suitcordance” (short-term suitability and long-term concordance) as a novel framework 
for evaluating device performance that transcends traditional metrics like biocompatibility. We propose 
that interdisciplinary innovation, fusing materials science, biomechanics, mechanobiology, and artificial 
intelligence can address this gap. The Xinsorb bioresorbable scaffold illustrates a path toward “high 
suitcordance” devices, offering a paradigmatic reference for interventions in cerebral, peripheral, hepatic, 
and renal vasculatures. This approach provides a new paradigm for advancing interventional devices from 
isolated vascular repair to the synergistic management of multivascular bed lesions and the restoration 
of systemic functional equilibria.

“Low Suitcordance” Dilemma: A Systemic 
Barrier in Panvascular Intervention
  In medicine, traditional disciplinary boundaries are blurring. 
In 2022, the European Heart Journal published a special review 
on panvascular medicine, sparking global scholarly interest in 
the systemic management of vascular diseases. The definition 
of panvascular diseases was thereby clarified: systemic vas-
cular disorders characterized by atherosclerosis as a common 
pathological hallmark, predominantly affecting critical organs 
such as the heart, brain, kidneys, and limbs [  1 ]. The theoreti-
cal framework of Panvascular Medicine has since solidified, 
signifying a paradigmatic shift in our understanding of vas-
cular diseases from organ-specific fragmentation to systemic 
integration.

  For the comprehensive treatment of panvascular diseases, 
interventional therapies have emerged as a cornerstone of man-
agement, owing to their minimal invasiveness, rapid recovery, 
and cost-effectiveness [  2 ]. From percutaneous coronary inter-
vention using drug-eluting stents (DES) to stent-assisted coil 
embolization for cerebral aneurysms, innovative interventional 
devices are steadily propelling systemic treatments across coro-
nary, cerebral, and peripheral vasculatures.

  Nevertheless, on the path toward revolutionary advance-
ments for panvascular full-watershed organs (encompassing 
the vasculatures of the heart, brain, limbs, liver, kidneys, lungs, 
and spleen; while these organs exhibit distinct vascular archi-
tectures, their shared dependence on high-volume perfusion 
and susceptibility to systemic hemodynamic perturbations 
justifies their collective consideration under the panvascular 
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umbrella, though future implementations may benefit from 
organ-specific subclassifications), a pressing challenge persists: 
the “low suitcordance” dilemma.   

The Concept of Suitcordance: Beyond 
Biocompatibility
  To address this challenge, we must first establish a more 
comprehensive evaluation framework. While terms like “bio-
compatibility” or “mechanical matching” are useful, they fail 
to capture the full spatiotemporal dynamics of a device’s life 
cycle. Therefore, we propose the concept of suitcordance, 
defined as short-term suitability and long-term concordance, 
to quantify interventional device performance and guide 
future development [  3 ]. In clinical practice, we have prelimi-
narily delineated key evaluation metrics within a conceptual 
formula:
﻿﻿   

  While currently a conceptual guide, this framework is 
designed for future operationalization through machine learn-
ing models. Such models could integrate high-dimensional 
clinical, imaging, and biomechanical data to quantify these 
parameters and derive patient-specific predictions. Here, Γsc 
is a score where a higher value signifies better overall device 
performance. ΨSTS (short-term suitability) assesses immediate 
device–host interactions, including device–biological interface 
compatibility and dynamic mechanical property matching, 
while ΦLTC (long-term concordance) evaluates the synchrony 
of material degradation with benign vascular remodeling and 
the minimization of systemic perturbations.

﻿ΨSTS would be derived from immediate postprocedural 
metrics—such as thrombogenicity potential, device deploy-
ment accuracy, and hemodynamic compatibility—extracted 
from procedural imaging, angiography, and intravascular 
assessments. ΦLTC, conversely, would be quantified from serial 
longitudinal data, including structural changes (e.g., lumen 
patency and tissue coverage), functional recovery (e.g., vaso-
motion), and systemic biological responses (e.g., inflammatory 
or metabolic profiles). This data-driven approach aims to make 
Γsc a patient- and lesion-specific predictor of device success.

  For example, when evaluating the suitcordance (Γsc) of the 
renal artery stent, the following points need to be considered: 
acute thrombogenicity rate; immediate strut apposition rate; 
conveyor system possibility (ΨSTS) and late lumen loss; recov-
ery of endothelial vasomotion; and changes in inflammatory 
markers related to degradation by-products (ΦLTC).

  The organ-disease-specific weighting coefficients, α and β, 
highlight that the relative importance of short-term versus 
long-term performance varies.

  Crucially, the weighting coefficients α and β are not fixed 
but can be empirically derived from real-world clinical data. 
For instance, machine learning models could analyze large-
scale registries to determine that for patients with acute, life-
threatening lesions (e.g., ST-segment elevation myocardial 
infarction), α should be heavily weighted, whereas for stable, 
progressive diseases (e.g., chronic limb-threatening ischemia), 
β would carry greater importance. This data-driven calibration 
ensures that the Γsc score is dynamically tailored to specific 
clinical scenarios, patient risk profiles, and treatment priorities, 
bridging the conceptual framework to practical application. For 
instance, in acute ischemic events like hepatic artery embolism, 

the short-term suitability coefficient, α, is paramount. Conversely, 
in treating chronic, stable lesions, the long-term concordance 
coefficient, β, dominates.

  Achieving high ΨSTS implies that a device, upon implanta-
tion, perfectly matches local vascular anatomy and hemody-
namics. Achieving high ΦLTC means the device guides benign 
remodeling over time, ensuring the long-term restoration of 3 
key ecological equilibria within the panvascular system: cellular 
(e.g., promoting endothelial repair over smooth muscle cell 
proliferation, etc.), mechanical (e.g., restoring natural vasomo-
tion and avoiding stress concentration, etc.), and physicochemical-
immune (e.g., minimizing chronic inflammation from device 
materials or by-products, etc.) [  4 ]. Essentially, suitcordance is 
the device’s manifest performance, governed by its ability to 
restore and maintain homeostasis. Predictive modeling using 
artificial intelligence (AI), particularly through patient-specific 
“digital twins”, will be instrumental in simulating these equilibria 
in silico to optimize device designs preclinically.

  Concurrently, we contend that prior research has dispro-
portionately focused on cardiac, cerebral, and limb vasculatures 
[  5 ], leading to insufficient emphasis on interventional devices 
for other panvascular full-watershed organs (liver, kidneys, 
lungs, and spleen). For diseases affecting these organs, devices 
must be developed under a panvascular medicine lens to facili-
tate multidisciplinary innovation (Fig.  1 ).           

The Liver and Kidneys: Current Limitations and 
Challenges in Interventional Therapy

  Taking the liver and kidneys as examples, their unique vascular 
architectures and hemodynamic profiles play distinct roles in 
maintaining the 3 systemic equilibria mentioned earlier [  6 –  10 ]. 
These organs also share endothelial injury mechanisms (e.g., 
mitochondrial dysfunction driving oxidative stress [  11 ]) with 
the broader systemic vasculature.

  However, current interventional modalities for these organs—
such as transjugular intrahepatic portosystemic shunt (TIPS) for 
portal hypertension or coil embolization for renal arteriovenous 
malformations—face substantial challenges. They often not only 
struggle to achieve short-term procedural success (ΨSTS) but 
also fail to secure long-term balance in the human body (ΦLTC), 
thereby compromising systemic vascular function.

  Consider vascular stenting for hepatic artery stenosis. The 
hepatic artery’s small diameter and tortuous path mean that while 
DES outperform bare-metal stents, the risks of restenosis and 
thrombosis remain high [  12 ]. In parallel, renal artery stenosis acti-
vates the renin–angiotensin–aldosterone system (RAAS), causing 
refractory hypertension. Yet, DES revascularization in renal arter-
ies also shows elevated restenosis rates, particularly in smaller ves-
sels, which can reactivate RAAS and impair systemic function [  13 ].

  Although the challenges are distinct, the underlying device 
deficiencies are common: unresolved modulation of endothelial 
repair and poor mechanical matching with dynamic anatomies. 
This is a multifactorial design challenge where AI-powered 
generative algorithms can excel. Instead of relying on iterative 
engineering, these tools can explore vast parameter spaces to 
optimize device geometries for organ-specific biomechanics. 
For example, one could create a patient-specific “digital twin” 
of a renal artery from computed tomography angiography data, 
then virtually test hundreds of AI-generated stent designs 
under simulated cardiac cycles. This in silico trial could not 

(1)Γsc = α ⋅ΨSTS + β ⋅ΦLTC
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only predict immediate mechanical stress (ΨSTS) but also 
forecast long-term flow disturbance and its impact on endo-
thelial health (ΦLTC) before a physical device is ever made. 
Extant metallic stents, due to their rigidity, predispose to both 
short-term stress concentration and long-term restenosis—a 
clear failure to achieve high suitcordance.

  Analogously, long-dwelling inferior vena cava filters risk 
fracture and thrombosis; aspiration catheters for pulmonary 
embolism can cause vascular injury [  14 –  16 ]. These examples 
all showcase a disruption of one or more of the vascular eco-
logical equilibria. AI-driven risk models could prospectively 
identify patients at high risk for these complications, enabling 
more personalized device selection. The “low suitcordance 
dilemma” is thus a ubiquitous challenge for most deployed 
panvascular interventional devices.

  Clinically, our imperative must extend beyond organ-level 
repair to encompass systemic health. We must broaden the 
panvascular framework to include the liver, kidneys, lungs, and 
spleen, and prioritize high-suitcordance enhancements in their 
corresponding interventional devices.   

Xinsorb and Polymer-TAVR: Clinical Blueprints 
for High-Suitcordance Device Design
  In practice, our team’s development of the Xinsorb bioresorbable 
scaffold provides a compelling paradigm for creating high-suit-
cordance devices. It is important to acknowledge that the field 
of bioresorbable vascular scaffolds (BVS) has faced challenges: 
first-generation devices like Absorb BVS showed higher rates of 
late scaffold thrombosis, temporarily dampening enthusiasm 
[  17 ]. However, through meticulous optimization, Xinsorb rep-
resents a new generation that addresses these shortcomings. It 
was engineered using finite element analysis and machine learn-
ing models to simulate stress distribution across the scaffold 
structure during all procedural stages—from crimping into 
the delivery catheter to expansion within the vessel—and to 
assess its fatigue resistance under postimplant pulsatile loading. 
This computational optimization of its mechanical architec-
ture ensures robust short-term suitability (ΨSTS) by supporting 
the vessel. At the same time, it employs a fully degradable poly-
lactic acid matrix, whose progressive degradation averts the 

Fig. 1. The “low suitcordance” dilemma in panvascular full-watershed organs. While innovation has centered on cardiac, cerebral, and peripheral vasculatures, organs like the 
liver and kidney represent a critical frontier for developing “high suitcordance” devices that achieve both short-term suitability and long-term concordance.
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long-term risks of a permanent metallic “cage”, facilitating 
physiological restoration and ensuring high long-term concor-
dance (ΦLTC). Five-year clinical follow-up data validate its 
safety and efficacy, demonstrating near-complete strut absorp-
tion and sustained luminal patency, thereby embodying the 
attributes of high suitcordance [  18 ].

  Concurrently, the world’s first polymer-valve TAVR proce-
dure, led by Academician Ge Junbo’s team, exemplifies another 
high-suitcordance innovation. Compared to traditional animal 
pericardial leaflets prone to calcification, by precisely tailoring 
the polymer’s mechanical properties and biocompatibility, the 
device not only achieves immediate hemodynamic improve-
ment postimplantation (ΨSTS) but also ensures long-term 
biological integration with host tissue (ΦLTC). This extends its 
designed durability by 2- to 3-fold over traditional products, 
thereby remarkably reducing the patient’s risk of reoperation. 
This achievement powerfully demonstrates the practical value 
of the high-suitcordance framework and the 3 ecological equi-
libria theory in the interventional treatment of complex struc-
tural heart disease [  19 ].

  These advancements adhere to high-suitcordance principles. 
They provide a translatable framework for other organs. For 
instance, renal artery stents must balance radial strength with 
compliance. The adoption of fully bioresorbable materials is an 
emerging consensus. Drawing from the Xinsorb and polymer-
valve TAVR paradigms, the path forward involves tailoring 
polymer coatings and drug loads to achieve controllable deg-
radation and release kinetics, thereby realizing the goal of “high 
suitcordance”.   

Toward a New Era of Systemic Intervention:  
The Path to High Suitcordance via 
Interdisciplinary Integration
  The future of panvascular medicine will pivot on high-suitcordance 
devices, driven by an interdisciplinary fusion of materials sci-
ence, biomechanics, and AI. Specifically, AI will accelerate 
the discovery of novel biomaterials through virtual screening, 
enable generative design of patient-specific devices, and cre-
ate “digital twin” simulations to predict suitcordance before 
implantation [  20 ].

  Imagine a scenario in which a coronary heart disease patient 
requires a personalized stent: AI first performs virtual screening 
based on the patient’s biomarker data, such as genome and pro-
teome, to identify novel polymer materials with optimal bio-
compatibility and predictable degradation rates. Subsequently, 
leveraging generative design and utilizing precise 3-dimensional 
vascular geometry, plaque distribution, and mechanical proper-
ties obtained from coronary computed tomography angiography 
(CTA), it automatically creates a perfectly fitting stent mesh 
structure. In this process, digital twin technology serves as the 
core “proactive testing ground”—it integrates the patient’s CTA 
images and real-time hemodynamic data to construct a high-
fidelity virtual replica of the vascular system. Within this digital 
twin, using physics engines and computational fluid dynamics 
to simulate the mechanical expansion of the stent implantation 
and blood flow dynamics, machine learning algorithms can 
predict device–tissue interactions, assess postoperative throm-
bosis risks, and evaluate long-term repair outcomes in advance. 
This allows for precise preoperative prediction and optimiza-
tion of the solution’s suitability, mitigating potential risks in 
the virtual realm, and ultimately achieving a high degree of 

suitcordance between the interventional device and the indi-
vidual patient across biological, geometrical, and functional 
dimensions. This will transition interventional therapy from 
isolated repair to synergistic management, rebalancing the pos-
tintervention vascular ecology [ 3 ].

  As medicine shifts from treating isolated diseases to manag-
ing systemic health over a lifetime, we must transcend single 
organ dilemmas. Guided by AI-integrated platforms, we must 
expand the panvascular concept to include all full-watershed 
organs and relentlessly pursue higher suitcordance in device 
design. Only then can we safeguard both short-term suitability 
and long-term concordance, comprehensively restoring the 
body’s mechanical, cellular, and physicochemical equilibria and 
forging new paths in humanity’s confrontation with panvascu-
lar diseases.   
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