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Abstract
Background
Pediatric vascular trauma, although rare, poses significant clinical challenges due to the potential for long-
term morbidity, including limb compromise and growth abnormalities. This study addresses the gap in
standardized treatment protocols by evaluating the efficacy of heparin-based conservative treatments
compared to surgical interventions in children under 13 years of age.

Methods
A retrospective observational study was conducted at a referral center, reviewing institutional records from
January 2010 to December 2020. The study included 27 pediatric patients aged up to 13 years who sustained
arterial trauma involving the brachial and femoral arteries. Injuries were categorized as penetrating, blunt,
or iatrogenic. Patients were divided into two age groups: those below six years and those six years and
above. Treatment modalities were categorized into open surgical repair and medical management with
unfractionated heparin. The diagnosis was confirmed through physical examination, Doppler ultrasound,
and angiography.

Results
Out of 27 patients, 17 underwent surgical intervention, while 10 received medical management with
heparin. An overall limb salvage rate of 87% was achieved. One case of limb loss occurred in a patient under
six years who underwent surgical intervention. No significant limb-length discrepancies were observed.
Surgical approaches, particularly interposition vein grafting, effectively restored palpable distal pulses. The
results highlight the importance of an age-specific approach, demonstrating the effectiveness of both
surgical and conservative treatments.

Conclusion
The study underscores the necessity for age-specific treatment protocols in pediatric vascular trauma.
Individualized care resulted in high rates of limb salvage and favorable outcomes. These findings contribute
to enhancing the understanding and management of pediatric vascular trauma, promoting the development
of nuanced, age-tailored treatment protocols in clinical practice.

Categories: Pediatric Surgery, Cardiac/Thoracic/Vascular Surgery
Keywords: age-specific protocols, conservative treatment, heparin, limb salvage, pediatric vascular trauma, surgical
intervention

Introduction
Pediatric vascular trauma, although uncommon, presents significant clinical challenges due to its potential
for long-term morbidity, including limb compromise, growth abnormalities, and even amputation. The
incidence of pediatric vascular injuries ranges from 0.6% to 1.4%, making them rare but clinically significant
when they occur [1-3]. Upper extremity injuries, primarily resulting from penetrating trauma, account for
approximately 37.9% of cases [3]. Lower extremity injuries, though less frequent at 20%, pose unique
challenges due to the involvement of larger vessels and a greater likelihood of limb-threatening ischemia.
Blunt trauma accounts for 29% of upper extremity injuries and 18% of lower extremity injuries, with the
brachial and superficial femoral arteries (SFA) most commonly affected [3]. Involvement of these major
vessels can lead to significant morbidity if not promptly addressed.

Management of these injuries in pediatric patients requires careful consideration of multiple factors. The
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smaller caliber of vessels in children, along with their unique physiological responses, can complicate
surgical repair. This complexity is compounded by diagnostic and therapeutic uncertainties surrounding the
use of anticoagulants and vascular reconstruction techniques in young patients. Studies have demonstrated
the utility of unfractionated heparin in maintaining vascular patency and preventing thrombosis in pediatric
patients [4-6], although the risk of complications, such as limb asymmetry following conservative treatment,
remains a concern [5,7].

Current literature emphasizes the importance of early intervention to achieve high limb salvage rates, which
can exceed 85% when managed appropriately [1,2]. However, the decision between conservative
management using heparin and surgical intervention remains a point of debate. Surgical options, such as
interposition vein grafting and end-to-end anastomosis, have shown promise in restoring blood flow and
preventing limb loss, as evidenced by several studies [6,8]. Despite these advancements, the absence of
standardized treatment protocols for pediatric patients, especially those under six years of age, leaves
clinicians uncertain regarding the optimal course of treatment [3,9,10].

Furthermore, anatomical and physiological differences in younger children necessitate an age-specific
approach to treatment [11,12]. In neonates and infants, smaller vessel size, greater risk of vascular spasm,
and reduced collateral circulation can complicate both conservative and surgical interventions. These
challenges are compounded by the potential for long-term complications such as limb-length discrepancies
and delayed growth [13,14].

Iatrogenic injuries, which account for a notable proportion of pediatric vascular trauma cases, pose
additional challenges. Studies highlight the frequency of these injuries, particularly following
catheterizations or other invasive procedures, stressing the importance of careful technique and vigilant
postoperative monitoring to prevent long-term sequelae [15,16]. These findings are corroborated by research
advocating for a structured, algorithmic approach to managing vascular complications in pediatric patients,
especially those resulting from iatrogenic causes [17].

Objectives
In light of the gaps in the literature, particularly regarding age-specific treatment protocols, our study aims
to compare the efficacy of conservative heparin-based management with surgical intervention in pediatric
patients under the age of 13 who have sustained vascular injuries to the upper or lower extremities. We
specifically aim to evaluate the outcomes in two distinct age groups, children under six years of age and
those aged six years and above, to determine whether age-specific treatment strategies are warranted. The
primary outcome of this study is the limb salvage rate, defined as the successful preservation of the injured
limb without the need for amputation. Secondary outcomes include the incidence of limb-length
discrepancies (limb asymmetry), necessity for amputation, restoration of palpable distal pulses post-
procedure, and any treatment-related complications. By assessing both early and long-term outcomes across
different age groups, we hope to contribute to the development of standardized, age-specific treatment
protocols that account for the unique physiological characteristics of pediatric patients.

Materials And Methods
A retrospective observational study was conducted over a ten-year period from January 2010 to December
2020 at Korgialeneio-Benakeio Hellenic Red Cross Hospital, a tertiary care center in Athens, Greece.
Institutional hospital records were reviewed to identify pediatric patients up to 13 years of age who
sustained arterial trauma to the upper or lower extremities. The study included patients with injuries
classified as penetrating, blunt, or iatrogenic, provided that complete medical records and follow-up data
were available. Patients with pre-existing vascular conditions or incomplete medical records were excluded
from the study.

Ethical considerations
The study was conducted in accordance with the principles outlined in the Declaration of Helsinki. Ethical
approval was obtained from the Institutional Review Board (IRB) of Korgialeneio-Benakeio Hellenic Red
Cross Hospital. Due to the retrospective nature of the study and the use of anonymized patient data, the
requirement for informed consent was waived by the IRB.

Two age groups were defined based on developmental considerations and clinical relevance: Group A
consisted of children below six years of age, and Group B included children aged six years and above. This
age cutoff was chosen to reflect significant anatomical and physiological differences that influence
treatment decisions and outcomes in pediatric vascular trauma. By categorizing patients into these two
groups, we aimed to compare the efficacy of conservative heparin-based management and surgical
interventions within each age group to assess the necessity for age-specific treatment strategies.

Children under six years of age have smaller vessel calibers, increased vessel fragility, and a higher
propensity for vasospasm, which can complicate surgical interventions and increase the risk of thrombosis.
Their hemodynamic parameters and responses to anticoagulation differ significantly from older children,
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affecting the dosing and monitoring of medications like heparin. Additionally, the development of collateral
circulation is less mature in this age group, potentially impacting the success of both conservative and
surgical treatments.

In contrast, children aged six years and above have more developed vascular systems with larger vessel
calibers and more robust collateral circulation. Their physiological responses are closer to those of adults,
allowing for a broader range of therapeutic options and more predictable outcomes. This categorization
allowed for a more precise assessment of age-specific treatment strategies and their effectiveness [11,13].

Diagnosis and treatment decision criteria
The diagnosis was based on clinical assessment, including evaluation of pulses, capillary refill, limb
perfusion, and signs of ischemia, and was confirmed with Doppler ultrasound and angiography when
necessary. Treatment decisions were guided by injury severity, presence of palpable pulses, Doppler
ultrasound findings, and hemodynamic stability.

Medical management
Medical management was indicated for patients with positive distal Doppler signals, palpable pulses, and
stable hemodynamics. These patients received unfractionated heparin, administered as an initial bolus of
100 units per kilogram intravenously, followed by a continuous infusion of 20 to 25 units per kilogram per
hour. Activated partial thromboplastin time (aPTT) was monitored every six hours to adjust dosing and
maintain therapeutic levels.

Surgical intervention
Surgical intervention was indicated for patients with absent pulses, significant arterial damage evident on
imaging or exploration, or life-threatening bleeding. Surgical techniques employed included interposition
vein grafting, end-to-end anastomosis, patch angioplasty, and bypass procedures, tailored to the specific
anatomical and injury characteristics of each case. Perioperative anticoagulation involved an intraoperative
bolus of unfractionated heparin at 50 units per kilogram prior to vascular clamping. Postoperatively, low-
molecular-weight heparin (enoxaparin) was administered at 1milligram per kilogram every 12hours for five
to seven days to prevent thrombosis. All surgical procedures were performed by a board-certified vascular
surgeon with pediatric expertise.

Data collection
Data extracted from medical records included patient demographics (age and sex), injury characteristics
(mechanism: penetrating, blunt, or iatrogenic, and location: brachial artery, superficial femoral artery, or
popliteal artery), treatment modalities (medical management or surgical intervention), and outcomes.
Outcomes assessed were limb salvage (primary outcome), presence of palpable pulses post-procedure, limb-
length discrepancies, the necessity for amputation, and any treatment-related complications (secondary
outcomes). Additionally, outcomes were compared between the two age groups to evaluate the effectiveness
of treatment modalities within each group and to determine if age-specific strategies are beneficial.

Statistical analysis
Statistical analyses were performed using R statistical software version 4.0.3 (R Foundation for Statistical
Computing, Vienna, Austria). Data manipulation and handling were conducted using the tidyverse package
(version 1.3.0). For creating graphs and visualizations, the ggplot2 package (version 3.3.2) was utilized.
The reshape2 package (version 1.4.4) was employed for data reshaping necessary for certain analyses.
Statistical tests, including chi-square tests and Fisher's exact tests, were performed using the stats base R
package.

Categorical variables were compared using the chi-square test when the expected frequencies were
adequate, and Fisher's exact test was applied when the expected frequencies were less than five in any of the
contingency table cells. A p-value of less than 0.05 was considered statistically significant. Graphs and
figures were generated using ggplot2 to visually represent the data and support statistical findings. The
types of graphs created included bar charts, heatmaps, pie charts, stacked bar charts, and box plots to
effectively illustrate the study's results.

Results
Patient demographics and treatment modalities
Our study analyzed 27 pediatric patients, categorized into two age groups. This categorization allowed us to
precisely assess and compare the outcomes of treatments within these age-specific groups: six years and
above (n=17, 63%) and below sixyears (n=10, 37%). The majority of injuries were to the upper limbs, with 15
patients (55.6%) sustaining brachial artery injuries. Lower limb injuries accounted for 12 patients (44.4%),
predominantly involving the superficial femoral artery (SFA) in six patients (22.2%) and the popliteal artery
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in four patients (14.8%). Two patients (7.4%) had injuries to the external iliac artery. Seventeen patients
(63%) underwent surgical intervention, while 10 (37%) received medical management using unfractionated
heparin. Among the surgical interventions, interposition vein grafting was the most common technique,
performed in 11 patients (64.7% of surgical cases). End-to-end anastomosis was conducted in four patients
(23.5%), and bypass procedures and patch angioplasty were performed in two patients (11.8%) (Appendix 1).
The distribution of patients among different treatment modalities and surgical techniques is detailed in
Figure 1.

FIGURE 1: Distribution of patients among different treatment modalities
and surgical techniques.
A: age distribution of patients; B: limb affected by age group; C: types of arterial injuries by age group; D:
mechanism of injury by age group

Patient outcomes and treatment efficacy
The overall limb salvage rate in our cohort was high at 96.3% (26 out of 27 patients). Limb loss occurred in
only one patient (3.7%), a child under sixyears of age who underwent surgical intervention, highlighting the
potential risks associated with surgical treatments in this age group. No limb-length discrepancies were
observed post-treatment, indicating the effectiveness of both surgical and medical management in
preserving limb integrity. Restoration of palpable distal pulses post-procedure was achieved in 23 out of 27
patients (85.2%). In patients below six years, palpable pulses were restored in seven out of 10 patients (70%),
whereas in patients aged six years and above, palpable pulses were restored in 16 out of 17 patients (94.1%).
The difference in palpable pulse rates between the age groups was not statistically significant (p = 0.105),
suggesting a potential trend that may warrant further investigation with a larger sample size. Regarding
limb loss rates, in the group of patients below six years old, limb loss occurred in one out of 10 patients
(10%), while no limb loss was observed in patients aged six years and above (zero out of 17 patients (0%)).
The difference in limb loss rates between the age groups was not statistically significant (p = 0.333).
However, among the surgical patients under six years old, limb loss occurred in one out of two patients
(50%), compared to no limb loss in the surgical patients aged six years and above (zero out of 15 patients
(0%)). This difference approached statistical significance (p = 0.0667), highlighting a potential increased risk
associated with surgical interventions in the younger age group. Detailed outcomes for each age group and
treatment modality are summarized in Figures 2, 3.
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FIGURE 2: Detailed outcome.
 A: types of procedures by age group; B: operation types by age group; C: post-procedure palpable pulse by age
group; D: limb loss by age group

FIGURE 3: Patient outcome.
A: heatmap of limb loss rates; B: palpable pulse and limb loss success rates by procedure type

Surgical techniques and involved arteries
Among the 17 patients who underwent surgical intervention, various techniques were employed based on
the specific needs and anatomical considerations of each case. The most common surgical method was
interposition vein grafting, performed in nine patients, which accounts for 52.9% of the surgical cases. All
these procedures involved the brachial artery, highlighting its prominence in upper limb vascular injuries.
Another frequently utilized technique was end-to-end anastomosis, carried out in four patients (23.5% of
surgical cases), also involving the brachial artery. This method was chosen when the arterial ends could be
approximated without tension, typically in less extensive injuries. In addition to these, popliteal-popliteal
bypass surgeries were performed in two patients (11.8% of surgical cases) who had injuries to the popliteal
artery. This complex procedure was necessary due to the location and severity of the arterial damage.
Femoro-femoral bypass and patch angioplasty were each performed in one patient (5.9%, respectively), both
addressing injuries to the superficial femoral artery (SFA). These less common procedures were selected
based on specific injury patterns and the surgeons' assessment of the most effective method to restore
arterial flow. The arteries involved in these surgical interventions predominantly included the brachial
artery, accounting for 76.5% (13 out of 17) of the surgical cases. This high percentage underscores the
susceptibility of the brachial artery to traumatic injuries in pediatric patients, possibly due to its superficial
location and frequent exposure during activities common in this age group. The popliteal and superficial
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femoral arteries were each involved in 11.8% of the surgical cases (two patients each), reflecting the
occurrence of lower limb arterial injuries that necessitate surgical repair. The outcomes associated with
these surgical techniques were notably positive. Restoration of palpable distal pulses post-procedure was
achieved in 94.1% (16 out of 17) of the surgical patients, indicating a high success rate in re-establishing
adequate blood flow to the affected limbs. Specifically, all patients who underwent interposition vein
grafting and end-to-end anastomosis experienced successful restoration of palpable pulses, demonstrating
the efficacy of these techniques in brachial artery repairs. However, one case resulted in limb loss,
accounting for 5.9% of the surgical patients. This patient was under six years old and had undergone a
popliteal-popliteal bypass due to a severe injury to the popliteal artery. The complexity of the procedure,
combined with the patient's young age and the challenges associated with smaller vessel size and increased
risk of thrombosis, likely contributed to the unfavorable outcome. This incident highlights the increased
risks associated with surgical interventions in younger children, particularly for complex lower limb arterial
injuries. A complete breakdown of surgical techniques and the arteries involved is presented in Figure 2.

Discussion
Our investigation into pediatric arterial trauma management has revealed significant insights, specifically
emphasizing the importance of age-adapted treatment protocols and the balance between surgical and
conservative approaches. With an overall limb salvage rate of 96.3%, our findings align with other notable
studies, such as those by Corneille et al. [1] and Wang et al. [2], which reported high rates of successful limb
salvage when early intervention was utilized. However, our findings further highlight age-specific factors
that play a crucial role in determining treatment outcomes in pediatric patients.

Age remains a pivotal factor in managing pediatric vascular trauma. Our analysis focused heavily on
children below the age of six, a demographic frequently overlooked in trauma research, as noted by
LaQuaglia et al. [13] and Friedman et al. [11]. These younger patients face unique challenges due to smaller
vessel caliber, increased risk of vasospasm, and limited physiological reserve, making conservative
approaches such as heparin-based therapy potentially more appropriate. In our cohort, younger patients had
a higher rate of surgical complications, including one instance of limb loss, reinforcing the notion that non-
surgical management should be strongly considered in select cases.

In contrast, older pediatric patients, particularly those aged six years and above, benefited more from
surgical interventions. Surgical techniques such as interposition vein grafting, which was the most common
in our cohort, were associated with a high rate of palpable pulse restoration and limb salvage. The success of
these procedures is consistent with findings by Alves et al. [6] and Sciarretta et al. [15], who demonstrated
that surgical techniques are more effective in older children with well-established vasculature. Moreover,
the use of perioperative heparin and postoperative low-molecular-weight heparin (LMWH) for
anticoagulation in our study proved essential for preventing thrombosis and ensuring graft patency,
mirroring protocols recommended by Chaikof et al. [5] and Taylor et al. [18].

Timely diagnosis and intervention are critical factors influencing outcomes in pediatric vascular trauma.
Delays can lead to prolonged ischemia, increasing the risk of limb loss and long-term functional impairment.
In our study, prompt assessment using clinical evaluation and imaging modalities such as Doppler
ultrasound and angiography facilitated early treatment decisions. Emphasizing the importance of early
recognition and intervention aligns with the findings of Wang et al. [2], who reported improved outcomes
with expedited care.

Our study found that children under six years responded well to conservative management with
unfractionated heparin. This finding challenges the surgical bias prevalent in pediatric vascular trauma,
particularly in younger children. Heparin-based management helped prevent the need for more invasive
surgery while effectively maintaining limb perfusion in the majority of cases. These results are supported by
the work of Markovic et al. [4], who also documented the effectiveness of conservative treatment in
preventing limb loss in pediatric patients.

However, it is crucial to balance the benefits of heparin-based management with the risks of
anticoagulation, particularly in very young children. As Chaikof et al. [5] and Taylor et al. [18] noted,
complications such as bleeding and limb asymmetry can arise from heparin use, necessitating careful patient
selection and diligent monitoring. In our cohort, no significant bleeding complications were noted, but one
case of limb asymmetry was observed, which underscores the delicate nature of conservative management
in this patient population.

For older children, surgical repair techniques such as interposition vein grafting, patch reconstruction, and
bypasses were effective in restoring limb function and achieving long-term patency. The successful use of
interposition vein grafts, particularly in the upper extremities, was consistent with reports by Alves et al. [6],
who documented excellent functional outcomes following such procedures. Additionally, Dalsing et al. [7]
and Lin et al. [17] demonstrated that older children tend to have fewer complications post-surgery and
better long-term outcomes, with most patients maintaining limb length and function.
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Our study did not observe significant limb-length discrepancies post-surgery, which echoes the findings of
Sciarretta et al. [15] and Wahlgren et al. [16] concerning the success of contemporary surgical techniques in
preserving limb integrity and function. However, as LaQuaglia et al. [13] noted, there remains a risk of long-
term growth-related complications in younger patients, especially when surgery is performed at an early
age. This reinforces the need for long-term follow-up to monitor growth patterns and ensure limb symmetry
in pediatric trauma patients.

The distribution of injury mechanisms in our cohort, which included both blunt trauma and iatrogenic
injuries, reflects the findings of Barmparas et al. [3] and Sciarretta et al. [15], who identified a similar
distribution in pediatric vascular trauma. Blunt trauma, particularly in the lower extremities, often
necessitates more aggressive interventions due to the risk of ischemia and nerve injury, while iatrogenic
injuries are more likely to occur in the upper extremities during medical procedures. In our study, upper
extremity injuries, particularly brachial artery injuries, were more prevalent and were associated with better
outcomes, likely due to the ease of surgical access and availability of suitable autologous grafts, as supported
by the work of Alves et al. [6] and Dalsing et al. [7].

Despite the valuable insights gained from this study, it is not without limitations. The retrospective nature
of our analysis, combined with the relatively small sample size, limits the generalizability of our findings. As
noted in the work of Wang et al. [2] and Lin et al. [17], larger prospective studies are necessary to further
validate the efficacy of age-specific protocols and refine treatment algorithms for pediatric vascular trauma.
Additionally, the lack of neonates in our cohort may have introduced referral bias, as younger patients with
severe trauma may have been referred to specialized pediatric centers. Future research should include a
broader range of ages, including neonates, to fully understand the long-term impact of different treatment
modalities. Moreover, studies focusing on the psychosocial impact and quality of life of pediatric trauma
survivors are needed to complement the existing body of literature.

Conclusions
In conclusion, our study emphasizes the critical role of age-specific strategies in the management of
pediatric vascular trauma. By including age as a significant factor in our objectives and methodology, we
aimed to determine the most effective treatment modalities for different pediatric age groups. Our findings
indicate that while surgical interventions are effective for older children, conservative heparin-based
management shows promise in younger children, particularly those under six years of age. The choice of
treatment must be individualized, taking into account the patient's age, mechanism of injury, and potential
risks associated with each approach. By advocating for multidisciplinary care, integrating technological
advancements, and emphasizing the need for standardized protocols and long-term follow-up, we aim to
contribute to improved patient outcomes and long-term limb function in pediatric vascular trauma patients.
Our findings contribute to a growing body of literature advocating for tailored, age-specific treatment
protocols in pediatric vascular trauma, paving the way for enhanced clinical practice and patient care.

Appendices
Appendix 1 

ID Sex
Age in

years
Limb

Pre-procedure

Doppler signs

Palpable

pulse

Arterial

injury
Procedure Operation type

Post-procedure

Doppler signs

Post-procedure

palpable pulse

Mechanism of

injury

Limp

loss

Limb length

discrepancies

1 M 8 Upper No No
Brachial

artery
Surgical

End-to-end

anastomosis
Yes Yes Iatrogenic No No

2 M 10 Upper No No
Brachial

artery
Surgical

End-to-end

anastomosis
Yes Yes Iatrogenic No No

3 M 7 Upper No No
Brachial

artery
Surgical

End-to-end

anastomosis
Yes Yes Iatrogenic No No

4 M 13 Upper No No
Brachial

artery
Surgical

End-to-end

anastomosis
Yes Yes Iatrogenic No No

5 M 6 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes Iatrogenic No No

6 F 8.5 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes Iatrogenic No No

7 F 2 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes

Traumatic

rupture
No No

8 F 12 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes

Traumatic

rupture
No No
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9 M 7 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes

Traumatic

rupture
No No

10 M 7.5 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes

Traumatic

rupture
No No

11 F 9 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes

Traumatic

rupture
No No

12 M 10.5 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes

Traumatic

rupture
No No

13 F 13 Upper No No
Brachial

artery
Surgical

Interposition vein

graft
Yes Yes

Traumatic

rupture
No No

14 F 13 Lower No No SFA Surgical Femoro-femoral Yes Yes
Traumatic

rupture
No No

15 F 15 Lower No No SFA Surgical Patch Yes Yes
Traumatic

rupture
No No

16 M 12 Lower No No Popliteal Surgical
Popliteal popliteal

bypass
Yes Yes

Traumatic

rupture
No No

17 M 2.5 Lower No No Popliteal Surgical
Popliteal popliteal

bypass
No No Iatrogenic Yes No

18 M 9 Lower Yes No
External

iliac
Conservative LMWH Yes Yes Blunt trauma No No

19 M 11 Lower Yes No
External

iliac
Conservative LMWH Yes No Blunt trauma No No

20 M 3 Upper Yes No
Brachial

artery
Conservative LMWH Yes No Blunt trauma No No

21 M 2 Upper Yes No
Brachial

artery
Conservative LMWH Yes Yes Blunt trauma No No

22 M 4 Lower Yes No SFA Conservative LMWH Yes Yes Blunt trauma No No

23 M 5 Lower Yes No SFA Conservative LMWH Yes Yes Blunt trauma No No

24 M 3 Lower Yes No Popliteal Conservative LMWH Yes Yes Blunt trauma No No

25 M 4 Lower Yes No SFA Conservative LMWH Yes No Blunt trauma No No

26 M 3 Lower Yes No Popliteal Conservative LMWH Yes Yes Iatrogenic No No

27 M 5 Lower Yes No SFA Conservative LMWH Yes Yes Iatrogenic No No

TABLE 1: Dataset details.
ID: patient identifier; sex: gender of the patient; age in years: age of the patient; limb: whether the injury was in the upper or lower limb; pre-procedure
Doppler signs: presence of Doppler signals before the procedure (yes/no); papable pulse: presence of a palpable pulse before the procedure (yes/no);
arterial injury: type of arterial injury (e.g., brachial artery); procedure: type of procedure (conservative/surgical); operation type: type of surgical operation
performed; post-procedure Doppler signs: presence of Doppler signals after the procedure (yes/no); post-procedure palpable pulse: presence of palpable
pulse after the procedure (yes/no); mechanism of injury: cause of injury (e.g., iatrogenic, trauma); limp loss: limb loss as an outcome (yes/no); limb length
discrepancies: limb length discrepancies as an outcome (yes/no)
LWMH: low-molecular-weight heparin
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