
Journal of Pediatric Surgery 56 (2021) 146–152

Contents lists available at ScienceDirect

Journal of Pediatric Surgery

j ourna l homepage: www.e lsev ie r .com/ locate / jpedsurg
Trauma
Surgeon choice in management of pediatric abdominal trauma☆
Elissa K. Butler a,b,c,⁎, Jonathan I. Groner d,e, Monica S. Vavilala a,f, Eileen M. Bulger a,b, Frederick P. Rivara a,g

a Harborview Injury Prevention & Research Center, University of Washington, 325 9th Ave Box 359960, Seattle, WA 98122, USA
b Department of Surgery, University of Washington, 1959 NE Pacific Street, WA 98195, USA
c Department of Surgery, SUNY Upstate Medical University, 750 East Adams Street, Syracuse, NY 13210, USA
d Center for Pediatric Trauma Research, Nationwide Children's Hospital, 700 Children's Drive, Columbus, OH 43205, USA
e Department of Pediatric Surgery, Nationwide Children's Hospital, 700 Children's Drive, Columbus, OH 43205, USA
f Department of Anesthesiology & Pain Medicine, University of Washington, 1959 NE Pacific St, Seattle, WA 98195, USA
g Department of Pediatrics, University of Washington, 1959 NE Pacific St, Seattle, WA 98195, USA

a b s t r a c ta r t i c l e i n f o
Abbreviations: APSA, American Pediatric Surgical Asso
tion for the Surgery of Trauma; TBI, Traumatic brain injur
☆ Funding sources: Dr. Butler was supported by the Na

Pediatric Injury Research Training Program [5T32HD0578
⁎ Corresponding author at: SUNY Upstate Medical Uni

Syracuse, NY 13210, USA.
E-mail address: butlere@upstate.edu (E.K. Butler).

https://doi.org/10.1016/j.jpedsurg.2020.09.023
0022-3468/© 2020 Elsevier Inc. All rights reserved.
Article history:

Received 21 September 2020
Accepted 23 September 2020

Key words:
Abdominal trauma
Hollow viscus injury
Children
Surgeon type
Non-operative management
Laparoscopy

Background:No guidelines exist for management of hemodynamically stable children with suspected hollow vis-
cus injury. We sought to determine factors contributing to surgeon management of these patients.
Methods: Surgeonmembers of the Eastern Association for the Surgery of Trauma and American Pediatric Surgical
Association completed a survey on 3 blunt abdominal injury scenarios: (1) isolated, (2) with multisystem injury,
and (3) with traumatic brain injury (TBI), and a penetrating injury scenario. Multivariable logistic regression was
used to determine factors associated with initial management of observation vs. operation for blunt injury and
observation vs. local wound exploration versus laparoscopy for penetrating injury.
Results: Of 394 surgeons (response rate 22.3%), 50.3% were pediatric surgeons. For scenarios 1–3, 32.2%, 49.3%,
and 60.7% of surgeons chose operation over observation, respectively. Compared to isolated blunt injury, sur-
geons were more likely to choose operation for patients with multisystem injury (aOR 2.20, 95%CI: 1.78–2.72)

or TBI (aOR 3.60, 95%CI: 2.79–4.66). Pediatric surgeons were less likely to choose operation (aOR 0.32, 95%CI:
0.22–0.44). For penetrating injury, 39.1%, 29.5%, and 31.5% of surgeons chose observation, local wound explora-
tion, and laparoscopy, respectively.
Conclusions: Large variation exists in management of hemodynamically stable children with suspected hollow
viscus injury. Although patient injury characteristics account for some variation, surgeon factors such as type of
surgeon also play a role. Evidence-based practice guidelines should be developed to standardize care.
Type of Study: Cross-Sectional Survey.
Level of Evidence: N/A

© 2020 Elsevier Inc. All rights reserved.
The majority of abdominal trauma in children is managed non-
operatively [1]. However, in the hemodynamically stable patient with
concerning physical exam findings and/or equivocal imaging, such as
free fluid without solid organ injury, surgeons must be concerned for
hollow viscus injury [2]. They must choose between close observation
with serial abdominal exams, diagnostic laparoscopy, or exploratory
laparotomy. There are no established evidence-based criteria to guide
decision making for adults or children in this scenario.

Historically, all suspected hollow viscus injuries were investigated
via laparotomy [3], but several more recent studies in adults have advo-
cated for a period of non-operative management to avoid non-
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therapeutic laparotomies [4–8]. Non-operativemanagementmay result
in delayed diagnosis of a hollow viscus injury leading to unnecessary
morbidity and potential mortality [9,10]. Observation of children with
suspected hollow viscus injury may be less feasible due to the poten-
tially unreliable history and physical examination [11].

Operative intervention may be required to diagnose and manage
non-hemorrhagic abdominal injuries, particularly hollow viscus injuries
[12,13]. Although laparotomy remains the gold standard in manage-
ment of abdominal trauma, the use of laparoscopy, both in adults and
children, has steadily increased [14–16]. Laparotomy confers an in-
creased long-term risk of bowel obstruction and abdominal wall her-
nias; however, it is often perceived as faster, more cost-effective, and
more accurate [17]. Laparoscopy has the potential to prevent non-
therapeutic laparotomies, avoid a large scar, and reduce pain and risk
of bowel obstruction and incisional hernias; but surgeons and trainees
may feel unprepared to treat traumatic injuries laparoscopically
[12,14,17,18]. In an analysis of operative management of 620 hemody-
namically stable children with blunt abdominal trauma in the National
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Table 2
Surgeons management of four pediatric abdominal injury scenarios.

All
n = 394

Trauma
surgeon

Pediatric
surgeon
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Trauma Data Bank, 70% of patients underwent laparotomy and 30%
underwent laparoscopy [19].

Given the variability in management of pediatric patients with ab-
dominal trauma, we hypothesized that, in addition to patient factors,
surgeon experience played a large role in choice ofmanagement. By sur-
veying surgeons caring for children with abdominal trauma, we aimed
to determine what patient, surgeon, and facility factors contribute to
current practice in management of abdominal trauma in children.

1. Methods

1.1. Survey tool

The survey tool consisted of 5 clinical scenarios of a hemodynami-
cally stable 9-year-old male with abdominal trauma without solid-
organ injury and without a clear indication for an operation (Appendix
A). The first three scenarios were (1) isolated blunt abdominal trauma,
(2) blunt abdominal trauma with severe multisystem injury, and
(3) blunt abdominal traumawith severe traumatic brain injury (TBI) re-
quiring intubation. These scenarios asked the surgeon to choose obser-
vation with serial abdominal exams and/or serial labs, diagnostic
laparoscopy, or exploratory laparotomy. If the surgeon chose observa-
tion, the scenario progressed to the patient developing peritoneal
signs after 12 h and the surgeonwas asked to choose diagnostic laparos-
copy or exploratory laparotomy as the next step inmanagement. Partic-
ipants were then asked to select all the reasons for their decision of
laparoscopy or laparotomy. The fourth scenario was a 9-year-old male
stab wound to the abdomen. Surgeons were asked to choose between
observation with serial abdominal exams and/or serial lab exams, diag-
nostic laparoscopy, exploratory laparotomy, or local wound exploration.
n = 194 n = 198

Isolated intra-abdominal injury

Admit for observation
267
(67.8)

111 (57.2) 156 (78.8)

OR after observation

Diagnostic laparoscopy
180
(68.2)

51 (47.2) 129 (82.7)

Exploratory laparotomy 84 (31.8) 57 (52.8) 27 (17.3)

Diagnostic laparoscopy
104
(26.4)

66 (34.0) 36 (18.2)

Exploratory laparotomy 23 (5.8) 17 (8.8) 6 (3.0)

Severe multisystem injury

Admit for observation
198
(50.6)

71 (37.0) 127 (64.5)

OR after observation

Diagnostic laparoscopy
118
(60.2)

22 (31.9) 96 (75.6)

Exploratory laparotomy 78 (39.8) 47 (68.1) 31 (24.4)

Diagnostic laparoscopy
139
(35.5)

77 (40.1) 61 (31.0)

Exploratory laparotomy 54 (13.8) 44 (22.9) 9 (4.6)

Traumatic brain injury with
intubation

Admit for observation
155
(39.3)

50 (25.8) 105 (53.0)

OR after observation
Diagnostic laparoscopy 84 (54.9) 14 (28.6) 70 (67.3)
Exploratory laparotomy 69 (45.1) 35 (71.4) 34 (32.7)

Diagnostic laparoscopy
160
(40.6)

81 (41.8) 78 (39.4)

Exploratory laparotomy 79 (20.1) 63 (32.5) 15 (7.6)

Penetrating abdominal injury

Admit for observation
154
(39.1)

80 (41.2) 73 (36.9)

Diagnostic laparoscopy
124
(31.5)

50 (25.8) 74 (37.4)

Bedside local wound exploration 57 (14.5) 35 (18.0) 21 (10.6)
OR for local wound exploration 59 (15.0) 29 (15.0) 30 (15.2)

Abbreviations: OR, operating room.

Table 1
Characteristics of 394 surgeons caring for pediatric patients with abdominal trauma.

All
n = 394

Trauma
surgeon
n = 194

Pediatric
surgeon
n = 198

Years in practice 12 (5–21) 10 (4–20) 15 (8–23)

Abdominal cases per year
200
(133–315)

200
(125–300)

223
(150–320)

Proportion of cases performed
laparoscopically

60.0
(50.0–72.7)

50.0
(39.0–66.6)

66.6
(50.0–79.2)

Proportion of cases performed for
trauma

7.5
(2.7–27.3)

26.6
(12.2–41.7)

2.7 (1.3–5.0)

Adult trauma level designation
Level I 263 (67.1) 144 (74.2) 119 (60.7)
Level II 67 (17.1) 44 (22.7) 22 (11.2)
Level III-IV 9 (2.3) 6 (3.1) 2 (1.0)
No designation 53 (13.5) 0 (0.0) 53 (27.0)

Pediatric trauma level designation
Level I 182 (46.3) 51 (26.3) 131 (66.5)
Level II 97 (24.7) 53 (27.3) 44 (22.3)
Level III-IV 11 (2.8) 3 (1.6) 8 (4.1)
No designation 103 (26.2) 87 (44.9) 14 (7.1)

Hospital type
Academic medical center 246 (63.4) 99 (51.6) 147 (75.8)
Community teaching hospital 116 (29.9) 75 (39.1) 41 (21.1)
Non-teaching hospital 26 (6.7) 18 (9.4) 6 (3.1)
Proportion of admitted patients
pediatric

13.0
(6.2–50.0)

7.7
(3.4–12.5)

99.1
(16.7–100.0)

Surgeons caring for children with
abdominal trauma

7 (5–10) 8 (6–10) 7 (4–10)

Continuous variables presented asmedian (interquartile range). Categorical variables pre
sented as number (percent).
Total missing variables: surgeon type, 2; years in practice, 4; abdominal cases per year, 22
proportion of cases performed laparoscopically, 22; proportion of cases performed fo
trauma, 22; adult trauma level designation, 2; pediatric trauma level designation, 1; hospi
tal type, 6; proportion of admitted patients pediatric, 77; surgeons caring for childrenwith
abdominal trauma 33.
-

;
r
-
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The fifth scenario was a 9-year-old male with isolated blunt abdominal
trauma who was taken to the operating room for diagnostic laparos-
copy. The surgeon was asked to select all reasons for converting to an
open operation. After completion of the case scenarios, participants
were asked to provide information about their training and themain fa-
cility in which they practice.

The survey tool was piloted among two adult trauma and pediatric
surgeonswho provided feedback on question and answer choice clarity.
The questionnaire took an average of 8min to complete. The surveywas
administered and study data were managed using REDCap electronic
data capture tools hosted at the University of Washington Institute of
Translational Health Sciences. The tool was tested on both desktop and
phone browsers to assess usability and readability.

1.2. Study participants

The surveywas distributed via email to active and seniormembers of
the Eastern Association for the Surgery of Trauma (EAST) and regular
and associate members of the American Pediatric Surgical Association
(APSA). Eligible participants were adult or pediatric surgeons who
care for injured children (age <15 years) with abdominal trauma. Cur-
rent trainees (medical students, residents, or fellows) and participants
who did not complete the survey were excluded. If surgeons received
invitations to participate from both organizations, they were asked to



Fig. 1. Choice of surgeons in management of children with blunt abdominal injury. In each case, proportions are shown from top to bottom as: immediate exploratory laparotomy
immediate diagnostic laparoscopy, observation followed by exploratory laparotomy, and observation followed by diagnostic laparoscopy.
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only complete the survey once.

1.3. Ethical considerations and approvals

After clicking on the survey link, participants read an informed con-
sent statement and provided consent prior to completion of the survey.
No identifying information was collected about the survey participants.
The study was reviewed by the University of Washington Human Sub-
jects Division and determined to be exempt from institutional review
board review. The survey and use of the EAST and APSA web mail sys-
tems to solicit member participation was approved by the EAST
Research-Scholarship Committee and the APSA Outcomes and Evidence
Based Practice Committee.

1.4. Analysis

We used descriptive statistics to characterize surgeon and facility
characteristics and to describe surgeon responses to each scenario. Mul-
tivariable logistic regression was used to determine factors associated
with initial management choice of observation vs. operation, and if op-
erative, laparoscopy vs. laparotomy for blunt injury and observation
vs. local wound exploration vs. laparoscopy for penetrating injury. For
Table 3
Multivariable regression analysis of factors associated with surgeon management of pediatric blunt abdominal trauma.

Operation vs. observation Immediate laparotomy vs. laparoscopy Delayed laparotomy vs. laparoscopy

aOR (95% CI) aOR (95% CI) aOR (95% CI)
Injury type
Isolated Reference Reference Reference
With multisystem injury 2.20 (1.78–2.72) 1.81 (1.20–2.74) 1.80 (1.40–2.31)
With traumatic brain injury 3.60 (2.79–4.66) 2.40 (1.50–3.82) 2.53 (1.75–3.65)

Surgeon type
Trauma Reference Reference Reference
Pediatric 0.32 (0.22–0.44) 0.28 (0.16–0.52) 0.15 (0.08–0.26)
Years in practice 1.02 (1.00–1.03) 1.00 (0.98–1.03) 1.05 (1.02–1.08)

Facility trauma level
Level I Reference Reference Reference
Level II 0.99 (0.64–1.55) 0.78 (0.42–1.43) 1.04 (0.53–2.06)
Level III-IV 0.60 (0.19–1.89) 0.76 (0.14–4.19) 4.36 (0.96–19.74)
None 0.49 (0.18–1.31) 4.44 (0.26–75.65) 1.39 (0.14–13.42)

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval.
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the blunt injury model, injury type (isolated, multisystem, or TBI with
intubation) was included as a factor variable and clustering by partici-
pant was accounted for. Factors included in the blunt injury model
were injury type, surgeon type (trauma vs. pediatric), years in practice,
and highest facility trauma level (I, II, III/IV, None). Factors included in
the penetrating injury model were surgeon type (trauma vs. pediatric),
years in practice, and facility trauma level (I, II, III/IV, None). Covariates
were chosen based on a directed acyclic graph describing the relation-
ship between surgeon and facility factors and management choice (Ap-
pendix B). We used complete case analysis because missingness of
covariates was less than 2%. STATA/SE version 14 was used for all data
analysis (StataCorp LP, College Station, TX).

2. Results

2.1. Survey response

An invitation email was sent to 1854 EAST members and 866 APSA
members, of whom 384 (21.1%) and 216 (24.9%) surgeons responded,
respectfully. Of the 600 respondents, 471 were eligible to participate
in the study (did not provide consent [n = 5], did not care for children
[n = 121], current trainee [n = 3]). An additional 77 participants who

Image of Fig. 1


Fig. 2. Choice of surgeons in management of a child with penetrating abdominal injury.

Table 4
Multivariable regression analysis of factors associated with surgeon management of ped

Local wound exploration vs. observation

aOR (95% CI)

Surgeon type
Trauma Reference
Pediatric 0.83 (0.50–1.37)
Years in practice 1.02 (0.99–1.05)

Facility Trauma Level
Level I Reference
Level II 0.79 (0.41–1.52)
Level III-IV 1.48 (0.38–5.72)
None a

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval.
a No observations of local wound exploration so the OR cannot be calculated.
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did not complete the survey were excluded, giving a total of 394 partic-
ipants included in the analysis.

2.2. Surgeon demographics

Of the 394 participants, 194 (49.2%) were trauma surgeons and 198
(50.3%) were pediatric surgeons (2 participants did not report surgeon
type) (Table 1). Pediatric surgeons had been in practice longer than
trauma surgeons with a median of 15 years (interquartile range [IQR]:
8–23) vs. 10 years (IQR: 4–20), respectively. A higher proportion of
cases were performed laparoscopically for pediatric surgeons compared
to trauma surgeons (66.6% vs. 50.0%). Trauma surgeons performed a
higher proportion of trauma cases than pediatric surgeons (26.6% vs.
2.7%). A majority of facilities where both trauma and pediatric surgeons
worked were adult level I trauma centers (74.2% and 60.7%); while, fa-
cilities where pediatric surgeons worked were more frequently also pe-
diatric level I trauma centers (66.5% vs. 26.3%). Nearly half (44.9%) of
trauma surgeons practiced at a facility with no pediatric trauma level
designation.

2.3. Blunt injury management

For the isolated blunt injury scenario, most surgeons (67.8%) chose
observation (Table 2). For the scenario with concomitant severe multi-
system injury, fewer surgeons (50.6%) chose observation, and 35.5%
chose diagnostic laparoscopy. For the scenario with severe TBI and intu-
bation, only 39.3% chose observation, 40.6% chose diagnostic
iatric p
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laparoscopy, and 20.1% chose exploratory laparotomy. For the surgeons
who chose observation in each scenario, after the scenario progressed to
the patient developing peritonitis 12 h later, the majority of surgeons
chose diagnostic laparoscopy over exploratory laparotomy.

Surgeons were more likely to choose an operation for the scenarios
with multisystem injury (aOR 2.20, 95% CI: 1.78–2.72) or TBI (aOR
3.60, 95% CI: 2.79–4.66) compared to the isolated injury scenario. Pedi-
atric surgeons were less likely to choose an operation compared to
trauma surgeons independent of the scenario (aOR 0.32, 95% CI:
0.22–0.44), and if they chose an operation, they more frequently chose
diagnostic laparoscopy over exploratory laparotomy (OR 0.28, 95% CI:
0.16–0.52) (Fig. 1 and Table 3). Of those who chose initial observation,
surgeons who had been in practice longer were more likely to choose
laparotomy over laparoscopy after the patient developed peritonitis
(aOR 1.05, 95% CI: 1.02–1.08). Facility trauma level was not indepen-
dently associated with management choice.

2.4. Penetrating injury management

For the penetrating injury scenario, 39.1% of surgeons chose observa-
tion, 31.5% chose diagnostic laparoscopy, 29.5% chose local wound ex-
ploration, and 0% chose exploratory laparotomy (Table 2). Compared
to trauma surgeons, pediatric surgeons were more likely to choose lap-
aroscopy over observation (aOR 1.76, 95% CI: 1.07–2.90) and laparos-
copy over local wound exploration (aOR 2.13, 95% CI: 1.25–3.62)
(Fig. 2 and Table 4). Surgeons who had been in practice longer were
less likely to choose local wound exploration over laparoscopy (aOR
0.97, 95% CI: 0.94–0.99). There was no association of facility trauma
level with management choice.

2.5. Reasons for surgeon choice

For all scenarios combined, of surgeons who chose laparoscopic
management, the most frequently cited reasons were that the surgeons
always performed diagnostic laparoscopy in hemodynamically stable
trauma patients with suspected abdominal injury (53%), that laparos-
copy results in better outcomes than laparotomy (e.g. shorter hospital
stay, lower rate of complications) (50%), and that surgeons wanted to
avoid creating a large scar in their patients (43%) (Fig. 3A). Compared
to pediatric surgeons, trauma surgeons more frequently cited better
outcomes with laparoscopy (56% vs. 46%) and the desire to avoid risk
of bowel obstructions and hernias in their patients (35% vs. 26%). Pedi-
atric surgeons more frequently cited avoidance of a large scar (48% vs.
35%), parent preference (25% vs. 20%), better visualization (17% vs.
5%), and faster operation (15% vs. 5%) than trauma surgeons.

Of surgeons who chose laparotomy, 64% cited anticipating needing
to perform a therapeutic intervention that they only performed open
as a reason for choosing laparotomy. Other common reasons for choos-
ing laparotomy were better visualization (47%) and feeling more com-
enetrating abdominal trauma.

Laparoscopy vs. observation Laparoscopy vs. local wound exploration

aOR (95% CI) aOR (95% CI)

Reference Reference
1.76 (1.07–2.90) 2.13 (1.25–3.63)
0.99 (0.96–1.01) 0.97 (0.94–0.99)

Reference Reference
1.06 (0.57–1.99) 1.35 (0.67–2.71)
0.62 (0.11–3.52) 0.42 (0.08–2.30)
0.49 (0.04–5.53) a

Image of Fig. 2
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Fig. 3. Reasons for choice of (A) laparoscopy or (B) laparotomy in management of children with abdominal trauma.
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fortable performing laparotomy over laparoscopy (24%) (Fig. 3B). Com-
pared to pediatric surgeons, trauma surgeons more frequently cited an-
ticipated need for an open therapeutic intervention (70% vs. 51%) and
feeling more comfortable with laparotomy (30% vs. 12%). Pediatric sur-
geons more frequently cited better visualization than trauma surgeons
(57% vs. 42%).

Very few surgeons listed cost to the patient or the hospital as a rea-
son for choosing laparoscopy or laparotomy. No surgeons who chose
laparotomy were concerned about lack of proper laparoscopy equip-
ment at their hospital.

2.6. Reasons for conversion to laparotomy

When asked to select all reasons for converting from laparoscopy to
laparotomy, the most frequently cited reasons were the primary sur-
geon felt uncomfortable with a laparoscopic repair (94%), need for
liver resection (86%), need for nephrectomy (84%), patient hypotension
(70%), and difficulty ventilating the patient (79%). For bowel injury, 72%
of surgeons said they would convert to laparotomy for bowel resection
150
and primary anastomosis, 67% for bowel resection and ostomy, and 46%
for primary repair. Of all surgeons, 39% said they would convert to an
open operation for any therapeutic intervention. In general trauma sur-
geons,more frequently selected all reasons for converting to laparotomy
compared to pediatric surgeons (Fig. 4).

3. Discussion

In this study of surgeons caring for children with abdominal in-
jury, we found no consensus on appropriate management for
scenarios of blunt and penetrating injury. In fact, for the penetrating
injury scenario, surgeons were nearly evenly split in their choice of
management between observation, diagnostic laparoscopy, and
local wound exploration. While there was greater consensus for the
patient with an isolated blunt abdominal injury (68% chose observa-
tion), many surgeons still chose diagnostic laparoscopy (26%) or ex-
ploratory laparotomy (6%).

Concomitant injuries played a large role in surgeons' choices for
management of blunt abdominal trauma. Surgeons were more likely

Image of Fig. 3


Fig. 4. Reasons for conversion to laparotomy in a child with blunt abdominal trauma.
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to choose an operation if the child had severe multisystem injuries or a
severe TBI with intubation compared to the child with an isolated ab-
dominal injury. Children with multiple injuries may have a less reliable
examdue to distracting injuries andmay requiremultiple operations for
repair of other injuries, limiting the ability to perform serial abdominal
exams. In intubated patients, the clinician is not able to elicit a history
or assess abdominal tenderness. These factors led many surgeons to
choose an operative intervention; however, 51% and 39% of surgeons
still chose non-operative management for multisystem injury and TBI,
respectively.

Independent of patient injury type, pediatric surgeons consis-
tently chose observation more frequently than trauma surgeons,
and if they did choose operation, they more frequently chose lapa-
roscopy over laparotomy. Several older studies found that pediatric
trauma centers had higher rates of non-operative management for
solid organ injury than adult trauma centers or non-trauma cen-
ters; however, since the implementation of evidence-based guide-
lines for management of solid organ injury, these differences have
become less apparent [20,21]. The observed differences in manage-
ment of potential hollow viscus injury are likely due to differences
in training and general practice patterns in the setting of no
evidence-based practice guidelines.

Of those who chose an operative approach, pediatric surgeons were
more likely to choose laparoscopy than trauma surgeons. Pediatric sur-
geons more frequently cited parent preference and wanting to avoid a
large scar as reasons for laparoscopy. Pediatric surgeons may be more
attuned to children-specific factors such as parent preference and psy-
chological impact of a large scar on a child. Additionally, trauma sur-
geons more frequently cited anticipating the need to perform a
therapeutic procedure that they only perform via laparotomy as a rea-
son for choosing laparotomy. They alsomore frequently chose each rea-
son for converting to an open operation. Because pediatric surgeons
perform a higher proportion of their cases laparoscopically, they may
feel more comfortable applying laparoscopy to pediatric blunt abdomi-
nal trauma. Only 3% of trauma surgeons cited patient age as a reason for
choosing laparotomy over laparoscopy, so age is less likely to play a role
in surgeon choice.
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Without evidence-based practice guidelines, surgeonsmust make clini-
cal decisions based on their potentially limited experience and training
in caring for children with suspected hollow viscus injuries. Because
the incidence of bowel injury in abdominal trauma is low [2], many sur-
geons, particularly at non-trauma centers, may have never cared for a
child with a potential hollow viscus injury. Although there is not defin-
itive evidence on optimal management of children with potential hol-
low viscus injury, many children can be safely observed [13], and
several studies in adults have advocated for watchful waiting rather
than immediate operative intervention [5–8]. If operation is deemed
necessary, laparoscopy can decrease negative laparotomies, avoid a
large scar, decrease hospital length of stay, decrease risk of surgical
site infection, and reduce the risk of bowel obstruction and incisional
hernia [12,14,17–19].

This study has several limitations. This was a convenience sam-
ple of members of APSA and EAST, which is not representative of all
surgeons caring for children with abdominal trauma. The majority
of respondents worked at an academic medical center with a level
I or II adult and/or pediatric trauma designation. However, nearly
half of all injured children are cared for in non-trauma centers
[24]. We anticipate that there is even wider variation in care of chil-
dren at non-trauma centers, than that observed in our study. Due to
the need to limit the length of the questionnaire, we were not able
to address other factors that may affect surgeon choice including,
younger patient age, patient sex, presence of solid organ injury, or
specific CT findings other than free fluid. The questionnaire format
also did not allow for surgeons to present nuances in patient factors
that may influence their decisions. Finally, we have a relatively low
response rate and many who responded were either ineligible or
did not complete the survey. Non-responders may be inherently
different than respondents, biasing our results.

In conclusion, we found significant variation in surgeon choice in
management of children with abdominal trauma, depending on patient
injury type and severity and surgeon type. Evidence-based guidelines
are necessary to guide surgeon management in this group of patients.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jpedsurg.2020.09.023.
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