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Abstract

Background In contrast to adults, the situation for pediatric trauma care from an international point of view and
the global management of severely injured children remain rather unclear. The current study investigates structural
management of pediatric trauma in centers of different trauma levels as well as experiences with pediatric trauma
management around the world.

Methods A web-survey had been distributed to the global mailing list of the World Society of Emergency Surgery
from 10/2021-03/2022, investigating characteristics of respondents and affiliated hospitals, case-load of pediatric
trauma patients, capacities and infrastructure for critical care in children, trauma team composition, clinical work-up
and individual experiences with pediatric trauma management in response to patients” age. The collaboration group
was subdivided regarding sizes of affiliated hospitals to allow comparisons concerning hospital volumes. Comparable
results were conducted to statistical analysis.

Results A total of 133 participants from 34 countries, i.e. 5 continents responded to the survey. They were most com-
monly affiliated with larger hospitals (> 500 beds in 72.9%) and with level | or Il trauma centers (82.0%), respectively.
74.4% of hospitals offer unrestricted pediatric medical care, but only 63.2% and 42.9% of the participants had suf-
ficient experiences with trauma care in children <10 and <5 years of age (p =0.0014). This situation is aggravated in
participants from smaller hospitals (p < 0.01). With regard to hospital size (< 500 versus > 500 in-hospital beds), larger
hospitals were more likely affiliated with advanced trauma centers, more elaborated pediatric intensive care infra-
structure (p<0.0001), treated children at all ages more frequently (p =0.0938) and have higher case-loads of severely
injured children < 12 years of age (p=0.0009). Therefore, the majority of larger hospitals reserve either pediatric
surgery departments or board-certified pediatric surgeons (p <0.0001) and in-hospital trauma management is con-
ducted more multi-disciplinarily. However, the majority of respondents does not feel prepared for treatment of severe
pediatric trauma and call for special educational and practical training courses (overall: 80.2% and 64.3%, respectively).
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management.

Pediatric trauma

Conclusions Multi-professional management of pediatric trauma and individual experiences with severely injured
children depend on volumes, level of trauma centers and infrastructure of the hospital. However, respondents
from hospitals at all levels of trauma care complain about an alarming lack of knowledge on pediatric trauma

Keywords Emergency surgery, Trauma surgery, Emergency, Appendicitis, WSES, Pediatric surgery, Children, Injury,

Background

Pre-clinical classification, in-hospital survey, manage-
ment and treatment of trauma patients is basically a
well-organized and choreographed continuum, whose
principles are fixed in evidence-based national guidelines
[1, 2], recommendations from diverse medical societies
[3-18, www.aast.org], as well as educational programs
[19]. Driven by current evidences, various recommen-
dations give important implications on the classification
and emergency management of severely injured trauma
patients. Furthermore, they provide a concrete evidence-
based guide for either non-operative, interventional or
operative treatment options for multiple and complex
injuries [1-19, www.aast.org]. Management and thera-
peutic decision-making in diverse trauma situations had
been well described with high levels of evidence and are
clinical routine in emergency departments around the
world—for adult patients. In contrast, the incidence of
severe trauma in children is certainly lower [2, 19-21],
but, “injury remains the most common cause of death
and disability in childhood” and “injury morbidity and
mortality [...] making trauma the most serious public
health and health care problem in this population” [19].
These two introducing statements from the Advanced
Trauma Life Support ® (ATLS ®) manual (tenth edition)
[19] underline the importance of adequate reaction and
therapeutic decisions in pediatric trauma, which vice
versa improves short-term mortality and long-term out-
come [22-24]. However, children are not small adults
[2, 19, 25]. Trauma classification systems, diagnostic
and therapeutic options as well as surgical techniques or
intra-operative considerations in the emergency trauma
setting majorly differ between children and adults [2,
6, 9, 19, 26-28]. Despite adequate pre-hospital patient
selection and consecutive allocation of severely injured
pediatric patients to more experienced trauma centers
by rescue services [2, 29], members from trauma centers
at any level should be aware of treatment principles and
early resuscitation for special cases of pediatric trauma.
Knowledge on the principles of pediatric trauma care or
inclusion of specialized pediatric surgeons into multi-
professional treatment considerations of severely injured
children consecutively leads not only to decreased
mortality but also to decreased rates of (unnecessary)

surgery, for example reduced rates of splenectomies
and higher rates of organ-preserving therapy [2, 23, 24,
29-33]. Thereby, recommendations from adult trauma
guidelines cannot simply applied to pediatric trauma sit-
uations. However, pediatric trauma is insufficiently cov-
ered by general trauma guidelines and consecutively high
evidence-based recommendations for pediatric trauma
management are widely lacking [1, 2, 6, 19]. Further-
more, studies including especially pediatric patients are
also rare on sustaining evidence-based trauma protocols
in relation to outcome. In consequence, the situation of
pediatric trauma care from an international point of view
remains rather unclear. Situations of severe pediatric
trauma induce stress, have psychological and emotional
effects on trauma team members. The current study
investigates structural management of pediatric trauma
in hospitals of different volumes and consecutively
centers of different trauma levels, experiences with and
necessity of educational programs for pediatric trauma
management. The responses are set in relation to sizes
of hospitals and ages of the severely injured children.
This follows the aim to enhance preparedness for treat-
ment of severely injured children, to reduce concerns and
fears against pediatric trauma and to improve quality of
trauma care in children, patient morbidity and mortality.
By this survey, the World Society of Emergency Surgery
(WSES) claims to gain global information on pediatric
trauma care. The results could lead to the initiation of
educational programs for pediatric trauma management
and to underline the necessity for a WSES-driven guide-
line program.

Methods
As described previously [34, 35], an online survey was
designed by a core group of investigators of the study
group. Google Forms (Google LLC, Mountain View,
California, USA) was used as the platform for the sur-
vey. After the survey was approved by the WSES project
steering committee, this cross-sectional survey study was
distributed in October 2021 to the global mailing list of
WSES members. The survey was closed in March 2022.
The survey was designed, the survey study was con-
ducted, and the results were analyzed and reported fol-
lowing the CHERRIES statement [36].
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The survey consists of single-choice items as well as
one open-answer question. The items of the present
questionnaire are organized in five sections: (1) record-
ing the characteristics of respondents and their affili-
ated hospitals, (2) volume of pediatric trauma patients,
(3) individual capacities and infrastructure for pediatric
trauma and surgical emergency care in children, (4) in-
hospital trauma team composition, clinical work-up and
team training for pediatric trauma and pediatric surgical
emergency care and (5) individual experiences with pedi-
atric trauma care and emergency surgery in children in
response to patients” age.

After closing the survey, the results were checked for
duplicates. Results of the total study cohort are presented
descriptively within the Figures of the manuscript.

Results of items, that were comparable, were conducted
to statistical analyses. Furthermore, the collaboration
group was subdivided with regard to sizes of affiliated hos-
pitals. <500 in-hospital beds indicated the smaller hospi-
tals, >500 in-hospital beds indicated the larger hospitals.
Comparisons of survey results allow to interpret the cur-
rent situation in pediatric traumatology and emergency
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surgery concerning individual hospital volumes. Results
of subgroup analyses are presented in Tables.

Statistical analyses were performed using GraphPad
Prism (Version 9 for Windows, GraphPad Software, San
Diego, CA, USA, www.graphpad.com). For descriptive
statistics, categorical data were analyzed using Fishers
exact test or Pearson’s X? test. p values <0.05 were con-
sidered to indicate statistical significance. Because of the
exploratory character of the study, no adjustments of p
values were performed. Data are given as n respondents
and / or percentages of the participants.

Results

Characteristics of participants and their affiliated hospitals
A total of 133 health care specialists in emergency medi-
cine and emergency surgical patient care from several
34 countries (5 continents, approximately two-thirds
from Europe and 21% from Asia) around the world com-
pleted the survey (Additional file 1). Most of the partici-
pants work in larger hospitals with more than 500 beds
(72.9%). They were affiliated with level one or level two
trauma centers (82.0%), defined by the American College

b What is your medical speciality?

General / abdominal surgery - |

Trauma surgery / orthopedics .

Cardio-vascular surgery |
Thoracic surgery
Pediatric surgery i

Emergency surgery ]

100 [n]

d

Classify your hospital trauma level

18%

17%

Level 3

Level 2
Fig. 1 Characteristics of the participants and their affiliated hospitals. The current position (a) and the medical profession (b) of the respondents.
The volume of the affiliated hospitals (c) and the level of the trauma centers from | to lIl (d). The level of the trauma centers was defined in

accordance with the current definition from the American College of Surgeons and American Trauma Society [www.amtrauma.org/page/Traum
alevels, accessed May 2nd, 2022 and 37]

mlevel 1
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Does your hospital provide a pediatric intensive care unit?

|
No Yes, <5ICU Yes, 510 ICU Yes, 11-20 Yes, >20 ICU
beds beds ICU beds beds

Fig. 2 Infrastructure for the care of critically-ill pediatric patients. Most of the affiliated hospitals provide medical care for children (a), but
approximately half of the hospitals lack a pediatric (b) or newborn intensive care unit (c). Figure 2b: gray bars indicate hospitals, which also treat

newborns; black bars indicate hospitals, which do not treat newborns

of Surgeons (ACS) and the American Trauma Society
(ATS) as a most experienced trauma team in the emer-
gency room, which is constantly available and able to
initiate treatment of every aspect of injury [www.amtra
uma.org/page/Traumalevels, accessed May 2nd, 2022
and 37]. The vast majority of the respondents came from
general and abdominal surgery (80.5%) and were well-
experienced personnel, including at least board-certified
surgeons in 77.4% (Fig. 1).

Individual infrastructure for pediatric trauma and surgical
emergency care

Medical care for children at any age was provided by
74.4% of the affiliated hospitals. However, pediatric
patient care was not offered in 5.3% of the affiliated hos-
pitals. In most other cases, the ability to treat pediatric
patients was stratified by patient age. In this line, 41.4%
or 44.4% of the affiliated hospitals were not equipped
with general pediatric intensive care units (ICU) or
units for intensive care of newborns, respectively. Vice
versa, if a pediatric ICU was available, intensive care of
newborns was also possible in most cases. Nevertheless,

high-volume pediatric ICUs with more than 10 beds had
rarely been reported in the affiliated hospitals of the par-
ticipants of the survey (Fig. 2). In this line, the vast major-
ity reported a rather low case load (n=1-25 per year)
of severely injured children below the age of 12 years.
Experiences of the study group with severely injured chil-
dren declined dramatically by patient age: while 63.2%
of the participants had any experiences with surgical
trauma care in children with an age of 5-10 years, this
rate decreased to 42.9% in children below the age of 5
(p=0.0014). Facing this situation, some 57.9% or 42.9%
of the participants work together with specialized pedi-
atric surgeons either from their affiliated hospital or by
cooperation with pediatric surgeons from other hospitals
in cases of severely injured children, respectively (Fig. 3).

Team building and team training for pediatric surgical
emergency care

The structure of in-hospital trauma teams in their affili-
ated hospitals varied strongly between the respond-
ents. One-third of the participants reported that both
pediatricians and pediatric surgeons are the regular
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How many severely injured children do you care per year
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Does your hospital have a board-certified pediatric
surgeon?

10%

48%
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Yes, we have a pediatric surgery department
Yes, we have one pediatric surgeon consultant
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b

Do you have experience with severely injured children?

[n]
p =0.0014
100 | |
50
0
No Yes No Yes

5-10 years of age 1-5 years of age

d

Does your hospital cooperate with a pediatric surgery department

9%

43%
41%

No

No, own in-hospital pediatric surgery department
m No, we do not treat children at a small age

yes, we cooperate with another hospital

Fig. 3 Individual and institutional experiences with pediatric trauma care of participants and their affiliated hospitals. The trauma center volume
with regard to the treatment of severely injured children under 12 years of age (a). Significantly less participants were experienced with treatment
of severely injured children below the age of 5 years (b, p=0.0014 versus 5-10 years of age). In-hospital availability of specialized pediatric surgeons

(c) or a department of pediatric surgery (d)

team members during the in-hospital trauma survey for
severely injured children regardless of patient age. Oth-
erwise, adjustments of the standard trauma team were
possible upon results of the primary trauma survey and
in relation to day or night time (Fig. 4).

Similar differences in initial trauma teams were
recorded for the consecutive question "Who performs
emergency surgery for pediatric trauma in patients
younger than 10 or 5 years of age?". While approximately
one fourth of the respondents stated that emergency sur-
gery in pediatric trauma patients is routinely performed
either by emergency surgeons or by specialized pediat-
ric surgeons, in half of the affiliated hospitals complex
severely injured children undergo surgery by a multidis-
ciplinary team, which includes specialized pediatric sur-
geons (Fig. 4). In the opposite to surgical care of younger
patients with acute appendicitis, the patients” age has no
strong statistic effect on team considerations in emer-
gency surgery for trauma.

Last and most relevant, the majority of participants of
the present survey (80.2%) do not feel sufficiently pre-
pared for the (surgical) treatment of severely injured
children and 64.3% stated the urgent need for special
training in pediatric trauma care and emergency sur-
gery in children (Fig. 5). The word cloud in Fig. 6 collects
the answers on the question, what might enhance pre-
paredness of trauma teams for severely injured children
and consequently quality of pediatric trauma care in the
future.

Hospital size effects on pediatric emergency and trauma
care

The hospital size was stratified by numbers of in-hospital
beds. A bed count of more than 500 was decided to sepa-
rate larger from smaller hospitals. 36 (27.1%) participants
work in smaller hospitals (<500 in-hospital beds), vice
versa, 97 (72.9%) respondents work in larger hospitals
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a b

What are the ER team options in cases of injured children? Who performs emergency surgery in cases of pediatric trauma?
pediatrician additionally Emergency surgeon
pediatric surgeon additionally ] Emergency surge:[:\r;(;%ither with pediatric | ———

both, pediatrician and pediatric surgeon  |EEEG—G— Pediatric surgeon

additionally

depend on day/night time [ ] Depend on |nJu;yufge;?:lr?é:mmuItldlsmplmary ]
additional team members* only on call, |E—ST—— Depend on injury pattern, a multidisciplinary |

depend on results of trauma survey surgical team, including pediatric surgeon
0 10 20 30 40 50 [n] 0 10 20 30 40 [n]
m 5-10 years of age 1-5 years of age m 5-10 years of age 1-5 years of age
c Who performs emergency surgery in the following scenarios?

Scenario 2: car accident, free abdominal
fluid, 4 year

Scenario 1: car accident, free abdominal
fluid, 8 year _
Scenario 3: acute appendicitis, 8 year [l

Scenario 4: acute appendicitis, 4 year [l

0%
®Emergency surgeon General surgeon
Pediatric surgeon General OR pediatric surgeon

Fig. 4 Team considerations in pediatric emergency situations. Emergency room (ER) and surgical team compositions in cases of injured children (a
and b, respectively). Scenarios: trauma surgery versus appendicitis in children at different ages (c). * indicates p=0.0210. # indicates p =0.0485

a b

Did you receive a special education in pediatric trauma management and surgery? Do you think that you are prepared for the care of critically injured children?

7%

9%

20%

mNo, | am an emergency, general or orthopedic surgeon, but | had no special training on pediatric Yes No ®No, special certified training necessary
emergency surgery
Yes, | am a general or orthopedic surgeon, but received a special training in pediatric emergency
surgery
Yes, | am an emergency surgeon, but received special training in pediatric emergency surgery

Yes, | am a specialized pediatric surgeon
Fig. 5 Preparedness for care of severely injured pediatric patients. The majority of emergency surgeons worldwide received neither a special
education in pediatric trauma management or surgery (a) nor feel sufficiently prepared for the management and surgical treatment of critically
injured pediatric trauma patients (b)
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Fig. 6 \What might enhance preparedness of trauma teams for severely injured children and quality of pediatric trauma care in the future? Answers

from the respondents collected in a word cloud

(>500 in-hospital beds). Larger hospitals were more
likely being affiliated with more advanced trauma cent-
ers including full trauma care being continuously avail-
able with well-experienced staff (level 1: 33.3% versus
77.3%, p<0.0001) as well as with more elaborated pedi-
atric intensive care infrastructure (p <0.0001). Although
not significant, treatment of children of all ages was
more frequently feasible in larger hospitals by tendency

(58.3% versus 80.4%, p=0.0938); the estimated case load
of more severely injured children below the age of 12
was considerably higher in larger hospitals (p =0.0009).
Therefore, the majority of larger hospitals reserve either
an independent department for pediatric surgery or at
least one board-certified pediatric surgeon consultant
(22.2% versus 71.1%, p<0.0001, Table 1). Nevertheless,
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Table 1 Spectrum and expertise with regard to the size and volume of affiliated hospitals
Items (question & answer) <500 in-hospital beds >500 in-hospital beds p value
n=36(27.1%) n=97 (72.9%)
(n) na (n) na
Trauma center? 0 0 p<0.0001
Level 1 12 75
Level 2 13 9
Level 3 1 13
Does your hospital regularly provide medical care for children? 0 0 p=0.0938
No 2 5
Yes, all ages (0-18 years) 21 78
Yes, at an age of 4-18 years 3 4
Yes, at an age of 8-18 years 1 1
Yes, at an age of 12-18 years 9 9
Does your hospital provide a pediatric ICU? 0 0 p<0.0001
No 26 29
Yes, <5 ICU beds 8 1
Yes, 5-10 ICU beds 1 28
Yes, 11-20 ICU beds 1 17
Yes,>20 ICU beds 0 12
How many severely injured children do you care per year at an 0 1 p=0.0009
age<12years?
None 7 12
1-25 24 31
26-50 1 16
51-100 2 22
>100 2 15
Does your hospital have a board-certified pediatric surgeon? 0 0 p<0.0001
No 28 28
Yes, own department 3 61
Yes, one pediatric surgeon consultant 5 8
Do you have experiences with injured children? 0 0
5-10 years of age p=0.0086
No 20* 29%
Yes 16 68
1-5 years of age p=0.0002
No 30% 46%
Yes 6 51

#Regarding the American College of Surgeons and American Trauma Society. n.a.= no answer. ICU =Intensive care unit. *Significant difference (p < 0.05) by patient

age (1-5 years versus 5-10 years of age)

a significant proportion of the respondents, who are pediatricians and specialized pediatric surgeons in larger
themselves specialists in surgical emergency and trauma  hospitals, whereas a specific age effect of injured children
care, stated that they have no sufficient experiences with ~ (1-5 years versus 5-10 years of age) was not observed

severely injured children. This situation is dramatically  herein (Tables 3 and 4).

aggravated by lower patient age and is more evident
in participants from smaller hospitals (Table 1 and 2). Discussion

Interestingly, in-hospital trauma teams as well as surgi- Basically, the present study dramatically confirms the
cal teams involved in the treatment of pediatric trauma  expected conclusion: Everyone is involved in some way
are composed primarily more multidisciplinary including  in the treatment of injured children, but the minority is
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Table 2 Preparedness for pediatric trauma of the collaborators
with regard to the size and volume of affiliated hospitals

Items (question & answer) <500 >500 p value
in-hospital in-hospital
beds beds
n=36 n=97
(27.1%) (72.9%)
(n) na (n) na
Did you receive a special 1 3 p=0.0075
training in pediatric emer-
gency management and
surgery?
No 29 54
Yes 6 40
Do you feel prepared for 1 1 p=0.0024

management, surgery and

treatment of an severely

injured child?
No 34 71
Yes 1 25

n.a.=no answer

really sufficiently prepared for pediatric trauma man-
agement. As expected, the sizes of trauma centers have
an influence on the experience level of the emergency
surgeon in pediatric trauma management: Although
even 29.9% and 47.4% of the respondents from larger
hospitals have no experiences with trauma manage-
ment of children below the age of 10 years and below
the age of 5 years, respectively, significantly more emer-
gency surgeons from smaller hospitals were vice versa
inexperienced with pediatric trauma management at
all. Pediatric trauma management in larger hospitals is
performed more multi-professionally according to the
trauma level definition from the ACS and ATS [www.
amtrauma.org/page/TraumaLevels, accessed May 2nd,
2022 and 37]. Participants from larger hospitals were
more commonly trained in pediatric trauma manage-
ment and, furthermore, pediatricians as well as special-
ized pediatric surgeons play a major role in the treatment
of severely injured children in these larger, even more
experienced centers.

Nevertheless, through the global perspective centrali-
zation of pediatric trauma care is difficult. The treatment
of critically injured children is typically covered world-
wide by both smaller and larger trauma centers. In many
countries, a comprehensive trauma care for children with
highly experienced and specialized pediatric surgeons is
not well organized even for the early resuscitation phase
of trauma care. This is particularly the critical situation
in rural areas, where also hospitals without dedicated
pediatric trauma services are confronted with these
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special pediatric trauma cases [37]. Our study reflects
this problem, as also trauma teams from smaller hospitals
with even inexperienced trauma centers are involved in
the initial treatment or urgent resuscitation of pediatric
trauma patients with nonsignificant numbers per year
(1-25 severely injured children in 66.7% of these cases,
see Table 1).

Although the response rate with 133 participants from
the global mailing list of the international WSES was
rather low and reflects a major limitation of our study,
the results of the survey give important implications on
the question: How experienced are emergency surgeons
worldwide in pediatric trauma care. Though the vast
majority of participants from smaller hospitals (97.1%)
do not feel enough and sufficiently prepared for the treat-
ment of severely injured children. Nevertheless, even
74.0% of the respondents from larger hospitals do not
feel prepared adequately for appropriate management
of severely injured children, but they can fall back and
have access to sufficient back-up consisting of specialized
pediatric surgeons, pediatricians and high-volume pedi-
atric ICU in their affiliated trauma centers providing total
care of every aspect of injury [www.amtrauma.org/page/
TraumalLevels, accessed May 2nd, 2022 and 37].

Highly evidence-based and universal recommendations
on pediatric trauma management from local or interna-
tional medical societies analogous to adult trauma are
widely lacking at present. To face this dilemma in pedi-
atric emergency trauma care, the Committee on Trauma
from the American College of Surgeons gives advices for
defining pediatric trauma centers and pediatric trauma
teams, which might facilitate referral considerations of
the involved pre-hospital rescue service [22, 23, 37, 38].
Whether this closes the gap between the lack of evidence,
the low experience especially in small hospitals and the
clinical outcome of pediatric trauma patients remains
to be determined in the future. However, our data show
impressively that there are situations, when even smaller
hospitals affiliated with lower level (adult) trauma centers
without broad experience in emergency care of pediatric
patients have to provide primary care of severely injured
children, especially in areas where pediatric emergency
and trauma services are scarce [37]. It is alarming that
our study shows a dramatic lack of education, practical
training as well as tactical and organizational deficiencies
for these pediatric cases. Consequently, surgeons from
smaller hospitals with less experienced trauma centers
should also increase their knowledge of principles and
treatment considerations in pediatric trauma manage-
ment. Vice versa, this will not only reduce concerns and
fears against situations with severely injured children,
but also might improve outcomes of pediatric trauma
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Table 3 Trauma team considerations with regard to the size and volume of the affiliated hospitals

Items (question & answer) <500 in-hospital beds >500 in-hospital beds p value
n=36(27.1%) n=97 (72.9%)
(n) na (n) na
Trauma team in cases of injured children?
5-10 years of age 0 2 p=0.0043
Routine team 52 16°
Pediatrician additionally 12 11
Pediatric surgeon additionally 4 13
Pediatrician AND pediatric surgeon additionally 6 36
Depend on day/night time 0 8
Additional team members on-call, depend on results of trauma survey 9 11
1-5 years of age 1 1 p=00147
Routine team 5° 19°
Pediatrician additionally 10 12
Pediatric surgeon additionally 3 11
Pediatrician AND pediatric surgeon additionally 8 38
Depend on day/night time 0 7
Additional team members on-call, depend on results of trauma survey 9 9
Who performs emergency surgery in cases of injured children?
5-10 years of age 0 1 p<0.0001
Emergency surgeon 18° 139
Emergency surgeon together with the pediatric surgeon 4 10
Pediatric surgeon 6 25
Depend on injury, multidisciplinary surgical team 6 14
Depend on injury, multidisciplinary surgical team including pediatric surgeons 2 34
1-5 years of age 1 1 p=0.0053
Emergency surgeon 16° 17°
Emergency surgeon together with the pediatric surgeon 2 8
Pediatricsurgeon 8 30
Depend on injury, multidisciplinary surgical team 6 11
Depend on injury, multidisciplinary surgical team including pediatric surgeons 3 30

n.a.=no answer. ICU = Intensive care unit. @ no difference (p >0.05) by patient age (1-5 years versus 5-10 years of age)

patients. The worldwide recognized educational ALTS
® course has now implemented a specific section about
pediatric trauma [19]. Guidelines, which are available for
traumatic injuries in adults, should be revised and edited
for pediatric trauma patients by respective national as
well as international medical societies, like the World
Society for Emergency Surgeons had done for various situ-
ations of severe trauma (e.g., spleen trauma, liver trauma,
duodeno-pancreatic and biliary tree trauma or kidney
and uro- trauma) [5, 6, 9-11, 39]. This might improve
theoretical education and knowledge of trauma team
members, especially trauma surgeons involved in pedi-
atric trauma management. On a more local basis trans-
regional level I or II trauma centers from larger hospitals
should provide practical courses, consultations or fellow-
ships for trauma team members and trauma surgeons
from more unexperienced trauma centers or smaller

hospitals to enhance and exercise their theoretical knowl-
edge in “real life” Both might increase and strengthen the
preparedness for management of trauma and severe inju-
ries in pediatric patients even of trauma teams, who are
not regularly confronted with severely injured children.
Despite these important aspects in the care of pedi-
atric trauma from the global perspective, our study has
some other limitations that must be listed besides the
low response rate mentioned above. Precise conclu-
sions about differences between individual countries or
specific regions cannot be drawn due to the low return
rate. Furthermore, the responses are based on subjective
opinions and feelings of the participants and, for exam-
ple, the answers to the infrastructural questions were not
officially verified. For these reasons, it was decided to use
hospital size (<versus>500 beds) rather than trauma
center level regarding the ATS to stratify hospitals, even
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Table 4 Surgical team considerations for pediatric surgical emergency scenarios with regard to the size and volume of affiliated

hospitals
Items (Question & answer) <500 in-hospital beds >500 in-hospital beds p value
n=36(27.1%) n=97 (72.9%)
(n) na (n) na
Who performs trauma surgery?
Scenario 1: car accident, free abdominal fluid in a 8 year old child? 1 0 p=0.0004
Emergency surgeon 10° 237
General surgeon 15 13
Pediatric surgeon 5 46
General OR pediatric surgeon 5 15
Scenario 2: car accident, free abdominal fluid in a 4 year old child? 3 1 p=0.0002
Emergency surgeon 9° 21°
General surgeon 14 10
Pediatric surgeon 8 50
General OR pediatric surgeon 2 15
Who performs emergency surgery?
Scenario 3: acute appendicitis in a 8 year old child? 5 5 p=0.0025
Emergency surgeon 5° 10°
General surgeon 15 17
Pediatric surgeon 7 53
General OR pediatric surgeon 4 12
Scenario 4: acute appendicitis in a 4 year old child? 2 2 p=0.0046
Emergency surgeon 50 8?
General surgeon 14 14
Pediatric surgeon 13 62
General OR pediatric surgeon 2 11

n.a.=no answer. @ no difference (p>0.05) by patient age (1-5 years versus 5-10 years of age)

though the parameter is certainly somewhat less accu-
rate in capturing the quality of care for trauma patients.
Although the number (<versus>500 beds) was chosen
arbitrarily, it can be anticipated and it is shown by results
presented here that rather the larger hospitals are associ-
ated with more advanced trauma centers. Finally, the lack
of external validation of the survey should certainly be
seen as a minor limitation of the work. To take this into
account, the survey was designed and internally validated
by core investigators of this work and then, revised and
validated for the international professional society mem-
bers by the WSES steering committee representatives.

Conclusions

In conclusion, our study shows that emergency surgeons
from both high and low level trauma centers report an
alarming lack of knowledge on pediatric trauma care.
Multi-professional management of pediatric trauma
patients and the individual experience with severely
injured children is strongly dependent on the volume, the

level of the trauma center and infrastructure of the spe-
cific hospital. However, smaller hospitals with less expe-
rienced trauma centers are also confronted with pediatric
trauma patients. This underlines the importance of the-
oretical education and practical training programs for
appropriate management of pediatric trauma and pri-
mary survey or resuscitation as well as early induction
of adequate therapy of severely injured children. Recom-
mendation, guidance of appropriate therapy, teaching
and training might be the future mission of national and
international medical societies as well as trans-regional
well-experienced pediatric trauma centers in the per-
spective of global improvements in pediatric trauma care.
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