
Pediatric vascular injuries: Are we preparing
trainees appropriately to meet our needs?

Lori A. Gurien, M.D., M.P.H.a,*, Robert T. Maxson, M.D., F.A.C.S.a,
Melvin S. Dassinger, M.D., F.A.C.S.a, Steven C. Mehl, B.E.a,
Marie E. Saylors, M.P.H.b, Samuel D. Smith, M.D., F.A.C.S.a

aDepartment of Pediatric Surgery, Arkansas Children’s Hospital, Little Rock, AR, USA; bDepartment of
Biostatistics, Arkansas Children’s Hospital Research Institute, Little Rock, AR, USA

KEYWORDS:
Education;
Injury;
Pediatric;
Training;
Trauma;
Vascular

Abstract
BACKGROUND: There is no required competency for pediatric vascular injury in surgical training.

We sought to describe changes over time for surgical specialists operating on pediatric vascular trauma
injuries at a pediatric trauma center.

METHODS: Charts were retrospectively reviewed for vascular trauma injuries at a freestanding
children’s hospital between 1993 and 2015. Data were collected on mechanism, injured vessel(s),
operation(s) performed, and specialists performing operation. Surgical specialists were compared over
time.

RESULTS: Ninety-four patients (median age 5 12) underwent 101 pediatric vascular trauma oper-
ations. There were significant differences in frequency of types of operations (primary repairs, graft
repairs, and ligations) performed by pediatric, vascular, and orthopedic surgeons (P , .001). The pro-
portion of operations performed by vascular surgeons increased and those performed by pediatric sur-
geons decreased significantly over time.

CONCLUSIONS: Various surgical specialists manage pediatric vascular trauma. With expansion of
integrated residency programs, surgical specialists managing these patients in the future should be
trained in both pediatric and vascular surgery.
� 2016 Elsevier Inc. All rights reserved.

Although rare, vascular trauma injuries within the
pediatric population can cause severe morbidity.1 There
are no clearly defined practice guidelines for who should

operate on these injuries, which has led to variation in
which surgical specialists manage them.2 Depending on
the institution or individual surgeon, pediatric vascular in-
juries may be managed by pediatric surgeons, vascular sur-
geons, orthopedic surgeons, cardiothoracic surgeons,
interventional radiologists, adult trauma surgeons, or gen-
eral surgeons. However, none of these specialties require
competency in pediatric vascular injury as a standard
component of training.

Concerns about the educational implications of these
practice variations have emerged. Vascular surgery is not a
core competency of pediatric surgery fellowship training.3
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Similarly, integrated vascular surgery residency does not
require residents to perform pediatric surgery cases during
their training.4 Therefore, we are left with an educational
gap for who is being trained to manage pediatric vascular
injuries. As health care systems transition toward creating
more freestanding children’s hospitals, vascular surgeons
and pediatric surgeons are increasingly working on their
own without support from the other specialty, worsening
the effects of this educational gap. The purpose of our study
was to determine which surgical specialists operated on pe-
diatric vascular trauma injuries at an American College of
Surgeons verified level I pediatric trauma center, and to
describe changes over the past 2 decades.

Methods

After Institutional Review Board approval, we queried
the hospital’s trauma registry to identify all patients with a
vascular trauma injury at a freestanding children’s hospital
with a pediatric trauma center between 1993 and 2015. A
retrospective chart review was conducted to collect
information on demographics, mechanism of injury,
imaging studies, injured blood vessel(s), operation(s)
performed, hospital stay, readmissions, mortality, and
specialty of surgeon operating on the patient. Board certi-
fication was used for classification of surgical specialty.
Continuous data were compared using student’s t test, and
categorical data were compared using Fisher’s exact test.
P values , .05 were considered significant.

Results

We identified 94 pediatric vascular trauma patients
managed operatively who underwent 101 procedures
(Table 1). Ages of patients ranged from 6 months to
22 years. The mean age was 12 years and the mechanism
of injury was penetrating in 56% (N 5 53) of cases. Men
comprised two thirds of patients and were found to be older
than women (P value 5 .02). Although not statistically
significant, men were also more likely to suffer from pene-
trating injuries compared with women (61% vs 46%; P
value5 .20). The most common cause of penetrating injury
was a gunshot wound (N 5 26), and the most common
cause of blunt injury was motor vehicle crash (N 5 14;
Table 2). Upper-extremity injuries were most prevalent
(36.9%), followed by lower extremity (32.4%), torso
(25.2%), and head or neck (5.4%) injuries. Head or neck
injuries were more likely to occur in patients younger

than 12 years compared with patients older than 12 years
(13.5% vs 1.8%; P value 5 .03). The brachial artery was
the most frequently injured blood vessel in patients of all
ages (N 5 21), followed by the superficial femoral artery
(N 5 9) and radial artery (N 5 8).

There were 4 endovascular procedures (coil emboliza-
tions) performed by interventional radiology, while the
remaining procedures were all open. Three limb amputa-
tions occurred: 2 below the knee and 1 above the elbow.
One patient underwent a below-the-knee amputation by
orthopedic surgery during the first operation. For the other
2 patients, vascular surgeons initially performed graft
repairs with amputations performed at a later date. Of the
3 limb amputations, 1 was caused by a penetrating injury
and the other 2 were due to blunt mechanisms. Three
additional patients underwent finger (N 5 2) and toe
(N 5 1) amputations. Three deaths occurred due to aortic
(N 5 2) and subclavian artery (N 5 1) injuries. One patient
with an aortic injury died in the operating room while the
other 2 patients died in the Emergency Department. The
patient with the aortic injury who expired in the operating
room was involved in a motor vehicle crash while the other
2 patients who died sustained injuries from gunshot
wounds. There were no unplanned readmissions related to
the vascular repairs performed.

Types of vessels that orthopedic surgeons operated on
were different from pediatric and vascular surgeons, as
orthopedic surgeons exclusively performed surgery on
injuries to distal limb vessels (dorsalis pedis artery, anterior
tibial artery, posterior tibial artery, ulnar artery, radial
artery, and digital arteries). Pediatric surgeons performed
most procedures for injuries to major vessels in the chest
and abdomen (ie, aorta, vena cava, and subclavian vessels),
with only one of these procedures performed by a vascular
surgeon. This finding may be due to the emergent nature of
these injuries and the lack of time to call a vascular surgeon
at another facility for assistance once the injured vessel was
identified. Otherwise, pediatric and vascular surgeons
repaired similar vessels in the limbs.

There were no differences in types of repairs performed
(P value 5 1.00) or the specialty of surgeons operating
(P value 5 .42) on children younger vs older than 12 years.
Graft repairs (autologous and synthetic) and ligations were
the most frequently performed procedures (n 5 32 each),
followed by primary repairs (n 5 29). A comparison of
the case volume of these 3 most commonly performed pro-
cedures demonstrated significant differences in the
frequency of these operations performed by pediatric
surgeons, vascular surgeons, and orthopedic surgeons

Table 1 Patterns of vascular injury

Gender Number of patients (n) Mean age 6 SD (years) Blunt injury (n) Penetrating injury (n)

Male 62 13.0 6 6.2 24 38
Female 32 10.5 6 4.9 17 15
Total 94 12.1 6 5.0 41 53
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