
Rugg et al. 
Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine          (2021) 29:161  
https://doi.org/10.1186/s13049-021-00978-z

ORIGINAL RESEARCH

Analgesia in pediatric trauma patients 
in physician‑staffed Austrian helicopter rescue: 
a 12‑year registry analysis
Christopher Rugg1, Simon Woyke1, Julia Ausserer1, Wolfgang Voelckel2,3,4, Peter Paal5,6 and 
Mathias Ströhle1,3,6*   

Abstract 

Background:  As pediatric patients are typically rare among helicopter emergency medical systems (HEMS), children 
might be at risk for oligo-analgesia due to the rescuer’s lack of experience and the fear of side effects.

Methods:  In this retrospective analysis, data was obtained from the ÖAMTC HEMS digital database including 14 
physician staffed helicopter bases in Austria over a 12-year timeframe. Primary missions involving pediatric trauma 
patients (< 15 years) not mechanically ventilated on-site were included. Analgesia was assessed and compared 
between the age groups 0–5, 6–10 and 11–14 years.

Results:  Of all flight missions, 8.2% were dedicated to children < 15 years. Analgetic drugs were administered in 
31.4% of all primary missions (3874 of 12,324), wherefrom 2885 were injured and non-ventilated (0–5 yrs.: n = 443; 
6–10 yrs.: n = 902; 11–14 yrs.: n = 1540). The majority of these patients (> 75%) suffered moderate to severe pain, 
justifying immediate analgesia. HEMS physicians typically chose a monotherapy with an opioid (n = 1277; 44.3%) or 
Esketamine (n = 1187; 41.1%) followed by the combination of both (n = 324; 11.2%). Opioid use increased (37.2% 
to 63.4%) and Esketamine use decreased (66.1% to 48.3%) in children < 6 vs. > 10 years. Esketamine was more often 
administered in extremity (57.3%) than in head (41.5%) or spine injuries (32.3%). An intravenous access was less 
often established in children < 6 years (74.3% vs. 90.8%; p < 0.001). Despite the use of potent analgesics, 396 missions 
(13.7%) were performed without technical monitoring. Particularly regarding patient data at handover in hospital, 
merely < 10% of all missions featured complete documentation. Therefore, sufficient evaluation of the efficacy of pain 
relief was not possible. Yet, by means of respiratory measures required during transport, severe side effects such as 
respiratory insufficiency, were barely noted.

Conclusions:  In the physician-staffed HEMS setting, pediatric trauma patients liberally receive opioids and Esketa-
mine for analgesia. With regard to severe respiratory insufficiency during transport, the application of these potent 
analgesics seems safe.
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Introduction
Immediate pain relief in emergency critical care is more 
than an ethical obligation and of major importance to 
prevent adverse physiological and emotional side-effects 
[1–3]. Unfortunately, an under-use of analgetic drugs 
has been noted in emergency patients. Oligo-analgesia is 
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typically driven by the fear of possible severe side effects 
of pain killers such as respiratory or circulatory depres-
sion or agitation [4, 5]. In this regard, children present 
a special challenge for most health care providers. First, 
children are rarely encountered in emergency medical 
services (EMS) [6]. Second, weight and pharmacody-
namics and -kinetics differ substantially from adults [7]. 
Finally, a lack of practice and uncertainties in required 
dosages of potent analgesia might explain why pain 
in children is often insufficiently assessed and treated 
[8–11].

Helicopter emergency medical services (HEMS) typi-
cally respond to severely ill and injured children. Due to 
the nature of HEMS missions (i.e. alpine rescue flights, 
limited in-cabin treatment options) pain management is 
challenging. Safeguarding vital functions and handling 
of side effects is more demanding when compared with 
ground EMS. Thus, in the specific HEMS setting, insuf-
ficient analgesia in children might be an issue.

The aim of this study was to assess analgesia in injured, 
not mechanically ventilated children treated by HEMS 
over a 12-year timeframe in Austria. Indications, dosages 
and analgesic regimens were analyzed. Moreover, effec-
tiveness and safety of drug administration in the HEMS 
setting was evaluated.

Materials and methods
Retrospective study, approved by the Ethics Committee 
of the Medical University of Innsbruck (AN2015-0068 
347/4.13 393/5.20), registered under the Clinical Trials 
number NCT03760302.

Data from 14  year-round helicopter bases in Austria, 
operated by the ÖAMTC Air Rescue (Austrian Automo-
bile, Motorcycle and Touring Club) was analyzed in the 
timeframe from 01/01/2006 to 31/12/2017. The ÖAMTC 
HEMS crew consists of a pilot, an emergency medical 
technician (with advanced basic life support and moun-
tain rescuer skills) and an emergency physician. The lat-
ter are typically advanced life support (ALS) certified and 
experienced in anesthesia and intensive care medicine 
(~ 80%). Rescue missions are documented with a stand-
ardized handwritten report form on-site, followed by a 
digital documentation after returning to the HEMS base.

Data obtained from this digital database included date, 
time, sex, age in groups, location of the helicopter base, 
type of HEMS operation (primary or secondary mis-
sion), emergency classifications, required medical disci-
plines, injury patterns, medications administered, and 
interventions performed by the emergency team. Emer-
gency classifications mainly included mountain acci-
dents, other accidents such as work, road traffic, home 
and leisure accidents, and medical emergencies, com-
prising non-traumatic pediatric, internal, psychiatric and 

neurological emergencies. Other rather infrequent emer-
gencies (i.e. intoxications, obstetrics, suicides) were clas-
sified as other. Pain was graded by a Numeric Rating Scale 
(NRS) guided three tier scale including no pain, mild pain 
(NRS ≤ 3) and moderate to severe pain (NRS > 3). Regard-
ing the analyzed pediatric patients, we must assume that 
pain levels were, at least partially, graded by physicians 
based on their own estimation. Within the registry, age is 
available as grouped variable only (5-to-10-year steps). A 
pediatric patient was defined to be < 15 years of age. Non-
pediatric, non-primary missions were excluded (Fig.  3). 
Patients receiving any analgetic drugs were extracted 
and further analyzed after exclusion of patients mechani-
cally ventilated on-site or uninjured. Patients without any 
documentation of an injured body part were considered 
uninjured.

The resulting age groups (0- to 5-, 6- to 10- and 11- to 
14-year-olds) were further analyzed separately. The dos-
age and route of administration of analgetic drugs was 
assessed. Severity and progress of the patient’s condi-
tion was evaluated using the NACA (National Advisory 
Committee for Aeronautics) and MEES scoring (Mainz 
Emergency Evaluation Score) calculated by Glasgow 
Coma Scale, heart and respiratory rate, cardiac rhythm, 
pain, blood pressure and peripheral oxygen saturation 
(SpO2) [12, 13]. While NACA scores were assessed once 
on arrival on the scene, MEES scores were assessed on 
arrival and on handover in hospital.

Continuous data was tested for normal distribution 
via Shapiro–Wilk test. Due to non-normal distribution, 
particularly regarding NACA scores and analgetic dos-
ages within the age groups, data are presented as median 
and interquartile range or count and percentage. The chi-
square-test was performed to detect group differences in 
frequencies, the Kruskal–Wallis test for group differences 
of continuous data. Missing data were removed from 
analysis when comparing patient specific variables. Data 
were stored with Excel 2019 (Microsoft, Seattle, WA) and 
processed with R (v4.0.2, R Core Team, www.R-​proje​ct.​
org) and RStudio (v1.2.5001, RStudio, Inc., Boston, MA).

Results
Demographics and general findings
In the 12-year time frame, HEMS responded to 176,056 
patients including 14,425 (8.2%) children younger than 
15 years (Fig. 3). Primary missions accounted for 12,324 
(85.4%) pediatric cases. Of the 31.4% (n = 3874) children 
receiving analgesic drugs, non-trauma (n = 696) and on-
site anesthetized children (n = 293) were excluded, thus 
resulting in 2885 patients for further analysis.

Based on the assumption that different age groups have 
specific needs, we identified 443 children (15.4%) under 
6  years, 902 (31.3%) between 6 and 10  years, and 1540 

http://www.R-project.org
http://www.R-project.org


Page 3 of 10Rugg et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine          (2021) 29:161 	

(53.4%) between 11 and 14  years (Fig.  3). Emergency 
characteristics, pain levels, administered analgesia and 
additional interventions are shown in Table  1. Approxi-
mately two thirds were male and one third female. 
Median NACA score was 3 (3–4) regardless of age, and 
approximately 70% presented with one injured body 
region only.

Children < 6 years suffered more frequently from head 
or chest injuries, while lower extremity and spine inju-
ries were more frequent in the older age groups (Table 1). 
Intravenous lines where less often placed in the young-
est age group (74.3% vs. 90.7% and 90.8%). In 396 HEMS 
operations (13.7%) vital signs monitoring was spared.

Analgetic drugs administered
In total, 2829 (98.1%) received an opioid and/or Esketa-
mine. The analgesic concept typically chosen by HEMS 
physicians was a monotherapy with an opioid (n = 1277) 
or Esketamine (n = 1187), while the combination of both 
drugs (n = 324) was less frequently used (Table  1). Opi-
oid use increased and Esketamine use decreased with 
age, regardless of injury localization (Fig. 1). Yet, Esketa-
mine was more often administered in extremity (57.3%) 
than in head (41.5%) or spine injuries (32.3%). The most 
frequently administered opioid was Fentanyl followed 
by Piritramide and Morphine. The preferred use of Fen-
tanyl vs. Piritramide was most evident in the youngest 
age group. Dosages predominantly increased adequately 
with age (Table 2). Merely Fentanyl dosages did not dif-
fer significantly between the two youngest age groups 
(p = 0.223). Despite also identical median dosages in 
the two youngest age groups, Esketamine dosages dif-
fered significantly due to differing interquartile ranges 
(p = 0.006).

Safety and efficacy of analgesics administered
Administration safety was evaluated by the development 
of MEES-Scores, respiratory rates and SpO2 of patients 
receiving opioids or Esketamine (n = 2829). Measures 
between on-site arrival of the emergency physician and 
in hospital handover were compared. Unfortunately, 
merely < 10% of all missions featured complete docu-
mentation in this regard. Particularly documentation of 
patient data on handover in hospital were scarce (n = 156 
(5.5%) for MEES-Scores, n = 257 (9.1%) for respiratory 
rates, n = 262 (9.3%) for SpO2). For the sake of complete-
ness, data are shown in Fig.  2, but due to abovemen-
tioned reasons sincere conclusions cannot be drawn from 
these data alone. Importantly, NACA scores were signifi-
cantly higher in patients with a complete dataset (4 (3–4) 
vs. 3 (3–4); p < 0.001) indicating a more severe condition 
and possibly a higher risk for side effects. Noteworthy, of 
the 2829 children receiving opioids or Esketamine, 1918 

(67.8%) had an entry in respiratory measures required 
during transport. Hereof, 1216 (63.4%) required no addi-
tional measures, 691 (36.0%) oxygen supplementation 
and merely 2 (0.1%) tracheal intubation. The analyzed 
registry included 293 injured children receiving analge-
sics and requiring intubation on-site. Hereof, 78.8% were 
classified as NACA ≥ 5 (median 5; IQR 5–5), translat-
ing to acute danger, respiratory and/or cardiac arrest or 
death.

Efficacy of analgesics was evaluated by comparing pain 
levels between on-site arrival of the emergency physician 
and in hospital handover of patients receiving opioids or 
Esketamine. However, documentation quality was even 
lower in this regard (< 8% complete documentation). 
Therefore, we resigned from further analysis.

Discussion
Our results, comprising data from 14 physician staffed 
HEMS in Austria during a 12-year time frame unveiled 
that opioids and Esketamine were the drugs of choice in 
injured children < 15 years requiring analgesia. The most 
common analgesic regimens were a mono therapy with 
opioids or Esketamine, while the combination of both 
was less frequently used. Severe respiratory insufficiency 
was hardly noted during transport, indicating safety of 
these two potent analgesic drugs.

Demographics and general findings
Analgesia provided by HEMS in adults has been reported 
in military and civilian settings [5, 14–23]. Although 
there is evidence that pain treatment in children is insuf-
ficient [8–11], literature focusing on analgesia in chil-
dren transported by HEMS are spare [24–26]. Since the 
HEMS setting differs significantly from ground EMS 
work, data may not be compared between both rescue 
systems. Further interfering with comparability are dis-
crepancies in age thresholds when defining a patient to 
be pediatric. While these thresholds varied from – as in 
this study – 14 [26], to 15 [24, 25, 27, 28], 18 [6, 29, 30] 
or 20 years [8], some studies also excluded patients under 
3 years of age [29]. The relative amount of pediatric emer-
gencies encountered by EMS is typically low, accounting 
for 13–25% of all patients [6, 30]. In our study, we found 
only 8% of all missions dedicated to children with a high 
injury severity. As expected and shown in studies before, 
two thirds of the injured children were male [6, 24, 28].

The proportion of children receiving analgesics was 
31%. Primarily depending on qualification and compe-
tencies of EMS personnel and inclusion criteria, this 
fraction has been reported from as low as 0.3% for a 
paramedic staffed EMS up to 92% for critical care phy-
sician staffed EMS units [9, 24, 30, 31]. Even when suf-
fering from fractures, only some 10–37% of children are 
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Table 1  Emergency characteristics of children receiving medical analgesia during HEMS operations

Injured, not mechanically ventilated children (< 15 yrs.) receiving medical analgesia (n = 2885) n 
(%) or median (IQR)

p

Age [yrs] 0–5
n = 443 (15.4)

6–10
n = 902 (31.3)

11–14
n = 1540 (53.4)

Sex [male/female] 280/163 (63.2/36.8) 558/343 (61.9/38.1) 1048/492 (68.1/31.9)

NA 0 1 (0.1) 0

NACA score 3 (3–4) 3 (3–4) 3 (3–4) < 0.001

NA 0 0 0

Number of injured regions

1 306 (69.1) 659 (73.1) 1085 (70.5) 0.237

2–3 125 (28.2) 221 (24.5) 420 (27.3) 0.225

≥ 4 12 (2.7) 22 (2.4) 35 (2.3) 0.864

NA 0 0 0

Injury localization

Head 144 (32.5) 193 (21.4) 290 (18.8) < 0.001

Spine 16 (3.6) 116 (12.9) 252 (16.4) < 0.001

Chest 81 (18.3) 74 (8.2) 153 (9.9) < 0.001

Abdomen 50 (11.3) 109 (12.1) 165 (10.7) 0.585

Pelvis 10 (2.3) 22 (2.4) 55 (3.6) 0.172

Upper extremity 163 (36.8) 290 (32.2) 525 (34.1) 0.233

Lower extremity 186 (42.0) 451 (50.0) 755 (49.0) 0.015

Initial level of pain

No pain 18 (4.1) 15 (1.7) 22 (1.4) 0.001

Mild pain 76 (17.4) 110 (12.4) 157 (10.3) < 0.001

Moderate to severe pain 331 (75.7) 750 (84.4) 1338 (87.8) < 0.001

NA 6 (1.4) 13 (1.4) 16 (1.0)

Analgesics administered

Opioids 165 (37.2) 490 (54.3) 977 (63.4) < 0.001

Esketamine 293 (66.1) 487 (54.0) 744 (48.3) < 0.001

Metamizole 5 (1.1) 18 (2.0) 38 (2.5) 0.216

NSAIDs 1 (0.2) 7 (0.8) 8 (0.5) 0.426

Acetaminophen 15 (3.4) 4 (0.4) 1 (0.1) < 0.001

Analgesic regimen

Mono therapy 408 (92.1) 798 (88.5) 1312 (85.2) < 0.001

Dual therapy 34 (7.7) 104 (11.5) 226 (14.7) < 0.001

Triple therapy 1 (0.2) 0 (0) 2 (0.1) 0.434

Medical combinations

Opioids only 135 (30.5) 386 (42.8) 756 (49.1) < 0.001

Esketamine only 259 (58.5) 392 (43.5) 536 (34.8) < 0.001

Opioids with Esketamine 29 (6.5) 95 (10.5) 200 (13.0) < 0.001

Metamizole only 2 (0.5) 13 (1.4) 18 (1.2) 0.274

Opioids with Metamizole 0 (0) 5 (0.6) 15 (1.0) 0.078

Acetaminophen only 12 (2.7) 2 (0.2) 0 (1.0) < 0.001

Route of administration

I.V. access 329 (74.3) 818 (90.7) 1399 (90.8) < 0.001

I.O. access 4 (0.9) 0 (0.0) 1 (0.1) < 0.001

Mucosal atomization device 8 (1.8) 13 (1.4) 6 (0.4) 0.004

NA 14 (3.2) 14 (1.6) 29 (1.9)

Technical monitoring applied

None 54 (12.2) 111 (12.3) 231 (15.0) 0.104

Blood pressure 168 (37.9) 432 (47.9) 823 (53.4) < 0.001

Pulse oximetry 362 (81.7) 743 (81.2) 1165 (75.6) 0.001

3-channel-ECG 101 (22.8) 188 (20.8) 339 (22.0) 0.676

NA 0 0 0
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estimated to receive analgesics prehospitally [8, 32, 33]. 
Compared with a recent study from Australia including 
only severely injured children transported by ground or 
air-medical services to a pediatric trauma center IV line 
placement was about twofold higher in this study [28]. 
This is of special interest, as a lack of IV access has been 
shown to decrease frequency of analgesia in pediatric 
patients [24, 29]. Alternative administration routes such 
as intraosseous or intranasal application devices are still 
infrequently used [29].

Analgetic drugs administered
The majority of children receiving analgesic drugs were 
injured, which is in line with previous studies describ-
ing proportions of 53–76% of all children requiring EMS 
to be injured [6, 34, 35]. The most common analgesic 
regimens were a mono therapy with opioids or Esketa-
mine followed by a combination therapy of opioids and 
Esketamine. Fentanyl was the most commonly adminis-
tered opioid with its preference also described by John-
son et  al. [24]. With increasing age, opioids were used 

more frequently, while the use of Esketamine decreased. 
Although this trend was independent of injury localiza-
tion, Esketamine was more often administered in extrem-
ity than in head or spine injuries. Controversies about the 
use of Ketamine in head injuries still prevail [36, 37]. The 
liberal use of the racemate Ketamine or its enantiomer 
Esketamine in an EMS setting, particularly with regard to 
its use in children is a priori dependent on national and 
regional regulations. In Austria, Esketamine is predomi-
nantly used over the racemate Ketamine since 10 + years 
due to its better side-effect profile [38]. Similar to the 
data presented here, a study from London, UK, stated 
that Ketamine was the preferred medication for on-scene 
pediatric analgesia [36].

With regard to opioids, many studies have shown their 
insufficient use in children in EMS settings. Fractions 
range from 2 to 32% of injured children to receive opi-
oids [8, 9, 29, 32, 39–41] or 15% of severely injured chil-
dren in HEMS to receive Ketamine or Fentanyl [25]. In 
our study, nearly all (> 95%) children who received anal-
gesia, received an opioid and/or Esketamine. This high 

Table 1  (continued)
CPR denotes cardiopulmonary resuscitation, ECG electrocardiogram, I.O. intraosseus, IQR interquartile range, IV intravenous, NACA National Advisory Committee for 
Aeronautics, NA missing values

Fig. 1  Proportional administration of potent analgesics (opioids, Esketamine) in dependency on injury location and age group. Shades of grey 
additionally indicate given proportions (darker < lighter)
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Table 2  Dosages and frequencies of administration of potent analgesics

IQR denotes interquartile range

n (%) or median (IQR) p

Age [yrs] 0–5
n = 443

6–10
n = 902

11–14
n = 1540

Fentanyl

n total 117 (26.4) 268 (29.7) 496 (32.2) 0.053

Proportion with documented dosage 55 (47.0) 166 (61.9) 270 (48.0)

Dosage [mg] 0.05 (0.03–0.07) 0.05 (0.05–0.10) 0.10 (0.05–0.20) < 0.001

Piritramide

n total 46 (10.4) 210 (23.3) 462 (30.0) < 0.001

Proportion with documented dosage 26 (56.5) 140 (66.7) 299 (64.7)

Dosage [mg] 2.38 (1.50–3.94) 4.00 (3.00–7.50) 7.50 (3.75–7.50) < 0.001

Morphine

n total 1 (0.2) 12 (0.1) 14 (0.9) 0.140

Proportion with documented dosage 1 (100.0) 6 (50.0) 10 (71.4)

Dosage [mg] 1.5 4.00 (4.00–5.00) 5.00 (3.50–6.00) 0.251

Esketamine

n total 293 (66.1) 487 (54.0) 744 (48.3) < 0.001

Proportion with documented dosage 156 (53.2) 258 (53.0) 325 (43.7)

Dosage [mg] 15.0 (10.0–25.0) 15.0 (12.5–25.0) 20.0 (15.0–25.0) < 0.001

Fig. 2  Development of MEES-scores, respiratory rates and SpO2 of children receiving opioids or Esketamine (n = 2829). On-site arrival of emergency 
physician compared to handover in hospital. Only patients with complete data with regard to the category of interest were included, resulting in 
n = 156 (5.5%) for total MEES-scores, n = 257 (9.1%) for respiratory rates and n = 262 (9.3%) for SpO2. Median NACA scores of patients with complete 
datasets: 4 (3–4) vs. 3 (3–4)
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proportion of potent analgesics among injured children 
receiving any kind of analgesia stands in strong con-
trast to other studies describing opioid use in merely 
13% of children receiving analgesia for fractures [32]. A 
decreased fraction of analgesia, in particular of opioid 
use in the youngest children (< 5  years), as seen in the 
presented data, has been described before [24, 27, 39, 
41] and has led to numerous pleas demanding that also 
neonates and young infants should receive adequate pain 
relief [7, 11].

Safety and efficacy of analgesics administered
The inadequate treatment of children suffering severe 
pain is under discussion [1, 42] and studies continue to 
demonstrate an underuse of analgesic agents, thus result-
ing in oligo-analgesia among pediatric patients [7–9]. In 
this regard, appropriate pain assessment and documen-
tation is acknowledged to be of utmost important [8, 11, 
43] to trigger and monitor pre-hospital analgesia. Nev-
ertheless, poor documentation of pain scores is rather 
common, especially among pediatric patients where 
documented pain is described in as few as 4% [24, 29, 
44–47]. In our study, we found the pain NRS score docu-
mented in 99% of all patients receiving analgesic drugs at 
the time of first contact, but only in 8% before or during 
handover in hospital. Therefore, sincere analysis of pain 
relief was deemed unsound.

Potent central analgesics, especially opioids, are feared 
for their potentially severe adverse events – in particular 
respiratory depression. In the specific HEMS setting in-
cabin space and patient access is limited, thus hampering 
the options to interfere and treat respiratory deteriora-
tion during flight. Literature on application safety of pre-
hospitally administered analgesics is growing both for 
Esketamine and opioids. The afore mentioned study from 
London, UK, described liberal racemate Ketamine use 
(mean 1  mg/kg), predominantly in awake non-trapped 
children with blunt trauma [36] and did not demonstrate 
any major side effects, especially with regard to loss of 
airway patency. These findings were in line with another 
small study (n = 40) reporting no adverse events of Keta-
mine during air transport [48]. Concerning opioids, two 
studies showed no substantial respiratory depression, 
hypotension or other clinically significant adverse effect 
attributable to Fentanyl (1–3  µg/kg) in pediatric air-
transported trauma patients [26, 44]. Especially the use 
of pain protocols addressing pain medication were shown 
to safely and effectively increase the frequency of anal-
gesia without causing any major side effects [24, 44]. It 
is noteworthy that pediatric analgesia in our study was 
not driven by elaborated protocols. Moreover, HEMS in 
Austria is typically physician staffed and the vast majority 
of HEMS physicians (80%) are trained anesthesiologists 

with specific training in prehospital emergency medicine. 
The development of MEES-Scores, respiratory rates and 
SpO2 values in children not requiring mechanical ventila-
tion on-site, indicated application safety but data was too 
incomplete to draw sincere conclusions. However, more 
than two-thirds of children receiving opioids or Esketa-
mine had an entry in respiratory measures required dur-
ing transport. Hereof, nearly two-thirds did not require 
any additional measures at all, and more than one-third 
merely received oxygen supplementation during trans-
port. Of course, severe side effects causing immediate 
intubation on-site may have been missed in our analysis 
as on-site intubated patients were primarily excluded. 
Additional analysis however revealed, that from the 293 
injured children receiving analgesic medication and 
requiring intubation on-site, 78.8% were classified as 
NACA ≥ 5. Therefore, we truly believe that intubation 
was indicated by injury severity rather than medica-
tion side effects. In accordance with existent literature, 
we assume application safety of potent analgesics, when 
administered by protocol or by an experienced physician.

Limitations
Complete documentation, including both values from 
initial on-site evaluation and later arrival in hospital was 
present only in 156 cases regarding MEES-Scores (5.5%), 
257 cases regarding SpO2 values (9.1%), 262 cases regard-
ing respiratory rates (9.3%) and n = 220 cases regarding 
pain levels (7.9%). As mentioned before, poor documen-
tation quality is not uncommon in emergency settings 
and reporting bias can therefore not be excluded. Fur-
thermore, pain levels were documented by utilizing an 
NRS guided scale but not by exact numeric documenta-
tion. As children may often not be capable of adequately 
assessing an NRS, we must assume that pain-levels were 
often approximated by the HEMS-physician. As a result, 
detailed analysis of pain reduction was therefore not pos-
sible. Also due to incomplete documentation, weight 
dependent dosages of administered analgesia could not 
be specified. Furthermore, data analysis in general was 
conducted retrospectively.

Conclusions
In this physician-staffed HEMS setting, pediatric trauma 
patients liberally receive opioids and Esketamine for 
analgesia. With regard to severe respiratory insufficiency 
during transport, the application of these potent analge-
sics seems safe.

Appendix
See Fig. 3.
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