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Background: Vascular diseases are increasing in Ireland as well as worldwide
alongside an ageing society, posing a growing demand for trained and qualified
healthcare professionals. In this study, we have analysed current practices of
vascular interventions by using the data from the vascular tertiary centre to
predict the future size and capacity of the vascular surgery workforce through
artificial intelligence (Al)-powered predictive models.

Methods: We employed supervised machine learning (ML) regression model to
predict trends in the landscape of complex vascular and endovascular surgery
over the next 22 years, utilising data from a high-volume public and private
tertiary referral vascular centre spanning two decades (2002 to 2023) in the West
of Ireland.

Results: We conducted 1,653 aortic interventions, 1,185 carotid interventions, and
3,069 peripheral vascular interventions, with conversion rates from referral to
surgery of 5%, 7.4%, and 9.8%, respectively. The private sector experienced a
dramatic 73-fold increase in abdominal aortic aneurysm interventions,
contrasted with a modest 1.25-fold increase in the public sector. Our model
predicts a shortage of vascular surgeons, with the workforce potentially meeting
demand by 2050. By 2030, each surgeon would need to increase yearly wRVU
production by 22%—-31% and by 2040 by 87%—11% to accommodate the workload.
Conclusions: Our model predicts a shortage of the vascular surgery workforce
over the next two decades. We can speculate that addressing future needs in
vascular surgery requires either training more specialists or increasing the
efficiency and wRUV through strategic planning and integration of Al/ML
systems to ensure adequate compensation and the sustainability of the
workforce. By focusing on these areas, we can navigate the evolving
landscape of vascular surgery and continue providing high-quality patient care.
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vascular surgery, predictive models, machine learning, public-private hospitals, trend
analysis

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/fsurg.2025.1733205&domain=pdf&date_stamp=2020-03-12
mailto:profsherifsultan@icloud.com
https://doi.org/10.3389/fsurg.2025.1733205
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fsurg.2025.1733205/full
https://www.frontiersin.org/articles/10.3389/fsurg.2025.1733205/full
https://www.frontiersin.org/articles/10.3389/fsurg.2025.1733205/full
https://www.frontiersin.org/articles/10.3389/fsurg.2025.1733205/full
https://www.frontiersin.org/articles/10.3389/fsurg.2025.1733205/full
https://www.frontiersin.org/journals/Surgery
https://doi.org/10.3389/fsurg.2025.1733205

Sultan et al.

Introduction

Over the past three decades, vascular surgery has undergone a
remarkable transformation, marked by significant shifts in patient
presentation, management strategies, and healthcare disparities.
Advancements in medical technology and changes in healthcare
delivery systems have influenced the understanding and treatment
of vascular diseases (1-3). A notable disparity in the types of
vascular interventions between patients with private insurance and
those from deprived social backgrounds underscores the need for
equitable access to comprehensive vascular care (4, 5). Additionally,
the private sector has substantially increased the number of
vascular interventions, raising questions about healthcare equity
and resource allocation (5).

Early intervention in vascular diseases significantly impacts
patient outcomes and healthcare costs. However, the coronavirus
disease 2019 (COVID-19) pandemic has introduced unprecedented
challenges, highlighting the need for a sustainable vascular surgery
workforce (6-8). It is important to study the trends in surgical
practice and workforce adequacy for workforce planning. ML
models, compared to the conventional regression, can capture
complex data interactions and non-linear patterns often seen in
real-world clinical data (9, 10). Furthermore, they also improve
predictive accuracy and helps in automatic feature learning,
especially in complex data sets. Therefore, we have analysed current
practices of vascular interventions to predict the future size and
capacity of the vascular surgery workforce through artificial
intelligence (AI) - powered predictive models, highlighting
concerns about its current and future adequacy.

Methods

We created a comprehensive database of patients who have
undergone various vascular surgical procedures over 22 years

10.3389/fsurg.2025.1733205

(2002-2023) at our tertiary referral centre —public hospital
(PUB) and private practice (PRV) in the West of Ireland.
Ethical approval for aortic, carotid, and peripheral vascular
disease across the two institutes, both high-volume public and
private tertiary-level vascular referral centres, was obtained from
the institutional clinical research ethics committee (approval
IDs: C.A.2635, C.A.2636, C.A.2637, and CA190520). All
procedures were conducted in accordance with relevant
guidelines and regulations.

Demographic and perioperative data were evaluated, and
patients were categorized by surgical procedure and the relevant
cause. Updated population estimates were obtained from the
Irish Census Bureau. A subset of regression-based supervised
machine learning (ML) applications was used to forecast
workforce requirements, and model accuracy was assessed using
R-squared values. Forecasting used the nearest buckets to
improve accuracy, noting that predictions for 2023 are more
accurate than those for 2050 (Figure 1).

Data processing and preparation

Data were obtained from a secure clinical database containing
vascular surgery records from public and private tertiary referral
centres in Galway, Ireland. The dataset included procedures
classified into aortic, carotid, and peripheral vascular disease
categories. Data collection began in 2002 and followed a
structured, periodically audited process. The two contributing
centres conducted formal reviews of the database approximately
every four years to ensure accuracy, completeness, and
internal consistency.

No statistical outliers were identified during the preliminary
inspection, as procedure counts and patient-level variables had
already been validated as part of the database’s maintenance

procedures. All data were re-examined, cleaned, and pre-processed
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FIGURE 1

Modelling the predicted workforce of vascular surgery in Ireland by the year 2050

Frontiers in Surgery

02

frontiersin.org


https://doi.org/10.3389/fsurg.2025.1733205

Sultan et al.

prior to modelling. Data cleaning steps included verifying variable
coding, confirming temporal consistency across years, and
checking for missing or duplicate entries. Variables were
standardised where necessary, and categorical variables were
encoded appropriately. Because the dataset represented a complete
census of available records for the study period, no imputation
procedures were required. Finally, this prepared dataset was
used directly for the regression-based supervised ML predictive
modelling performed in the study

Predictive modelling methods of vascular
interventions over time

We used ML-based regression analysis as a statistical method
to relate the number of surgeries to one or more independent
variables. Several modelling methods were employed, including
linear Regression, Polynomial Regression, Power Regression, and
Exponential Modelling.

Linear regression method

This method assumes a straight-line relationship between the
dependent variable (e.g., number of interventions) and the
independent variable (e.g., time). It’s used when the data points
exhibit a linear trend. For example, if the number of
interventions increases constantly over time, linear regression

provides a simple yet effective predictive model.

Polynomial regression

In polynomial regression, the relationship between the
independent and dependent variables is modelled as an n™-
degree polynomial. This method is suitable for data that shows a
curvilinear trend, meaning the rate of increase or decrease
changes over time. For instance, if the number of interventions
grows at an accelerating or decelerating rate, polynomial

regression captures this non-linear pattern.

Power regression

Power regression models describe relationships where the
dependent variable changes as a power of the independent
variable. This non-linear approach is used when the data
suggests that interventions grow or shrink proportionally to the
variable raised to a power. It’s useful when the data follows a
multiplicative rather than an additive pattern.

Exponential modelling

This type of modelling is ideal for datasets where values
change exponentially, either increasing or decreasing at an
accelerating rate. Exponential models are appropriate when the
rate of change is proportional to the current value, indicating a
constant relative rate of change. This is useful for predicting
trends in which growth or decay speeds up over time, such as
rapidly increasing intervention rates.

These models are essential tools for predictive analytics,
enabling businesses, analysts, and healthcare professionals to
forecast future trends, demand, and behaviour by leveraging
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historical data. Understanding and applying these techniques
can lead to more accurate predictions and better decision-making.

Use of observed data for predictive
modelling

We used observed data from two deliberate practice volume
vascular centres in the West of Ireland, both of which use the
same triage, management, and technology trends. Examining
trends and shifts in surgical volumes will provide a foundation
for predictive modelling and future planning.

Work force prediction

Our model uses the most recent Irish Census Bureau population
projections, published in 2024, to estimate the number of vascular
surgeons required to provide health care to the Irish population
(11). Irish Medical Council Registered Specialists data for 2023
were used to identify the number of practising vascular surgeons in
2023. We used the data previously described by Go et al. (12), a
ratio of 1.4 vascular surgeons per 100,000 population. This data
was derived by Richard Cooper and used by Merritt Hawkins in “A
market analysis of vascular surgery supply, demand, compensation
and recruiting trends: prepared for the Society for Vascular
Surgery, November 13, 20177 to estimate vascular surgery
workload (12). Although not assumed to be directly transferable to
the Irish system, we have used this United States - based
benchmark as a pragmatic external reference in the absence of
Ireland-specific vascular surgery workforce ratios. In addition, the
median productivity of vascular surgeons, estimated at 8,481 work
relative value units (WRVU)/year, was derived from the 2017
wRVU data from the “Medical Group Management Association
Physician Compensation and Production” reports.

Results

1,185 carotid
interventions, and 3,069 peripheral vascular interventions, with

We conducted 1,653 aortic interventions,

conversion rates from referral to surgery of 5%, 7.4%, and 9.8%,
respectively. The private sector experienced a dramatic 73-fold
increase in abdominal aortic aneurysm interventions, contrasted
with a modest 1.25-fold increase in the public sector. Similarly,
carotid surgeries surged 11.8-fold in the private sector, while the
public sector saw a 0.69-fold decrease. Peripheral interventions
showed a 3.36-fold increase in the private sector compared to a
0.87-fold decrease in the public sector. The trend towards
endovascular or hybrid procedures has continued, with carotid
endarterectomy remaining the gold standard surgical intervention.

We estimated the median productivity of vascular surgeons at
8,481 wRVUs per year and calculated excess or deficit in wRVU
capacity. Our model predicts a shortage of vascular surgeons
through 2040, with the workforce potentially meeting demand by
2050. By 2030, each surgeon would need to increase yearly wRVU
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production by 22%-31% and by 2040 by 8%-11% to accommodate
the workload. The projected congruence between workforce and
demand in 2050 may be related to increases in the number of
trainees from integrated residencies and decreases in population
estimates. Disparities in vascular interventions were noted between
patients with private insurance and those from deprived
backgrounds, with the latter more likely to present with advanced
peripheral vascular disease and higher rates of amputations. Ireland
has one of the highest rural populations in Europe, and nearly 2/
3rd of the population reside in the rural areas in the West of
Ireland (13). These rural populations have poor health literacy, low
private health expenditure, and overall limited access to healthcare,
including both public and private healthcare institutions (14, 15).

Aortic surgeries absolute numbers
(2002-2023)

Data on aortic surgeries were segmented into four five-year eras,
comparing public and private sectors (Figure 2). The number of
surgeries has evolved in both public and private hospitals.

Carotid surgeries absolute numbers
(2002-2023)

Data on aortic surgeries were segmented into four five-year
eras, comparing the public and private sectors (Figure 3). This

10.3389/fsurg.2025.1733205

visualisation highlights the trends in surgical volumes over time
in both public and private hospitals.

Peripheral surgeries absolute numbers
(2002-2023)

Data on Carotid surgeries were segmented into four five-year
eras, comparing the public and private sectors (Figure 4). This
visualization highlights the trends in surgical volumes over time
in both public and private hospitals.

Predicted aortic surgeries trends
(2002-2023)

Trends in aortic surgeries across different locations, as
estimated using polynomial regression —a subset of supervised
machine learning —are displayed in Figure 5.

Predicted carotid surgeries trends
(2002-2023)

Trends in carotid surgeries across different locations, as
estimated using polynomial regression —a subset of supervised
machine learning —are displayed in Figure 6.
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Carotid surgeries segmented by era and sector between public (PUB) and private (PRV) hospitals

Number of peripheral surgeries

FIGURE 4
Peripheral surgeries segmented by era and sector between public (PUB) and private (PRV) hospitals.
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FIGURE 5
Aortic surgeries with trend models. A power model was chosen for public hospitals in this aortic dataset due to its highest R-squared value (0.17),
indicating a modest fit. A polynomial model was selected for private hospitals, with an R-squared value of 0.99, reflecting a near-perfect fit. This
discrepancy highlights the difference in predictability: public hospitals, with more variability and less managed services, have a lower prediction
accuracy (17%), while private hospitals, with more consistent and managed services, achieve a prediction accuracy of 99%. Projections for the
subsequent three periods show a significant divergence: by 2028, an estimated 314 surgeries in public hospitals and 431 in private hospitals; by
2038, these numbers are forecasted to reach 350 in public and 850 in private hospitals.

Predicted peripheral surgeries trends
(2002-2023)

Trends in peripheral surgeries across different locations, as
estimated using polynomial regression —a subset of supervised
machine learning —are displayed in Figure 7.

Figure seven illustrates the trends in peripheral surgeries at
different locations using exponential modelling, a technique within
supervised ML. For the peripheral dataset, the Exponential Model
was chosen for public and private hospitals due to its highest
R-squared values: 0.52 for public hospitals and 0.18 for private
hospitals. The lower R-squared value for private hospitals indicates
a less accurate model, likely due to more dynamic, variable trends.
Forecasts for 2028 estimate 189 surgeries in PUB and 357 in PRV.
This suggests a notable difference in the growth rates and
predictability between the two sectors.

Forecasts of aortic surgeries (2028-2053)
(Figure 8)

Figure eight displays trend modelling techniques to forecast
aortic surgeries by year. This chart shows that public hospitals
operate under a capped model, indicating limited capacity for
growth in surgical volumes. In contrast, private hospitals follow
an uncapped model, showing a strong positive trend. This

Frontiers in Surgery

suggests that, assuming current conditions remain constant,
private hospitals will continue to meet increasing demand
without constraints.

Forecasts of carotid surgeries (2028-2038)
(Figure 9)

Figure nine employs trend modelling techniques to forecast
the number of carotid surgeries by year. This chart shows that
public hospitals operate under a cap, suggesting limited capacity
for growth in surgical volumes. In contrast, private hospitals
follow an uncapped model, indicating a strong positive trend
and the ability to meet increasing demand without restrictions.

Forecasts of peripheral surgeries
(2028-2053) (Figure 10)

Figure ten uses trend modelling techniques to forecast
peripheral surgeries by year. This chart shows that public
hospitals operate under a capped model, suggesting limited
capacity for growth in surgical volumes. In contrast, private
hospitals follow an uncapped model, indicating a strong
positive trend and the ability to meet increasing demand
without restrictions.
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FIGURE 6
Carotid surgeries with trend models. Figure shows the trends in carotid surgeries at different locations using exponential modelling, a technique
within supervised machine learning. For the carotid dataset, the Exponential Model was selected for both public and private hospitals due to its
highest R-squared values, which are 0.51 for public hospitals and 0.86 for private hospitals. This indicates a moderate fit for public hospitals,
reflecting some instability in trends, and a strong fit for private hospitals, indicating more apparent and reliable trends. Projections for 2028
estimate 90 surgeries in public hospitals and 641 in private hospitals, representing a 0.48-fold decrease in public compared to a 24-fold increase
in private sectors. This stark contrast underscores the differing capacities and efficiencies between the two sectors.

Forecasts of size and capacity of vascular
surgeons (2028-2053)

Currently, we have fewer than 50% of the required vascular
surgeons working in Ireland. By 2030, the shortage of vascular
surgeons in Ireland is projected to increase the clinical workload
by 39%, requiring an additional 647,938 wRVUs, with a 28%
workforce shortage. By 2050, shortages are expected to increase
the clinical workload by 7%, necessitating an additional 727,585
wRVUs. Our model predicts a decline in surgeon shortages by
17% through 2040, with the workforce size meeting near
demand by 2050, resulting in a 7% shortage (Table 1).

Discussion

In our use case, we analysed observed absolute numbers of
vascular interventions in two large tertiary referral centres in the
West of Ireland. We used data from 2002 to 2023 to examine
trends and forecast future needs of healthcare personnel.
We focused on the number of vascular surgeons’ wRVUs until
2053. Our findings highlight the relative shortage of vascular
surgeons and the need for better planning over the coming
decades, including training for the future healthcare workforce
(16). Our data show a declining shortage by 2040, similar to
previous observations from Canada and the US (12). This is also
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supported by a recent study by Silvestre et al. (17) in US, which
showed that vascular surgery workforce is projected to decrease
significantly by 2037, especially in non-metropolitan areas.
Although, we could not find Irish studies that forecasted vascular
surgery workforce adequacy, previous studies in UK has forecasted
a significant shortage of vascular surgeons in UK (18, 19).
However, there is scarcity of Al-based predictive workforce
modelling. We believe through Al-based models, we can better
predict workforce shortages and plan strategies to recruit and
retain workforce (20). The observed trends and predictions
highlight significant challenges and opportunities within the
vascular surgery field in the West of Ireland. Our predictive
modelling can be easily generalized to the rest of Ireland and
worldwide, where the health care system is a hybrid of private and
public services. Our results emphasize the striking differences in
trends and predicted procedures between the public and private
sectors, showing massive, linearly increasing differences in the
number of forecasted vascular interventions by 2053 in private
practice, vs. the fixed or declining number of interventions in
public hospitals. This is more pronounced for peripheral vascular
(38-fold), Carotid (21-fold), and
aortic interventions (4.4-fold) in private vs. public settings. These

interventions interventions

differences are multifactorial but reflect Ireland’s complex
healthcare system and infrastructure, resulting in non-equitable
healthcare provision to all citizens. Addressing healthcare
disparities, promoting equitable access to advanced interventions,
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FIGURE 7

Peripheral surgeries with trend models. Figure illustrates the trends in peripheral surgeries at different locations using exponential modelling, a
technique within supervised machine learning. For the peripheral dataset, the Exponential Model was chosen for public and private hospitals due
to its highest R-squared values, which are 0.52 for public hospitals and 0.18 for private hospitals. The lower R-squared value for private hospitals
indicates a less accurate model due to more dynamic and variable trends. Forecasts for 2028 estimate 189 surgeries in PUB and 357 in PRV. This
suggests a notable difference in the growth rates and predictability between the two sectors.
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FIGURE 8

Forecasts of aortic surgeries - public (PUB) and private (PRV) hospitals. Figure displays trend modelling techniques to forecast aortic surgeries by year.
This chart highlights that public hospitals follow a capped model, indicating a limited capacity for growth in surgical numbers. In contrast, private
hospitals follow an uncapped model, showing a strong positive trend. This suggests that assuming current conditions remain constant, private
hospitals will continue to meet increasing demand without constraints.
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and sustaining a robust workforce should be the leading focus of
policymakers and are paramount for the future of sustainable and
equitable healthcare in Ireland. Our findings emphasize the clinical
utility of leveraging AI tools and supervised ML for accurate
forecasting and strategic planning. Our in-depth analyses could
help navigate the complexities of workforce demands more
effectively, ensuring optimal patient outcomes in the years ahead.

Aortic surgery forecasting

We used a power model for PUB and a polynomial model for
the PRV for aortic surgeries. The polynomial model at the PRV
yielded an R-squared of 0.99, indicating a robust fit. In contrast,
the power model for PUB had an R-squared of 0.17. The
polynomial trend projects a significant increase in surgeries at
the PRV, while the trend at PUB is relatively flat.

Peripheral surgery forecasting

Peripheral surgeries at both locations were modelled using an
exponential fit. The R-squared value for PUB was 0.53; for the

Frontiers in Surgery

PRV, it was lower but acceptable given the limited data. The
trend at PUB shows a decline since 2007, whereas the PRV
indicates a slow positive increase with a recent inflexion point,
suggesting a shift in the trend.

Carotid surgery forecasting

Carotid surgeries were also modelled using exponential trends. The
private hospitals showed a strong positive trend (R-squared = 0.86),
while the public hospitals displayed a flatter, decreasing trend (R-
squared = 0.50). By 2028, private hospitals are expected to perform
significantly more carotid surgeries than public hospitals.

The study predicts a shortage of vascular surgeons in the
coming decades, with potential workforce size and demand
alignment by 2050. Until then, vascular surgeons must increase
their productivity to manage the workload. Burnout, changing
practice patterns, geographic maldistribution, and expanding
healthcare coverage will impact the future workforce’s ability to
meet population needs. Addressing future demands and capacity
challenges through public-private partnerships, investing in
vascular training, and improving wRVU compensation is crucial
to ensure an adequate and sustainable vascular surgery workforce.
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FIGURE 10
Forecasts of peripheral surgeries - public (PUB) and private (PRV) hospitals. Figure uses trend modelling techniques to forecast peripheral surgeries by
year. This chart highlights that public hospitals follow a capped model, suggesting limited capacity for growth in surgical numbers. In contrast, private
hospitals follow an uncapped model, indicating a strong positive trend and the ability to meet increasing demand without restrictions.

TABLE 1 Forecasting vascular surgery workforce shortage in Ireland by 2050.

Forecast® 2024 2030 2040 2050 2052
Projected population 5,089,478 5,457,058 5,825,548 6,127,854 6,380,401
Vascular Surgeons (VS) needed 71 76 82 86 89
Work relative value unit (WRVUs) needed - 647,938 691,691 727,585 757,571
VSs forecasted - 55 67 80 92
wRVUs forecasted - 466,098 571,422 676,885 782,210
% Shortage - 28% 17% 7% -3%
The amount each future VS would need to increase production - 39% 21% 7% -3%
VSs forecasted - 106.207 98.707 92.202 86.515

“Given values represent point estimates conditional on current assumptions about surgeon productivity, surgeon-to-population ratios, and census projections; they do not incorporate full
statistical prediction intervals and should be interpreted as indicative ranges rather than exact forecasts.

The rise of endovascular and hybrid interventions reflects the
dynamic evolution toward individualized, multidisciplinary care
models (16). Maintaining the current level of vascular practice
requires a substantial increase in manpower. The growing
demand for specialized interventions, such as aortic, carotid,
and peripheral surgeries, requires recruiting and training more
vascular surgeons with specific areas of expertise. Specialization
allows surgeons to develop more profound proficiency and
improve patient outcomes in their particular field, which is
critical given the increasing complexity of vascular diseases (16).

Moreover, the increasing workloads and the projected need
for higher productivity underline the importance of integrating
Al and ML systems into vascular practice. These technologies
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can streamline administrative tasks, enhance diagnostic accuracy,
and optimize surgical planning, freeing vascular surgeons to
focus on complex interventions. By leveraging AI and ML, we
can reduce strain on surgeons and improve efficiency across the
healthcare system.

The reliance on wRVUs as a measure of productivity is
unsustainable without significant changes in reimbursement
wRVU do
adequately reflect the increasing demands placed on vascular

policies. Current compensation models not
surgeons. To sustain the workforce and ensure high-quality care,
there must be a 65% increase in reimbursement rates. This
adjustment would compensate for the increased workload and

help attract and retain talented surgeons (21).
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Study limitations

We were limited by the data, as we used only two vascular
institutes within a geographical area for the predictive modelling.
Furthermore, we used a subset of ML algorithms to improve model
accuracy and forecast workforce needs, with accuracy assessed
using R-squared values. The inherent limitations of having only
four buckets of data over 22 years impact the accuracy of long-term
predictions. Thus, our models prioritize the nearest buckets for
more reliable forecasts, acknowledging that projections for 2023 are
more accurate than those for 2050. Finally, although the two data
sets from the public and private institutes exhibit different trends,
we applied a single model to identify the model that best predicts
future trends.

We did not perform explicit uncertainty quantification, as we
used a basic supervised ML regression model in our time-series
models, based on four aggregated, stratified time buckets over a
22-year period, across diverse datasets. Because the models are
fitted on only four aggregated time periods, formal prediction
intervals would not adequately capture structural uncertainty and
would give a spurious impression of precision, particularly
for forecasts beyond 2040. Our forecasts should therefore be
interpreted as scenario-based estimates, with greater confidence in
near-term projections and more caution for long-term horizons.
Furthermore, R* values should be interpreted appropriately to
qualify the predictive strength of the model.

Furthermore, the benchmark of 1.4 vascular surgeons per 100,000
population was derived from U.S. workforce modelling, which may
not be directly applicable to Ireland. Differences in population
structure, the public-private mix, the distribution of vascular
services, and the roles of interventional radiology and cardiology
could mean that the optimal surgeon-to-population ratio for Ireland
is higher or lower. Our projections should therefore be viewed as
indicating the direction and scale of expected workforce strain
rather than prescribing precise workforce targets for Ireland.

We used the full available dataset to estimate model
parameters, given the limited number of time points and the
exploratory nature of the analysis. No cross-validation was
performed because there was a risk of “data leakage” in time-
series data. Moreover, cross-validation methods might not
properly handle non-independent grouped data.

Conclusions

Our study shows significant disparities in healthcare access to
vascular surgery between public and private practices. It is
expected that the shortage of vascular surgeons will persist in
both numbers and capacity over the coming decades. This could
be addressed through strategic planning, increased specialization
in vascular surgery and the integration of AI/ML systems into
routine care to ensure adequate compensation and the
sustainability of the workforce. A multicentre nationwide study
is required to analyze trends in vascular surgeries across public
and private institutions and to accurately forecast workforce
requirements for future preparedness.
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