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Preface

Dear Readers,

We are pleased to present the 2026 Annual Report of the TraumaRegister DGU®. In an effort to conserve
resources and make a small contribution to environmental and climate protection, we have decided to publish
the Annual Report exclusively in digital format.

This edition incorporates several substantive enhancements aimed at further improving both the quality of the
analyses and the transparency of data quality. These developments further strengthen the value of the
TraumaRegister DGU® for quality assurance and health services research.

Data quality has continued to improve across many areas of the registry. In 2025, for example, the use of
capnography was documented in 96% of all endotracheal intubations, representing the highest rate recorded to
date in the TraumaRegister DGU® and providing a clear indication of progress towards even greater patient
safety.

Particular attention should be paid to the analyses of the proportion of patients with prolonged stays in the
intensive care unit (PICUP score). In 2025, the observed proportion was 3.0 % lower than the predicted rate. This
development may indicate changes in intensive care, which is presented in more detail in this report.

In previous years, only the number of the valid cases was reported for process times in the trauma room (Section
4.2). From this year onwards, however, the number of the overall cohort will also be published. Discrepancies
between these numbers may arise, when, for example, a transfusion was administered but no time was
documented, or when cases were excluded because the intervention took place after the 120-minute cut-off.
This additional information is important for interpreting process times, as demonstrated by Indicator 4.2.5,
“Time to initiation of transfusion”: There has been a generally encouraging continuous reduction in the time
taken to initiate transfusion. However, this improvement is accompanied by a decrease in the number of valid
cases. Unfortunately, it is not possible to determine whether this leads to a bias in the results, as it is unclear
whether the missing data occurred randomly or systematically. To minimise the risk of potential bias, we
strongly encourage the complete documentation of time points for the respective quality indicators wherever
possible.

We would also like to commend and thank everyone involved in case documentation for their outstanding work.
The assessment of documentation quality demonstrates substantial improvements for many variables. For
instance, the documentation of cardiopulmonary resuscitation showed sufficient improvement to prompt a shift
from the red to the yellow category, while the documentation of ASA classification advanced from yellow to
green. Only a further 1% improvement is required for the variables pupillary response and blood pressure on
admission to reach the green category. The time taken from admission to case creation and case completion has
also decreased. Keep up the excellent work!

In addition, there has been a trend towards decreasing the use of FAST ultrasonography in patient cohorts
without CT imaging. This may result in diagnostic gaps. We would therefore like to emphasise the ongoing
importance of this well-established diagnostic procedure in everyday clinical practice.

In 2025, less than 50% of patients who subsequently received a transfusion had received tranexamic acid in the
prehospital setting. This observation highlights that there is considerable potential for improvement in the
implementation of evidence-based recommendations.

Since the 2025 Annual Report, mortality rates has been compared with the expected prognosis based on the
RISC Ill score. This may result in different mortality values compared with previous reports. These changes are
solely attributable to the recalculation of the RISC Ill score, which now includes patients who died but were
previously excluded due to an existing therapy-limiting patient will. Values for previous years have also been
recalculated using the RISC Ill score.

© 2026 Sektion NIS of DGU, ITF of AUC 4
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Over the past year, 19 scientific publications based on TraumaRegister DGU® data have been published. We
would like to thank all the authors and reviewers, and in particular the participating hospitals, whose continued
commitment makes this scientific work possible.

We would like to extend our special thanks to the medical reviewers who serve on the TraumaRegister DGU®
Reviewboard: PD Dr. med. Carina Jaeckel, Prof. Dr. med. Arasch Wafaisade, Dr. med. Arne Wilharm, and PD Dr.
med. Bjorn Hussmann.

Finally, we would like to draw attention to an important development in the TraumaRegister DGU®:

Starting in 2027, revised inclusion criteria will apply. The aim of this change is to continuously adapt the registry
to current requirements in trauma care and to further strengthen its relevance for quality assurance and
scientific analyses. Over recent years, for example, the possibilities for monitor-based patient surveillance have
evolved, with such monitoring no longer being limited to intensive care units. We therefore ask all participating
hospitals to familiarise themselves with the new criteria as soon as possible. Further information will be
provided in a timely manner.

We hope that this Annual Report will provide valuable insights into clinical practice, quality assurance and health
services research, and contribute to improving the care of severely injured patients even further.

Sincerely yours,

Sebastian Imach Heiko Trentzsch Rolf Lefering
/ o~ 1
/ ] Y /] 1o
Sl S
Stefanie Bartha Stefan Huber
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1 Number of cases

Inclusion criteria for documenting a patient in the TraumaRegister DGU® (TR-DGU) are admission via the
emergency room and the need for intensive care. Patients who died before ICU admission should also be
included. This pragmatic criterion was chosen to avoid complicated score calculations in the emergency room
and to limit the documentation to patients with relevant, serious injuries.

However, the number of documented patients with only minor injuries has continuously increased over the
years. This is not only unnecessary work for the hospitals, but more importantly it makes it difficult to draw
comparisons both between hospitals and over time. Therefore, in 2015 a basic group was defined and nearly all
analyses presented in this report refer to this patient group only (i.e. not to all documented patients).

The severity of each injury is described using the Abbreviated Injury Scale (AlIS), which classifies severity from 1
(minor) to 6 (maximal). Using these severity grades, more sophisticated measures like the maximum AIS (MAIS),
the Injury Severity Score (ISS) or the New ISS (NISS) can be derived.The basic group of the TR-DGU is defined as:

All patients with MAIS = 3 AND all MAIS 2 patients who died or were treated in the intensive care unit.

Unless another patient cohort is explicitly specified, the analyses in this report only refer to the basic group.

The following flowchart gives an overview of the composition of the basic group.

Total of patients

MAIS 1 MAIS 2 MAIS = 3

Survivors without Deceased/Survivor
intensive care with intensive care

|

* |55 2 16 associated with physiological
consequencesaccording to the new
~polytrauma” definition (Paffrath et al.
2014, Pape et al. 2014)

Basic group

** According to the ,Berlin Definition”,
at least two body regions must be
severley affected (MAIS = 3 in each)
and one or more physiological
problems may occur (Pape et al, 2014)

ISS = 16

Life-threatening
severe injured*

Polytrauma**

Figure 1: Flowchart describing the composition of the basic group
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The following table shows the data of groups as defined in figure 1. The table is broken down by the MAIS

criteria as well as the basic group and selected subgroups.

Table 1: Number of cases in 2025 from the TR-DGU

al. 2014).

TR-DGU Primary Transfer Early
2025 admitted in transfer out

Total number
of documented patients. 39,370 34,467 2,653 2,450
MAIS 1
For these patients, the most severe injury was AlS grade 1 (MAIS = 1). 2,810
Thus, they were not severely injured. Furthermore, the RISC II1* ('7 %) 2,691 24 95
prognostic score has not been validated for these cases and they were °
excluded from all further analyses (except chapter 5.3).
MAIS 2 survivors without intensive care 3.534
The most severe injury was of AlS grade 2. These patients survived (é %) 3,887 216 148
and did not receive intensive care. ?
MAIS 2 deceased or survivors needing intensive care 4.389
The most severe injury was of AlS grade 2. The patients died or (1'1 %) 3,977 221 148
survived but required intensive care. .
MAIS 2 3
The most severe injury was of AlS grade 3 or more (MAIS 3+). This 28,791
criteria is also used by the EU as an internationally agreed to (73 %) 24,598 2,336 1,857
definition of a ,,serious injury” in the context of road accidents.
Non-basic group 6.344
Patients with MAIS 1 as well as patients with MAIS 2 that survived (1'6 %) 5,812 87 445
without intensive care.** .
From this point onward all absolute numbers and percentages refer only to the basic group
Basic group
This definition includes all MAIS > 3 patients and MAIS 2 patients who
died or were treated on the intensive care unit. Patient age must also 33,180 28,617 2,558 2,005
be documented.
Intensive care 25,709
Patients admitted to the ICU. (77 %) 22,719 2,275 715
Deceased 4,023
Patients who died in the acute care hospital. (12 %) 3,739 284 0
ISS 16+ 18.365
The definition ISS 2 16 (or > 15) is commonly used to define a serious (5!'5 %) 15,402 1,720 1,243
injury.
Life-threatening severe injury
Injury severity of ISS 2 16 in conjunction with physiological problems 10,822 9299 373 650
according to the , polytrauma” definition (Paffrath et al. 2014, Pape et (33 %) !
al. 2014).
Polytrauma
According to the ,Berlin Definition”, two body regions are severly 4,833 4321 204 218
affected and one or more physiological problems are present (Pape et (15 %) ’

* RISC Ill: Revised Injury Severity Classification (Lefering et al, 2026)

**Exclusive cases that are documented as part of TR-DGU modules
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2 Observed and expected outcome

A central element of quality assessment in the TraumaRegister DGU® is the comparison of observed and
expected outcomes. In addition to comparing mortality with prognosis derived from injury severity, a similar
comparison for long-stay ICU patients has been introduced in 2025.

2.1 Comparison of Mortality and Its Prognosis

To calculate the mortality prognosis, the RISC lll (Revised Injury Severity Classification: Version 3) is used. This
score can be calculated for all primarily admitted patients.(ppatients deceased within the first week with a
patient's volition are no longer excluded from the RISC Il calculation). Further information on RISC lll can be
found in Chapter 11.3.

No. of basic group patients documented in the TR-DGU in the last 10 years (2016-2025) n=320,612
- of these, documented last year (2025) n=33,180
- of these, only primary cases (no transfer in; no early transfer out) n=28,617

Comparisons of mortality and risk of death prognosis will be performed for primary admitted patients only
(Figure 2). For patients transferred in from another hospital (n = 2,558 in 2025), the initial status from primary
admission is missing; for patients transferred out early (within 48 hours after admission; n = 2,005 in 2025), no
final outcome is documented.

The mean age of the remaining 28,617 patients was 56 years and 69 % were male. The mean ISS was 18.1 points.
Of these patients 3,739 died in hospital, which is 13.1 % (95 % Cl: 12.7 - 13.5). The risk of death prognosis based
on RISC Il is 13.3 %. You find these values for the TR-DGU in figure 2.

35 35
30 — — 30
25 — — 25
X 20 - — 20
z
s
S 15 - — 15
S
10 — — 10
5 — — 5
0 - — 0
TR-DGU TR-DGU TR-DGU
10 years 2024 2025
No. of pat. (n): 273,435 26,816 28,617
Mortality [%]: 12.3 13.4 13.1
RISC 11l [%]: 12.6 13.4 13.3

Figure 2: Observed mortality and risk of death prognosis (RISC Ill)
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Expanded information for Figure 2:

The bars represent the observed mortality rate; percentages are given in the table at the bottom of each bar.
The predicted mortality rate, RISC I, is given as a box. This box turns to green or red in case that the
observed mortality is significantly lower (= better) or higher (= worse) than expected, respectively. For the
interpretation of the results, it must be considered that these findings depend on statistical uncertainty.
Therefore, the 95 % confidence interval (Cl) for the observed mortality rate is given as well (grey vertical error
bars). The 95 %-Cl describes a range of values which covers the ,true” value with a high probability (95 %). The
more patients a value is based on, the narrower the Cl.

Data quality for the risk of death prognosis

The validity of a prognosis depends on the quality and the completeness of the variables required for its
calculation. In the TR-DGU two different documentation types are used, the standard and the QM dataset. The
standard dataset includes all parameters that are recorded by the registry. The QM dataset is a reduced version
of the standard dataset. The risk of death prognosis RISC Ill score, developed for the TraumaRegister DGU®, is
based on 13 different variables. Since the revision of the dataset in 2015, all 13 required variables are recorded
by both datasets. Even though the only mandatory components are age and injury severity, every additional
piece of information increases the accuracy of the outcome prediction.

Therefore, additional information on the data quality of the variables used for the prognosis is provided here. If
all data required for calculation of the RISC Ill score were recorded, or if only one value was missing, then this
patient was considered as a ,well documented” case. The percentage of well documented patients (per
hospital) is then used to quantify the data quality of outcome prediction. The following applies:

[ more than 95 % of cases were well documented,
80 - 94 % of cases were well documented,

[ ] less than 80 % of cases were well documented.

Table 2: Data quality for the calculation of the RISC Ill score

TR-DGU TR-DGU TR-DGU
10 years 2024 2025
Total cases (n) 273,435 26,816 28,617
,Well documented” (n) 222,798 23,010 24,617
,Well documented” (%) 82 86 86
Data quality colour code
Average number of missing values per patient for the calculation 08 0.6 0.6

of the RISC Il

© 2026 Sektion NIS of DGU, ITF of AUC 9
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Mortality vs. risk of death prognosis

Figure 3 compares the observed mortality of each hospital with their respective RISC lll prognosis for all the
hospitals participating in the TR-DGU in 2025. The deviation of the observed mortality from the expected
prognosis is plotted against the number of patients. Negative values correspond to mortality rates lower than
expected. The funnel shaped line represents the 95 % confidence interval. Hospitals with fewer than 5 patients
are not included due to the large statistical uncertainty.

TR-DGU 2025: Patients in the basic group: 28,617 primary admitted cases

Deviation between mortality and prognosis: -0.2%

204 ©

® more deaths
than expected

10

Deviation from expected mortality (%)

.
o
-10
fewer deaths
= b than expected

204 4

T T T T T T T T T

0 50 100 150 200 250 300 350 400

No. of patients
Figure 3: Deviation between the observed mortality and the risk of death prognosis (RISC Ill) of every hospital participating in the TR-
DGU with more than 5 cases in the year 2025
In addition to the difference between observed and expected mortality, a 'Standardized Mortality Ratio' (SMR)
can also be calculated from these two values. The SMR is determined by dividing the observed by the expected
rate. If both rates are equal, the result is 1. If more patients have died than expected, the value is greater than
1; if fewer deaths have occurred, the SMR is less than 1. The SMR for the past 10 years is presented in chapter
6.2.

© 2026 Sektion NIS of DGU, ITF of AUC 10
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2.2 Prolonged ICU stays

A new element of quality assessment in the TraumaRegister DGU® is the prediction of a prolonged intensive care
unit stay in surviving patients. A prolonged ICU stay (PICUS) is defined here as more than 7 days. Complications
such as sepsis or (multi-)organ failure can lead to a prolonged ICU stay, but so can the successful treatment of a
severely injured trauma patient. Therefore, similar to mortality, it is necessary to calculate a probability
(prognosis) for a prolonged ICU stay.

Although only around 22% of severely injured patients require a prolonged ICU stay, this group is responsible for
more than 70% of total ICU days and over 90% of all days on mechanical ventilation.

For this purpose, an instrument was developed using data from the TraumaRegister DGU® to calculate such a
prognosis in surviving patients (Prolonged ICU Prediction = PICUP). The score includes the following variables:
age 260 years, number of diagnoses, most severe injury, traumatic brain injury (AIS 3+), spinal injury (AIS 3+), pre-
trauma ASA score, blood transfusion, intubation/mechanical ventilation in the ICU, shock, and secondary
transfer (Lefering & Waydhas 2024).

The PICUP score was developed based on more than 100,000 cases from the TraumaRegister DGU® covering the
years 2014 to 2018. Validation was performed using data from 2019 to 2022. Currently, the proportion of
patients with a prolonged ICU stay (PICUS) is below the predicted value.

The observed proportion of patients with a prolonged ICU stay (PICUS) is then compared to the expected
proportion (PICUP). Similar to mortality analysis, a 95% confidence interval is calculated for the observed rate.
This comparison can only be performed for surviving patients who were admitted to and treated in the intensive
care unit.

Patients are excluded from this calculation for the following reasons:

¢ Missing information on ICU length of stay (n = 407 in 2025)

e Late transfer in (>3 days, relevant prior treatment; n = 94 in 2025)

e Early secondary transfer (<48 hours; n = 2,005 in 2025)

» Transfer while still requiring intensive care (ICU treatment not yet completed; n =95 in 2025)

© 2026 Sektion NIS of DGU, ITF of AUC 11
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No. of basic group patients documented in the TR-DGU in 2025

- surviving patients treated in the ICU (excluding early transfers)

— after exclusion criteria applied

n =33,180
n=21,851
n=21,256

The remaining 21,256 patients had an average age of 52.4 years, and 70 % were male. The mean ISS was 17.3
points. Among these patients, 4,432 stayed longer than seven days in the ICU, corresponding to 20.9 % (95% Cl:
20.3 — 21.4). The predicted probability of a prolonged ICU stay (> seven days) for the 21,256 patients was 23.8 %.

Figure 4 shows these values for the TR-DGU.

35 35
30 — 30
— 25 — 25
X [ |
- [ |
8
h 20 20
>
o
©
% 15 - 15
c
S
o
& 10 10
5 — 5
o - 0
TR-DGU TR-DGU TR-DGU
10 years 2024 2025
No. of pat. (n): 228,560 20,810 21,256
PICUS [%]: 21.9 21.9 20.9
PICUP [%]: 22.8 23.3 23.8

Figure 4: Observed proportion of prolonged ICU stays (PICUS) and the associated prognosis (PICUP)
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Prolonged ICU stays vs. prognosis

Figure 5 compares the proportion of patients who stayed longer than seven days in the ICU with the predicted
values from all clinics participating in the TR-DGU for 2025. The difference between the observed and predicted
proportions of patients with a prolonged ICU stay is shown for each clinic according to their case numbers.
Negative values indicate that fewer patients than expected remained in the ICU for more than seven days. The
funnel-shaped line represents the 95% confidence interval. Clinics with fewer than 5 patients are excluded here
due to statistical uncertainty.

TR-DGU 2025: Cases 21,256 relevant patients

Difference between observed rate and prognosis:  -2.9%

20

more PICUS
than expected

Deviation from expected value (%)

fewer PICUS
than expected

T T T T T
100 150 200 250 300
No. of patients
Figure 5: Difference between the observed proportion of patients with an ICU stay longer than seven days (PICUS) and the prognosis

(PICUP) of all clinics participating in the TR-DGU with at least 5 cases for the year 2025.

In addition to the difference between the observed proportion of patients with a prolonged ICU stay and their
prognosis, an 'Observed Expected Rate' (OER) can also be calculated based on these two values. The OER is
determined by dividing the observed rate by the expected rate. If both rates are equal, the OER is 1. If more
patients experience a prolonged ICU stay than expected, the value is greater than 1; if fewer, the OER is less than
1. The OER for the past 10 years is presented in chapter 6.3.
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3 Basic data from the last 3 years

Table 3: Overview of the data from the TR-DGU from the last 3 years

TR-DGU
10 years 2023 2024 2025

Total number of patients (n) 320,612 31,419 31,198 33,180
Primary admitted and treated patients (n) 273,435 27,034 26,816 28,617
Patients transferred out early (n) 20,127 1,876 1,792 2,005
Patients transferred in (n) 27,050 2,509 2,590 2,558
Demography (all patients in the basic group)
Mean age [years] 53.7 54.5 55.2 55.7
70 years or older [%] 29.0 30.1 31.4 329
Proportion male [%] 69.5 69.7 69.1 68.8
Trauma
Blunt trauma [%] 95.9 95.6 95.6 95.6
Mean ISS [points] 18.3 18.5 18.4 18.3
ISS> 16 [%] 54.5 55.4 55.5 55.3
TBI (AIS head > 3) [%] 371 37.7 38.2 39.5
Prehospital care (only primary admissions)
Intubation by emergency physician [%] 19.6 19.1 18.2 17.3
Unconscious (GCS < 8) [%] 15.6 15.0 15.0 14.7
Shock (RR £ 90 mmHg) [%] 8.0 8.2 7.8 7.6
Emergency room care (only primary admissions)
Whole-body CT [%] 75.2 72.7 72.2 70.0
X-ray of thorax [%] 22.5 17.3 17.2 16.4
Patients with blood transfusion [%] 7.7 8.4 9.2 8.7
Treatment in hospital
Patients with surgery 1) [%] 65.6 65.5 63.8 62.7
Patients treated in the ICU [%] 84.1 83.0 79.9 77.5
Length of stay in the ICU 3) [days] 6.1 6.1 6.1 6.1
Outcome
Length of stay in hospital 4) [days] 14.8 14.5 14.2 13.8

[n] 36,915 3,835 3,927 4,023
Hospital mortality 4)

[%] 12.3 13.0 134 12.9
Multiple organ failure 2)4) [%] 16.4 14.5 14.1 13.0
Discharge to other hospital [%] 16.8 17.4 14.3 14.0

1) years where less than 20 % patients underwent surgery are excluded
2) not available in the reduced QM dataset

3) only ICU patients

4) excludes patients transferred out early

© 2026 Sektion NIS of DGU, ITF of AUC
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4 Indicators of process quality

Quality indicators are measurements which are presumed to be associated with the quality of care and outcome.
All results presented here are based on cases only from the basic group in 2025 with valid data or respective
subgroups thereof. This includes early transfer out cases.

For each indicator, the distribution of the values of all participating hospitals is presented graphically over time.
The light blue circles present the individual hospital values. The grey horizontal line is the mean across all
hospitals for that year. The analyses are based on valid cases from the respective cohort with complete time
data available within the predefined time frame.

4.1 Prehospital indicators
4.1.1 Prehospital time

The sooner a patient reaches a trauma centre, the earlier life-saving interventions can be performed. Only
patients with ISS > 16 are included here. The time period from accident until hospital admission is presented as
an average value in minutes. Implausible time values < 5 minutes and > 4 hours are excluded.
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Year: 2021 2022 2023 2024 2025
TR-DGU: 65 [min] 66 [min] 66 [min] 67 [min] 68 [min]
Min-Max: 5-240 [min] | 5-240 [min] | 5-240 [min] | 5-240 [min] | 5-240 [min]
Valid cases [n]: 10.564 11.233 11.512 12.131 13.180
Pat. ISS >= 16 [N]: 14.084 15.356 15.673 15.519 16.645

Figure 6: Distribution of the mean duration from accident until hospital admission of patients with mit ISS > 16 over all hospitals,
2021-2025, — TR-DGU, o single hospital value
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4.1.2 Capnometry in intubated patients

Capnometry helps to assess the effectiveness of intubation in intubated patients. Only patients with a
prehospital endotracheal intubation with valid data for capnometry are considered here. Intubated patients
without information regarding capnometry cannot be analysed (n = 1,108).
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Year: 2021 2022 2023 2024 2025
TR-DGU: 89 % 87 % 89 % 93 % 96 %
Capnometry (n): 3,061 3,325 3,376 3,749 3,740
Intubated (N): 3,447 3,835 3,794 4,019 3,916

Figure 7: Distribution of the capnometry rate in prehospital intubated patients over all hospitals, 2021-2025, — TR-DGU, o single

hospital value
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4.1.3 Intubation of unconscious patients

The prehospital intubation of unconscious patients guarantees an oxygen supply until the hospital is reached.
Only patients with a prehospital documented GCS < 8 are considered here, regardless of the injury severity.
When information on intubation is missing it is considered as ,no intubation”, while an alternative airway is
counted here as ,,intubation”.
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Year: 2021 2022 2023 2024 2025
TR-DGU: 84 % 83% 84 % 82 % 79 %
Intubated (n): 2,981 3,260 3,247 3,151 3,207
Unconscious (N): 3,566 3,943 3,886 3,847 4,050

Figure 8: Distribution of the intubation rate in unconscious patients over all hospitals, 2021-2025, — TR-DGU, o single hospital value
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4.1.4 Pelvic binder in pelvic fracture

General Annual Report

The stabilisation of an instable pelvic fracture can help to improve the hemodynamic status of the patient. Only
cases with a pelvic fracture (AIS severity 3 to 5) are considered here. The pelvic binder is documented in the

standard dataset only.
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Figure 9: Distribution of the pelvic binder rate in patients with an instable pelvic fracture over all hospitals, 2021-2025, — TR-DGU, o

single hospital value
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4.2 Process times in the emergency room

4.2.1 Time until whole-body CT

If a whole-body CT is indicated, it should be performed immediately after admission to the ER in order to initiate
subsequent interventions in a timely manner. Time periods > 120 minutes are excluded from the following

analysis. All patients who received a whole-body CT are considered here.
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Figure 10: Distribution of the mean duration from admission to the ER until whole-body CT over all hospitals, 2021-2025, — TR-DGU, o

single hospital value
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4.2.2 Time until first emergency surgery

Twelve different emergency

interventions are documented

in TR-DGU (decompressive craniectomy,
laminectomy, resuscitative thoracotomy, thoracotomy, laparotomy, revascularisation, embolisation, REBOA,
escharotomy, dermatofasciectomy and stabilisation of pelvis or extremities). All patients with at least one of
these interventions are considered here. Time periods between admission to the ER and emergency surgery >
120 minutes are excluded.
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Figure 11: Distribution of the mean duration from admission to the ER until the first emergency surgery over all hospitals, 2021-2025,
— TR-DGU, o single hospital value
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4.2.3 Time from admission to the ER until surgery in penetrating trauma

Time period between admission to the ER and the first surgical intervention (list of procedures see 4.2.2) in
patients with penetrating injuries (stabbing, gunshot, etc.). Time periods longer than 120 minutes are excluded

from this analysis.
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Figure 12: Distribution of the mean duration from admission to the ER until surgery in patients with penetrating trauma over all

hospitals, 2021-2025, — TR-DGU, o single hospital value
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Time period from admission to the ER until the first surgical intervention (list of procedures see 4.2.2) in patients
in shock (systolic blood pressure < 90 mmHg). Time periods longer than 120 minutes are excluded from this

analysis.
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Figure 13: Distribution of the mean duration from admission to the ER until surgery in patients with shock over all hospitals,
2021-2025, — TR-DGU, o single hospital value
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4.2.5 Time until start of blood transfusion

If blood substitution is required, this should be done as quickly as possible. All patients with a valid time to blood
transfusion (pRBC) are considered here. Time periods between admission to the ER and time of blood

transfusion over 120 minutes are excluded from this analysis.
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Figure 14: Distribution of the mean duration from admission to the ER until start of the transfusion over all hospitals, 2021-2025, — TR-

DGU, o single hospital value
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4.2.6 Decompressive Craniectomy

In patients with intracranial bleeding after severe traumatic brain injury (TBI, AIS severity = 5) a decompressive
craniectomy is indicated. Only surgery patients with a valid time to surgery (max. 120 minutes) and AIS severity

degree of 5 are considered in this analysis.
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Figure 15: Distribution of the mean duration from admission to the ER until decompressive craniectomy over all hospitals, 2021-2025,

— TR-DGU, o single hospital value
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4.3 Diagnostics and interventions

4.3.1 Cranial CT (cCT) with GCS < 14

A reduced consciousness could be indicative of a TBI and should be investigated with a cranial CT (cCT) or whole-
body CT. All patients with a GCS < 14 are included, either prehospital or on admission (if not intubated). Patients
who died within the first 30 minutes after admission are excluded, because a cCT / whole-body CT is no longer
possible. A missing value regarding cCT / whole-body CT is considered as ,not performed”.
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Figure 16: Distribution of the cCT rate in patients with GCS < 14 over all hospitals, 2021-2025, — TR-DGU, o single hospital value
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4.3.2 Sonography in patients without CT

If no whole-body CT / cCT has been performed, abdominal sonography (FAST = Focused Assessment with
Sonography for Trauma) should be part of the diagnostic work-up. All patients without a documented whole-
body CT / cCT are included in this analysis. A missing value regarding the FAST is considered as ,,not performed”.
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Figure 17: Distribution of the sonography rate in patients without whole-body CT / ccT over all hospitals, 2021-2025, — TR-DGU, o

single hospital value
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4.3.3 Prehospital tranexamic acid in patients with blood transfusion

Based on a randomized trial, patients receiving tranexamic acid (TXA) need a reduced transfusion volume or
even no transfusion at all. Therefore, patients who require a blood transfusion should have been previously
given TXA. All patients with documented blood transfusion (received pRBCs in the ER up to ICU admission) are
included here. A missing value regarding prehospital TXA administration is considered as ,no TXA given”.
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Figure 18: Distribution of the prehospital tranexamic acid rate in the ER or surgery phase transfused patients over all hospitals,
2021-2025, — TR-DGU, o single hospital value
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4.3.4 Tranexamic acid in the ER in patients with blood transfusion

Currently, tranexamic acid given in the ER is only documented in the standard dataset. All patients with
documented blood transfusion (received pRBCs in the ER up to ICU admission) are included here. A missing value
regarding TXA administration in the ER is considered as ,no TXA given”.
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Figure 19: Distribution of the TXA admission rate in the ER in patients transfused between ER and intensive therapy over all hospitals,

2021-2025, — TR-DGU, o single hospital value
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4.4 Data quality

4.4.1 Completion rate

A key aspect of the quality of registries is data completeness. Since April 2024, a completion rate has been
calculated for each case during data entry into the TR-DGU. Due to the heterogeneity of the documented cases
and the technical implementation of the questionnaire, a 100% completion rate is generally not achievable.

This quality indicator is based on all primarily admitted patients, which have been documented in the TR-DGU
since 15 April 2024 and it provides a reference for realistically achievable completion rates.
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Figure 20: Distribution of the completion rate for primarily treated patients, which have been documented in the TR-DGU since April
2024, across all hospitals, 2021-2025, — TR-DGU, o single hospital value

© 2026 Sektion NIS of DGU, ITF of AUC 29



TraumaRegister DGU® General Annual Report

4.4.2 Blood gas analysis performed / Base excess documented

A blood gas analysis (BGA) provides important and timely information about the condition of a trauma patient.
But often these measurements are not documented in the TR-DGU. Specifically the base excess (BE) is an
important outcome predictor that is used in the RISC Il prognostic score. Detailed results regarding the
completeness of data are presented in chapter 10. As an example, the completeness of BE data is presented

here in the same way as the process indicators above.

All primary admitted patients are considered in this analysis and the proportion of patients with valid BE values

is calculated. BE values less than -50 mmol/I or greater than 20 mmol/I are excluded.
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Figure 21: Distribution of the patient rate with documented base excess (BE) over all hospitals, 2021-2025, — TR-DGU, o single
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5 Comparisons of the hospitals in the TraumaNetzwerk DGU®

In chapter 5, the hospitals in the TraumaNetzwerk DGU® are displayed corresponding to their trauma level. The
classification into local, regional, supra-regional TraumaZentrum DGU® results from the certification
requirements of the Whitebook Medical Care of the Severly Injured from the German Trauma Society. Hospitals
that are not certified are not considered in the data.

5.1 Documented TraumaNetzwerk DGU® patients in the last 10 years

Figure 22 presents the number of documented trauma patients treated in certified TraumaNetzwerk DGU®
centres in the last ten years. In the TraumaNetzwerk DGU® 294,234 Patienten were documented in the last 10
years, including 29,725 patients in the latest year alone.

35,000
31,500
28,000
24,500
21,000 -
17,500
14,000
10,500
7,000
3,500
0

ients

pat

G

Number o

I I I I I T I I T T
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Year
Figure 22: Documented number of patients in the TraumaNetzwerk DGU® basic group from 2016-2025
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5.2 Number of patients in each trauma level

In the latest year, the TraumaNetzwerk DGU® documented 29.725 patients in the basic group. The values in
figure 23 represent the median (vertical line), the interquartile range (grey box) and the minimum/maximum
(horizontal line). Hospitals without a TraumaNetzwerk DGU® certification are excluded here.
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Figure 23: Median number of cases of the in the TraumaNetzwerk DGU® participating trauma centres separated by the trauma level in
2025

5.3 Comparisons between the trauma levels

Table 4 allows a comparison of the hospitals in the TraumaNetzwerk DGU® with the same trauma level. The total
values of all certified trauma centres from the TR-DGU are presented as well.

In order to reduce the statistical uncertainty, all patients from the last three years are pooled and analysed
together.

Table 4: Basic data from the total data from the TR-DGU trauma centres over the past three years

Trauma centres DGU

Characteristics local regional r::g:;\l TR-DGU
Number of hospitals 280 239 134 653
Portion of patients in the TR-DGU 10% 30% 60 % 100 %
Patients per year and hospital (mean) n 11 /year 36 /year 128 /year 44 /year
Patients (3 years, cumulated) n 9,066 25,772 51,408 86,246

. . n 7,352 22,126 44,850 74,328
Primary admitted and treated (%) (81 %) (86 %) (87 %) (86 %)
Primary admitted and transferred out early (< 48 h) (;,) (11’520/3’) (21?%/3) (Z‘E/i) %{;3%
Transferred in from another hospital (;’) (19;)) (;10/90) (51'5% %36?15
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Table 4 continuation:

Trauma centre
Characteristics local regional r:lg‘g:;l TR-DGU
Patients
Average age [years] M 60.2 58.6 53.2 55.6
Patients aged 70 years and older % 40 % 37% 28 % 32%
Males % 65 % 67 % 71% 69 %
ASA 3-4 % 28 % 28 % 24 % 26 %
Injuries
Injury Severity Score (ISS) [points] M 13.9 16.5 20.0 18.3
Proportion with ISS > 16 % 36 % 49 % 61 % 55 %
Proportion polytrauma * % 7% 11% 18% 15%
Proportion with life-threatening severe injury ** % 20% 29% 36 % 32%
Patients with TBI, AIS>3 % 21% 31% 44 % 38%
Patients with thoracic injury, AIS>3 % 36 % 40 % 39 % 39 %
Patients with abdominal injury, AIS > 3 % 7% 9% 11% 10%
Prehospital care (primary admissions only)
Rescue time (accident to hospital) [min] M 64.1 65.1 72.7 69.1
Prehospital volume administration [ml] M 378 460 627 543
Prehospital intubation % 2% 8% 26 % 18%
Proportion unconscious (GCS < 8) % 4% 7% 18 % 13%
Emergency room (primary admissions only)
Blood transfusion % 4% 5% 12% 9%
Whole-body CT % 59 % 66 % 79 % 73 %
Cardio-pulmonary resuscitation % 1% 2% 4% 3%
Shock / hypotension % 4% 5% 8% 7%
Coagulopathy % 8% 9% 10% 9%
Length of stay (without early transfers out)
Length of intubation on the intensiv care unit [days] M 4.5 5.7 7.0 6.7
Length of stay on the intensiv care unit [days] M 2.1 3.5 6.3 5.1
Length of stay in the hospital [days] M 10.0 11.8 16.0 14.3
Outcome and prognosis (without transfers in and early transfers out)
Patients n 7,352 22,126 44,850 74,328
Non-survivors n 543 2,364 7,023 9,930
Hospital mortality % 7.4% 10.7 % 15.7% 13.4%
RISC Ill prognosis % 7.8% 10.8 % 15.5% 13.3 %
GCS = Glasgow Coma Scale; AlS = Abbreviated Injury Scale; M = Mean
* Polytrauma: see ,,Berlin-Definition” (Pape et al. 2014)
** Life-threatening severe injury: ISS > 16 in conjunction with phys. effects (Paffrath et al. 2014)
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5.4 State of transfer within the trauma levels

The transfer status of all patients in the TraumaNetzwerk DGU® is displayed in the following figure, classified
according to the trauma level for the year 2025. As expected, the proportion of patients that are transferred out
of a local trauma centre as well as the proportion of patients that are transferred into a supra-regional trauma

centre are the highest.
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Figure 24: Transfer status classified according to the trauma level in 2025
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6 Graphical comparisons with other hospitals

Below, selected information about the patients from the years 2016-2025 from the hospitals in the
TraumaRegister DGU® are displayed. Different from the values in chapter 3, only hospitals are analysed, where
at least 3 patients were available. The hospitals from the TR-DGU are indicated as light blue circles. The
horizontal grey line is the mean value over all hospitals per year.

6.1 Distribution of age in the past 10 years

The figure below shows the distribution of mean age of the patients from the TR-DGU with at least 3 patients
over the past ten years.
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Figure 25: Mean patient's age in the — TR-DGU compared to the o single hospital values in the TR-DGU for the years 2016-2025
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6.2 Distribution of the standardised mortality ratio (SMR) over the past ten
years

Only primary admitted patients are displayed here (from hospitals with at least 3 cases). Early transfers out (< 48
h) are excluded. The standardised mortality ratio (SMR) is shown for each hospital as well as for the TR-DGU over
the past ten years. The SMR is defined as the quotient of the observed mortality and the risk of death prognosis
(RISC 1) for each hospital. A SMR value > 1 means, that the observed mortality is higher than expected. A SMR
value < 1 indicates that the observed mortality is lower than expected.
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Figure 26: Standardised mortality ratio of the — TR-DGU compared to the o single hospital values in the TR-DGU for the years
2016-2025
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6.3 Distribution of the Observed Expected Ratio (OER) of prolonged ICU
stays over the past ten years

This figure only includes surviving patients who had a stay in the intensive care unit from hospitals with at least 3
cases in the respective year. Patients who meet the exclusion criteria described in Chapter 2.2 are not included.
The Observed Expected Ratio (OER) for each hospital as well as for the TR-DGU is shown here over the past ten
years. The OER is defined as the ratio between the observed proportion of prolonged ICU stays and the
predicted proportion (PICUP) for each hospital. An OER value > 1 indicates that the observed proportion of
prolonged ICU stays is higher than expected. Conversely, an OER value < 1 indicates a lower observed proportion
of prolonged ICU stays than expected.
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Figure 27: Observed Expected Ratio of prolonged ICU stays in the — TR-DGU compared to the o individual hospital values in the TR-
DGU for the years 2016 — 2025
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6.4 Length of stay and injury severity

The length of stay of patients is highly variable and depends on diverse factors. Figure 28 describes the
relationship between the average length of stay (LOS) in hospital and injury severity (ISS). The mean value is
calculated for survivors. Patients transferred to another hospital (n= 3,909) are excluded here. Hospitals with
fewer than 3 patients are not displayed in the figure due to their statistical uncertainty.
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Length of stay in days
Figure 28: Relationship between length of stay and injury severity over all hospitals in 2025

6.5 Length of stay of the deceased patients

The following figure shows the distribution of length of stay of the deceased patients (N = 4,023) within the first
30 days (n = 3,864) in the TR-DGU in the last year.
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Figure 29: Time point of death of the patients from the TR-DGU [length of stay in days] in 2025
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The following pages present basic data from the trauma care of the actual year 2025. Shown is data from the
TraumaRegister DGU® basic group in the current year 2025 and the registry data sumarized from the last 10

years, 2016-2025 (TR-DGU 10 years).

Table 5: Data from the TR-DGU regarding the patients and accident type

(S) Patient and accident TR-DGU 2025 TR-DGU 10 years
Patients in the basic group (n) 33,180 320,612
Primary admissions / transfers % n % n

Primary admitted
... and transferred out within 48 h
Transferred in within 24 h after accident
Transferred in after 24 h
Patient characteristics
Age [years]
Children under 16 years
Elderly over 70 years
Males
ASA 3-4 prior to trauma (since 2009)
Mechanism of injury
Blunt
Penetrating
Type and cause of accident
Traffic: Car
... thereof as car passenger (since 2020)
... thereof as lorry passenger (since 2020)
... thereof as bus passenger (since 2020)
Traffic: Motor bike
Traffic: Bicycle
... thereof as supported bike (since 2020)
Traffic: Pedestrian
Traffic: E-scooter (since 2020)
High fall (> 3m)
Low fall (£ 3m)
... thereof as ground level fall (since 2020)
Suicide (suspected)
Assault (suspected)

* M = Mean; SD = Standard deviation
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923 % 30,622
6.0 % 2,005
7.1% 2,360
0.6 % 198
M + SD*/% n
55.7 £+23.3 33,180
3.8% 1,268
32.9% 10,928
68.8 % 22,813
26.4% 8,514
% n
95.6 % 30,803
4.4 % 1,418
% n
14.2 % 4,602
13.7% 4,440
0.4% 122
0.1% 40
10.2% 3,312
11.8% 3,809

1.8% 578
4.3 % 1,382
15% 482

13.0% 4,220
33.8% 10,937
15.7% 5,088
4.5% 1,469
3.1% 1,032

91.6% 293,562
6.3% 20,127
7.6 % 24,489
0.8% 2,561

M + SD*/% n
53.7 +22.8 320,607
3.8% 12,290

29.0% 92,863
69.5% 222,971
21.5% 64,670

% n

959% 292,929

4.1% 12,440
% n

17.6 % 55,539
14.5% 26,519
05% 1,004
0.1% 235
11.5% 36,361
11.1% 35,111
0.9% 2,851
49% 15,460
05% 1,524
14.7 % 46,328
28.4% 89,758
11.0% 20,161
4.5% 14,008
2.7 % 8,578
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Table 6: Data from the TR-DGU regarding findings at the accident scene. Information for primary admitted patients

Time point A: Findings at the accident scene TR-DGU 2025 TR-DGU 10 years
Primary admitted patients (n) 30,622 293,562
(%-ratio of the basic group) (92 %) (92 %)
Vital signs M £ SD* n M £ SD* n
Systolic blood pressure [mmHg] 134.6 £ 25,150 1343+ 248,262
32.4 32.7
Respiratory rate [1/min] 16.4+55 22,331 | 16.0+5.6 196,999
Glasgow Coma Scale (GCS) [points] 129+3.7 27,498 | 12.7+3.9 267,066
Findings % n % n
Shock (systolic blood pressure < 90 mmHg) 7.6 % 1,909 8.0% 19,963
Unconsciousness (GCS < 8) 14.7 % 4,050 15.6 % 41,674
Therapy % n % n
Cardio-pulmonary resuscitation 3.0% 878 3.1% 8,669
Pre-hospital thoracotomy (since 2020) 0.2% 44 0.2% 309
Endotracheal intubation 173 % 5,024 19.6 % 54,743
Alternative airway 0.6 % 178 1.2% 3,418
Surgical airway (since 2020) 0.1% 29 0.1% 101
Cervical spine immobilization (since 2020) 50.8 % 14,780 54.2 % 85,037
Analgosedation ** 49.4 % 14,386 54.5 % 117,365
Chest drain (with and without needle decompression) ** 31% 893 24% 6,699
... thereof only with needle decompression (since 2020) 0.6 % 169 0.6 % 969
Catecholamines ** 8.1% 2,372 8.6 % 18,356
Pelvic binder ** 16.4 % 4,767 11.6 % 32,384
Tourniquet (since 2020) 1.7% 482 1.5% 2,416
Intraosseous access (since 2020) 1.7% 482 1.6% 2,553
Tranexamic acid 17.1% 4,972 12.7 % 35,443
Volume administration M + SD*/% n M + SD*/% n
Patients without volume administration 34.0% 9,368 20.8 % 55,463
with volume administration 66.0 % 18,196 79.2 % 211,355
with colloids 14 % 385 2.3% 5,968
Average amount in patients with volume administration [ml] 473 +502 27,564 | 594 +521 266,818
Average amount in patients with and without volume administration [ml] M(;gi:n Mgc(:l)i(?n

* M = Mean; SD = Standard deviation

** Not available in the reduced QM dataset
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Table 7: Data from the TR-DGU on emergency room and surgery. Information for primary admitted patients

Time point B: Emergency room / surgery TR-DGU 2025 TR-DGU 10 years
Primary admitted patients (n) 30,622 293,562
(%-ratio of the basic group) (92 %) (92 %)
Transportation to the hospital % n % n
With helicopter 149 % 4,567 18.0 % 52,919
Glasgow Coma Scale (GCS) M £ SD* n M £ SD* n
Prehospital intubated patients 3.3+1.5 2,776 3.3+1.6 33,005
Patients not prehospital intubated 13.9+2.3 14,884 | 13.9+2.4 119,317
Initial diagnostics % n % n
Sonography of the abdomen 75.4% 23,081 79.5% 233,297
X-ray of the thorax 16.4 % 5,012 22.5% 66,155
cCT (isolated or whole-body) 88.1% 26,989 89.3% 262,158
Whole-body CT 70.0% 21,437 75.2% 220,905
Selective CT: Cervical spine (since 2020) 133 % 4,077 10.4 % 17,772
Selective CT: Chest/thoraric spine (since 2020) 6.5% 1,994 5.2% 8,824
Selective CT: Abdomen/lumbar spine/pelvis (since 2020) 6.0% 1,851 4.6 % 7,907
Time period in the emergency room M £ SD*/% n M £ SD*/% n
Transfer to the operating theatre 24.1% 7,238 23.6 % 66,155
If so: Duration from admission to the ER* until surgery [min] 93.0+76.0 6,852 |82.5+66.8 60,318
Transfer to intensive care unit 59.3% 17,811 62.5% 175,330
If so: Duration from admission to the ER* until ICU* [min] 122.2 + 16,712 100.5 + 155,670
93.3 84.8
Bleeding and transfusion M + SD*/% n M + SD*/% n
Pre-existing coagulopathy 234 % 6,669 21.2% 52,944
Systolic blood pressure < 90 mmHg 6.4% 1,849 7.0% 19,371
Hemostasis therapy** 20.2 % 3,994 21.5% 33,386
Administration of tranexamic acid** 14.7 % 4,282 15.1% 30,809
ROTEM / thrombelastography** 7.7 % 1,552 9.6 % 13,867
Patients with blood transfusion 8.7% 2,664 7.7 % 22,652
Number of pRBC, if transfused 4.4+54 2,664 48+57 22,652
Number of FFP, if transfused 25146 2,664 29+51 22,652
Treatment in the ER* % n % n
Cardio-pulmonary resuscitation ** 22% 644 23% 4,901
Chest drain** 8.9% 2,661 9.5% 20,641
Endotracheal intubation** 9.4% 2,782 10.2% 21,956
Initial laboratory values M * + SD n M * £+ SD n
Base excess [mmol/I] -1.8+49 24,878 | -1.6+5.3 236,860
Haemoglobin [g/dl] 13.1+2.1 29,886 | 13.1+£2.2 284,334
INR 1.1+04 28,184 1.1+£0.5 273,242
Temperature [C°]** 36.3+1.0 21,389 | 36.3+1.0 144,698

* ICU = Intensiv care unit; ER = Emergency room; M = Mean; SD = Standard deviation

** Not available in the reduced QM dataset
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Time point C: Intensive care unit TR-DGU 2025 TR-DGU 10 years
Patients with intensive care therapy (n) 25,709 269,629 (84 %)
(%-ratio of the basic group) (78 %)

Treatment % n % n
Hemostasis therapy ** 10.3 % 1,853 12.8% 20,015
Dialysis / hemofiltration ** 13% 229 19% 3,021

Blood transfusion ** (given in ICU within 24 h of admission to ER***)
Mechanical ventilation / intubated

Complications on ICU

Organ failure **

Multiple organ failure (MOF) **

Sepsis **

Length of stay and ventilation

Length of intubation [days]

Length of stay on ICU* [days]

* ICU = Intensiv care unit; ER = Emergency room; M = Mean; SD = Standard deviation
** Not available in the reduced QM dataset
*** until 2025 within the first 48 h after admission to ICU

Table 9: Data from the TR-DGU on discharge and outcome

Time point D: Discharge / outcome

12.8% 2,421
34.9% 8,967
% n

26.4% 4,728

13.0% 2,520

4.3 % 776
M £ SD* n
6.5+9.8 8,752
Median 2
6.1+10.9 25,365
Median 2

TR-DGU 2025

16.9 % 29,104
35.3% 95,172
% n
30.1% 47,704
16.4 % 26,204
5.3% 8,291

M £ SD* n
7.1+10.7 93,804
Median 3

6.1+9.9 269,111
Median 2

TR-DGU 10 years

Patients from the basic group

Diagnoses

Number of injuries / diagnoses per patient
Patients with only one injury

Surgeries

Patients requiring surgery
Number of surgeries per patient, if undergone surgery**

Thrombo-embolic events
(MI; pulmonary embolism; DVT; stroke; etc.)

Patients with at least one event **
Outcome (without early transfers out)
Survivors
Hospital mortality
Died within 30 days
Died within 24 hours
Died in the ER (without ICU)
Died with end-of-life-decision (since 2015)
... palliative reason (since 2020)
... presumed will of the patient (since 2020)
... written willingness of the patient (since 2020)

* M = Mean; SD = Standard deviation
** Not available in the reduced QM dataset
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33,180
M £ SD*/% n
45+3.1
11.0% 3,656

M + SD*/ n
%

62.7 % 14,516
2.8+3.2

% n
26% 616
% n

87.1% 27,152
12.9% 4,023
12.4% 3,864
4.6 % 1,441
1.5% 481
72.1% 2,733
45.5 % 1,196
35.9% 944
18.5% 486

320,612
M £ SD*/% n
45+3.0
10.4 % 33,365

M £ SD*/ n
%

65.6 % 128,187
3.3+6.8

% n

28% 5,052
% n
87.7% 263,570
12.3 % 36,915
11.8% 35,431
45% 13,501
1.6% 4,698
61.1% 19,640
47.2 % 6,785
35.8% 5,142
17.0% 2,447
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Time point D: Discharge / outcome TR-DGU 2025 TR-DGU 10 years
Patients from the basic group 33,180 320,612
Transfer / discharge (all survivors) % n % n
Survivors who were discharged and ... 100.0% 29,157 | 100.0% 283,697
transferred into another hospital 13.4% 3,909 16.6 % 47,223
... among them early discharges (< 48 h) 6.9% 2,005 7.1% 20,127
transferred into a rehabilitation center 17.7 % 5,150 15.5 % 43,976
other destination 5.3% 1,554 3.9% 11,060
sent home 63.6 % 18,544 64.0% 181,438
Condition at the time of discharge (without early transfers out) % n % n
Patients with a valid value 30,511 295,961
of these surviving patients 26,488 259,046
- good recovery 50.3% 13,336 60.2 % 156,062
- moderate disability 36.6 % 9,683 28.8% 74,701
- severe disability 11.7% 3,091 9.6 % 24,950
- persistant vegetative state 14% 378 13% 3,333
Length of stay in hospital [days] M + SD* n M £ SD* n
All patients 13.0+15.8 33,171 |14.0+16.6 320,529
Median 9 9
Only survivors 13.8+16.1 29,148 (14.8+16.9 283,632
Median survivors 9 10
Only non-survivors 74+116 4,023 |7.5+12.8 36,897
Median non-survivors 3 3
LOS when transferred to a rehabilitation centre 24.7+21.1 5,148 |27.2+22.1 43,967
when transferred to another hospital 7.6+12.2 3,909 |99+14.4 47,218
when sent home 11.8+13.5 18,539 |12.8+14.0 181,396

* M = Mean; SD = Standard deviation; LOS = Length of stay
** Not available in the reduced QM dataset
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Specific subgroups are presented on these pages. Besides descriptive data on the patients and the process of
care, also the outcome (hospital mortality) and prognosis are presented here for each subgroup. In order to
reduce the statistical uncertainty occurring in subgroup analyses, patients from the last three years (2023-2025)

are pooled together.

8.1 Subgroups within the TR-DGU

All results in table 10 refer to primary admitted cases. Patients transferred in as well as those transferred out
early (within 48 h) are not considered here. There are a total of 82,472 patients from the TR-DGU in the last

three years.

Table 10: Basic data from the TR-DGU on selected subgroups. The percentage frequency refers to the number of patients from the

respective subgroup

Primary Subgroups
2093-2025| NoTBI |Combined | Isolated | g oy | Severe | pigerty
>
N Als | AIS head /;l%g?wadd srl?qusH9gO 'iia alt6 Age 70
Definition of the subgroups All head < 1 and body AlS on least 1 |yearsor
each>2 eIse;Nrere admission phys. , more
< problem
Number of basic group patients n 82,472 | 40,219 30,438 11,815 5,280 26,746 26,067
% 100 % 488 % | 36.9% 143 % 6.4 % 32.4% 31.6%
Patients
Age [years] M 55.3 51.9 56.6 63.9 54.6 64.3 81.0
Males % 689% | 703% | 68.7% 64.7 % 69.3 % 65.8 % 55.3%
ASA 3-4 % 25.0% 19.7% | 26.3% 40.1 % 30.7 % 38.5% 54.1%
Injuries
ISS [points] M 18.2 14.7 23.0 17.7 29.0 27.5 18.5
Head injury (AIS > 3) % 36.9% 61.2% 100.0% | 46.1% 64.5 % 47.9 %
Thoracic injury (AIS > 3) % 39.6% | 48.4% | 43.4% 56.5 % 50.1% 36.0%
Abdominal injury (AIS > 3) % 9.6 % 14.1% 7.5% 23.5% 13.4 % 5.0%
Prehospital care
[Dnlqjirr?fion from accident to hospital M 69 69 70 71 75 74 72
Intubation % 18.9% 8.7% 289 % 27.0% 53.9% 411 % 16.5%
Volume [ml] M 537.3 540.5 578.6 417.7 869.8 647.7 440.2
Emergency room
Blood transfusion % 8.9% 9.2% 10.6 % 3.7% 41.7 % 19.4% 7.0%
Whole-body CT % 720% | 73.0% | 79.3% 50.1 % 76.9 % 753 % 63.2%
Cardio-pulmonary resuscitation % 23% 2.0% 3.0% 1.8% 153 % 6.0 % 20%
Physiological problems *
Age > 70 years % 316% | 243% | 34.0% 50.4 % 30.5% 56.0% | 100.0%
Shock (sBP < 90 mmHg) % 11.1% 103 % 13.5% 7.6% 100.0 % 26.3% 10.6 %
Acidosis (BE < -6) % 13.1% 10.7 % 16.4 % 12.1% 45.4 % 29.7% 12.7%
Coagulopathy % 10.2% 8.2% 123 % 11.9% 312 % 22.4% 16.2%
Unconsciousness (GCS < 8) % 15.3% 39% 24.8 % 29.9 % 43.0% 39.5% 16.1%

* According to the definition of patients with severe life-threatening injuries from Paffrath et al. (2014); physiological problems are defined according to

Pape et al. (2014).
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Primary Subgroups

2093.2025| NoTBl |Combined | Isolated | g oy | Severe | pigerty
Length of stay
Patients with intensive care therapy n 67,758 30,840 27,006 9,912 4,405 22,940 20,520
idlr;tltsji:)ation on intensive care unit M 6.8 53 7.9 6.3 78 7.7 6.0
- Intensive care unit [days] M 6.1 4.8 7.5 6.1 111 9.5 5.8
Days in hospital, all patients M 14.2 14.3 14.9 11.8 18.6 17.1 13.6
Mortality and prognosis
Non-survivors n 10,884 2,232 5,302 3,350 2,116 8,897 6,735
Mortality % 13.2% 5.5% 17.4% 28.4% 40.1 % 333% 25.8%
Risk of death prognosis (RISC IIl) % 132 % 5.4% 18.2 % 27.2% 40.5% 335% 26.0 %

8.2 Graphical comparison of the length of stay between subgroups

To graphically illustrate the deviations between the different subgroups regarding their length of stay, the
following figures are given. As in chapter 6, the hospitals from the TR-DGU are indicated as light blue circles. The
horizontal grey line is the mean value over all hospitals per group.

Figure 30 shows the length of stay in the intensive care unit in days for 2023-2025 between the subgroups
defined in table 10 for all primary admitted and treated patients of the TR-DGU in the basic group.
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Figure 30: Length of stay in the intensive care unit [days] and number of patients divided into subgroups, for definition see tab. 10,
patients 2023-2025, — TR-DGU, o single hospital value
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Figure 31 compares the length of stay in hospital in days for 2023-2025 between the subgroups defined in table
10 for all primary admitted and treated patients of the TR-DGU in the basic group.
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TR-DGU: 14.3 14.9 11.8 18.6 17.1 13.6
n: 40,219 30,438 11,815 5,280 26,746 26,067

Figure 31: Length of stay in hospital [days] and number of patients divided into subgroups, for definition see tab. 10, patients
2023-2025, — TR-DGU, o single hospital value

9 Data quality and completeness

9.1 Completeness of selected variables

Registries and audit reports can only be as good as the data they are based on. If a lot of patients have missing
data in important variables, then the results might be biased or even wrong. Table 12 describes the
completeness rates (,, % ”) of several important variables, together with the number of patients with missing
data (,, {}”). The list of variables only contains the prognostic variables needed for the RISC III.

The completeness rates of the TR-DGU in 2025 are compared with the data from the previous years (since 2016
). Cases with implausible data are classified as missing.

Table 11: Evaluation criteria for data quality in the TR-DGU

Coding Evaluation Data completeness in general Data cgmp;ﬁté:?;i:taesed on
[ | Good >95% 270%
Moderate 90 %-95 % 50 %-69 %
[ ] Insufficient <90 % <50%
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Table 12: Completeness rates [%], number of missing values {} for selected parameters as well as time to case documentation in the

TR-DGU [months]

GCS for the definition of cases

. . TR-DGU
Variable Explanation TR-DGU 2025 2016-2024
Pre-hospital data (A) % {} % {3
Only'pnmar.y admitted patients, who have not admitted themselves / were not n=29628 n = 257,159
admitted privately
GCS RISC Ill requires the motor component; quality indicators use the 92 % 2474 | 92 % 19,269

Blood pressure

Initial blood pressure is important for validating the volume
therapy and for the definition of shock

84% M 4,578

86 % M 34,675

completion in
the TR-DGU**

in the registry

Pupils * Pupil size and reactivity are relevant for prognosis (RISC Il1) 95 % 1,497 |91% 23,153
Cardio-pulmonary resuscitation is seldom but highly predictive for o o

CPR outcome; required for RISC llI SR 1,860 | 89 % M 28,299

Emergency room (B)

Only primary admitted patients n=30,622 n=262,940

Time of Required to calculate the diagnostic time periods (quality o 100

admission indicators) 99% M 188 % M 1,171
Blood pressure on admission is used by RISC Ill as a prognostic 0

Blood pressure variable and to define shock 95 % 1,537 |94 % 16,231

Base excess 'prrsglggsl?ilct}zscioixcess is part of the RISC lll and an important 81% B 5747 | 80% MW 51,179

Coagulation The INR is needed for the RISC Il as coagulation marker 92 % 2,438 | 93 % 17,882

Haemoglobin |Prognostic factor; is part of the RISC Ill prognosis 98% MM 736 |97% M 8,492

Patients and outcome

All patients from the basic group n =33,180 n=287,432

ASA Prior diseases are relevant for outcome prediction (RISC Il1) 97% MM 938 (93% 19,126

Surgical A low rate of surgical patients could be based on incomplete 0 o

treatment * documentation . | 60 % 114,701
The levels according to the parameter ,,outcome” describe the o o

Outcome patient’s condition at discharge or transfer 97% MM 839 |98% M 6370

Process data - Period of time until documentation

All patients from the basic group n =33,180 n=287,432

:':;2::3'?0 A prompt documentation of patients increases the data quality of

case creation in |2 €35€ in the TR-DGU. Therefore, the time period from accident to 3.5 months 4.1 months

the TR-DGU** the start of documentation is given here

Time from

discharge to . . . . .

case Time from discharge of a patient to completion of documentation 5.1 months 5.4 months

* Since the dataset revision in 2015 the parameter is also part of the QM dataset
** Not to be interpreted for imported data, because only the import date is recorded and not the date of creation and completion of the case

documentation
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9.2 Comparison of data quality among hospitals

Detailed completeness rates for different variables are presented in chapter 9.1. In order to compare data
guality among hospitals, a combined quality score is generated here.

The calculation of this quality score is based on the following ten variables:

Prehospital phase: GCS, blood pressure, cardio-pulmonary resuscitation

Emergency room phase: Time of admission, blood pressure, base excess, coagulation (INR), haemoglobin
Patient information: Previous health status (pre-injury ASA), outcome (according to the parameter ,,outcome”).
All these variables are part of both the standard and the reduced QM dataset.

The number of missing data from all primary admitted patients is summarised. This leads to the calculation of
an average completeness rate.

Table 13: Data completeness for the TR-DGU in 2025 and comparison over the time

I TR-DGU TR-DGU
Data quality: Completeness 2025 2016-2024
Primary admitted patients from the basic group n=30,622 [ n=262,940
— n=
Expected number of documented values n = 306,220 2,629,400
Number of missing values {} 23,247 {} 213,076
Average completeness rate (%) based on the 10 specified parameters 92.4% 91.9%

9.2.1 Graphical comparison with other hospitals

Figure 32 summarises the average completeness value from all 695 hospitals with documented basic group cases
in the last year. It follows the idea of a box plot in which the light blue box ranging from 90.0 % to 97.1 % covers
half of all hospital values. The black vertical line within the box is the median average completeness value 94.4 %.

1
50 55 60 65 70 75 80 85 90 95 100

Average completeness rate over all hospitals in %

Figure 32: Distribution of the data completeness rate in 2025 over all hospitals
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9.2.2 Development over time

Figure 33 shows the development of data completeness over the last ten years since 2016. For each
documentation form (standard/QM dataset) a separate line is given. In 2025 the completeness of both datasets
are over 90 %.
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Figure 33: Development over time of the documentation quality: completeness rate in the TR-DGU 2016-2025

10 Injury pattern

In table 14, the average injury pattern of the TraumaRegister DGU® patients is presented. In order to increase
precision, all patients from the last three years (2023-2025) are pooled. Data are presented for each of the nine
body regions according to the Abbreviated Injury Scale (AIS). The percents refer to injuries with an injury
severity of at least two points (including radius fractures, spine fractures, lung contusions, etc.).

Figure 34 shows in colour the injury pattern over the the body regions that were documented in the TR-DGU in
2023-2025.
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Table 14: Distribution of the injuries from the TR-DGU for the years 2023-2025

TR-DGU

2023-2025
Patients in the 100 %

basic group (N =95,807)
47.1 %

Head (n = 45,136)
10.7 %

Face (n = 10,265)
2.0%

Neck (n = 1,904)
45.5 %

Thorax (n = 43,571)
14.2 %

Abdomen (n = 13,657)
. 294 %

Spine (n = 28,171)
28.5%

Arms (n = 27,344)
. 15.2 %

Pelvis (n = 14,583)
22.9%

Legs (n = 21,963)

Figure 34: Injury pattern in the TR-DGU from 2023-2025
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Injuries with a severity of 3 points or more (AIS) are considered ,serious”. The prevalence of serious injuries in
the four most important body regions (head, thorax, abdomen, extremities) is given in table 15. The body
regions considered here refer to the respective regions of the Injury Severity Score (ISS). Spinal injuries are

assigned to the respective regions head, thorax or abdomen.

Different from table 14 only patients with at least one relevant serious injury (MAIS 3+, see chapter 1) are

considered here.

Table 15: Ratio of serious injured patients (AIS 2 3) per body region for the years 2023-2025

TR-DGU
2023-2025

Serious injury (AIS 2 3)

85.9 % (N = 82,258)

... of the head

44.8 % (n = 36,877)

... of the thorax

45.0 % (n = 36,983)

... of the abdomen

11.7 % (n = 9,656)

... of the extremities and/or the pelvis

27.6 % (n = 22,706)

Patients with more than one seriously injured body region

28.1 % (n = 23,116)
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11 General results

11.1 Number of cases

Some results of the actual data analysis from the TraumaRegister DGU® are of general interest. They are
presented here without reference to individual hospitals’ results.

Hospitals

In the latest year, 39,570 patients were registered from 699 hospitals that documented cases in the
TraumaRegister DGU®. The basic group that this report is based on comprises 33,180 patients from 695
hospitals (details on the definition see chapter 1).

There were 18,365 patients with ISS > 16 from 657 hospitals in the basic group. The distribution of the number
of ISS > 16 patients per hospital is shown in figure 35.
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Figure 35: Frequency distribution of ISS 2 16 patients numbers per hospital in the TR-DGU 2025
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Patients

Figure 36 demonstrates the continuous increase of registered patients over time since 2002. In the latest year,
6,390 documented patients did not fulfill the criteria to be included in the basic group and were not seriously
injured per TR-DGU definition. There were 65.5 % patients in the basic group that were documented by the
standard dataset (S) in the last year.

In the latest year, there were 695 hospitals that documented patients in the basic group, 68 hospitals were from
foreign countries (9.8 %), namely Belgium, Finland, Luxembourg, The Netherlands, Austria, Switzerland, Slovenia
and the United Arab Emirates and 627 hospitals from Germany.

35.000 1 m Germany (Basic Group)
® QOther Countries (Basic Group)

30.000
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of patients

. 15.000

No

10.000
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Figure 36: Number of cases in the TR-DGU 2002-2025
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11.2 Therapy-Limiting Patient Will

In 2015, the variable "reason for end-of-life-decision" was added to the TR-DGU dataset. Since 2020, the reason
for therapy limitation has also been recorded. The categories include "palliative," "presumed will of patient," and
"written willingness of the patient". This data should generally only be recorded in cases where the patient has
indeed passed away.

This variable was introduced to exclude cases 545,
involving an advance directive or therapy
limitation, where the patient died within the ~ 60%
first week from the comparison of prognosis

and mortality. The aim was to prevent these >0
special cases from distorting the comparison  40%
between expected and observed mortality

(SMR) to the disadvantage of the hospital. 30%

The adjacent figure shows that a significant 0%
proportion of deceased patients, particularly

among the elderly, were excluded in this 10% I
way. Among patients aged 80 and above, 0%

more than half of all deaths were excluded R I . S I %v © qb‘

(jx
) > : o
(data from the past five years). s & F I AN A

Figure 37: Age distribution of excluded, deceased patients, with therapy-
limiting patient directives

The more detailed documentation introduced in 2020 also indicates that, in many cases, no written directive was
available. In two-thirds of the recorded cases, the limitation of therapy was based on the presumed will of the
patient or due to a shift in treatment goals for palliative reasons.

In summary, the following picture emerges:

¢ One quarter of deceased trauma patients were excluded from the annual quality assessments using this
variable—primarily older patients.

¢ The documentation does not make it clear whether the patient's wish to limit therapy actually influenced the
treatment goal.

¢ Only a small portion (14%) of therapy limitations were formally documented in writing; most were based on
palliative considerations or presumed patient will.

¢ Patients with a "therapy-limiting declaration" had, on average, a hospital stay that was two days longer than
those without such a declaration.

* 70% of all deceased trauma patients were aged 65 or older. From around the age of 50, the proportion of
cases marked by a therapy-limiting patient will steadily increases.

Although the exclusion of cases with a therapy-limiting patient will was originally intended to prevent distortions
in mortality predictions (RISC), the available data suggest that excluding these cases may also negatively impact
quality analyses. For this reason, patients with a therapy-limiting patient will are no longer excluded from the
calculations of prognosis and mortality.

With the new RISC lll, the growing group of older trauma patients, most recently, 38% of cases in the TR-DGU
were aged 65 or older, is now appropriately reflected in the outcome prediction (see section 11.3).
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11.3 The New Prognostic Score: RISC Il

General Annual Report

In the early years of the TR-DGU, observed mortality was compared with a prognosis based on the Trauma Score
and Injury Severity Score (TRISS). In 2003, the first proprietary prognostic score, the Revised Injury Severity
Classification (RISC), was introduced. An improved version, RISC I, was then developed based on 31,866 datasets

from 2010-2011. Why is another adjustment needed now?

Reason 1: The average age of both trauma
patients and the general population is

40%
35%

observed ==—expected (RISC-II)

increasing, and more accident victims are being & 30%
admitted with therapy-limiting directives. This %25%
can restrict clinical interventions; therefore, in ézo%
recent annual reports, deceased patients (within £ 15%
one week) with such end-of-life decisions were £ 10%
excluded. 5%
However, as mentioned in section 11.2, all 0%
patients should now be considered again.
However, the RISC Il predictions no longer

match observed mortality, particularly in older
patients (see Figure 38). RISC Ill now assigns

older patients a slightly higher risk.

Tabelle 16: Substitution rules for RISC 11l

Predictor Missing values [Replacement rule

Age, injuries 0% Mandatory field

Sex <0,1% Male

ASA 5,8% via age

Light reaction 11,2% via AIS head

(pupils)

Pupil size 3,5% via AIS head

Mechanism 5,8% blunt

GCS Motor reaction [6,0% via AlS head

Blood pressure 3,5% Catecholamines, blood transfusion, ISS

CPR 6,6% no CPR

Coagulation (INR) |7,4% Blood transfusion, volume, ISS,
medication

Haemoglobin 3,2% Blood transfusion

Base Excess 17,5% Blood transfusion, haemoglobin, ISS

30 40 50 60 70 80 90
age group

Figure 38: RISC Il vs. Observed Mortality (including all patients)

Reason 2: The principle of RISC Il
was that missing values should not
affect the prognosis. Therefore,
missing values were given a score of
zero, while available data could
carry a positive, neutral or negative
weighting. However, missing values
can often be reliably estimated.
This approach has been
implemented in RISC lll. Table 16
lists the missing data rates and their
replacement  criteria. If no
replacement condition is met,
normal values are assumed. This
reinstates a principle from the
original RISC. RISC lll introduces no
new predictors; only the weightings
have been optimised.

RISC Il therefore enables a prognosis estimate to be calculated for all patients undergoing primary treatment,
providing improved prognoses, particularly for older accident victims, as well as plausible replacement rules for
missing values. This annual report includes the RISC lll prognoses. The publication describing the RISC Ill was

released in June 2026 (Lerfering et al., 2026).
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12 Publications from the TraumaRegister DGU®

An extended list of publications from the TraumaRegister DGU® since 1997 is available on www.traumaregister-
dgu.de.

TraumaRegister DGU® - Scientific publications
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Figure 39: Number of publications from the TraumaRegister DGU® and their impact points since 1997 (status: 05/2025)

12.1 Facts from the Reviewboard in 2025

The Reviewboard meets every 6-8 weeks to discuss incoming applications and manuscripts from the
TraumaRegister DGU® and to initiate the review process. The Reviewboard consists of four NIS members (who
rotate every three sessions) and Prof. Lefering, Mr. Huber and Ms. Bartha. The administrative management is
performed by Ms. Freund.

Table 17: Facts from the Reviewboard 2025

2025

Number of new research proposals 48
Number of research proposals discussed in the Reviewboard (incl. 74
Revisions)

Number of research proposals reviewed (incl. resubmissions) 36
Number of manuscripts reviewed 27
Number of manuscripts approved for publication 18
Number of participating reviewers 86
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12.2 Publications from the TR-DGU 2025 - 06/2026

2026

Becker L, Kriiger L, Wolf M, Alfen K, Theysohn J, Lefering R, Dudda M, Kamp O; Committee on Emergency
Medicine, Intensive Care and Trauma Management (Sektion NIS) of the German Trauma Society (DGU), Germany.
The necessity of CT scans on pediatric carotid injury after blunt trauma - An analysis of the traumaregister
DGU®. Eur J Trauma Emerg Surg. 2026 Jan 13;52(1):13. doi: 10.1007/s00068-025-03049-5.

Beyersdorf C, Hussmann B, Wergen N, Lefering R, Schiffner E, Maus U, Jaekel C, Dgu T. Differentiating injury
patterns and outcomes in accidental, suicidal and occupational falls from heights. Eur J Trauma Emerg Surg. 2026
Apr 30;52(1):157. doi: 10.1007/s00068-026-03165-w.

Eibinger N, Limberger B, Hérlesberger N, Puchwein P, Lefering R, Bayer TP, Zumsteg JS., Pape HC, Jensen KO.
Influence of Antithrombotics on Severely Injured Patients Over 50 With Blunt Abdominal Trauma. European
Journal of Trauma and Emergency Surgery, 2026; 52, 171. https://doi.org/10.1007/s00068-026-03196-3.

Hagebusch P, Lefering R, Koch DA, Faul P, Stérmann P, Bieler D, Miinzberg M, Schweigkofler, U. Evaluation of
Trauma Team Activation criteria in Germany. A retrospective analysis of 94.000 cases from the TraumaRegister
DGU®. Injury 2026; https://doi.org/10.1016/j.injury.2025.113010.

Lefering R, Huber S, Imach S. Warum Sie an einem Wochenende im Sommer nicht abends mit einem jungen
Mann auf dem Motorrad nach Hause fahren sollten — Verkehrsepidemiologie mit dem TraumaRegister DGU®.
Unfallchirurgie 2026. https://doi.org/10.1007/s00113-026-01702-1

Lefering R., Imach S, Bieler D. Prediction of risk of death in severely injured patients: the revised injury severity
classification score, version 3 (RISC lll). Eur J Trauma Emerg Surg 2026; 52, 182. https://doi.org/10.1007/
s00068-026-03224-2

Leiblein M, Stérmann P, Lefering R, Marzi I, Wagner N, & the TraumaRegister DGU. An Analysis of 12,247 Severe
Suicide Attempts Between 2010 and 2023 by Trauma-Inducing Mechanisms: Increasing Frequency and Sex-
Specific Differences. Journal of Clinical Medicine, 2026; 15(6), 2299. https://doi.org/10.3390/jcm15062299

Schiiller D, Wafaisade A, Lefering R, Migliorini F, Bolierakis E, Weuster M, Kubo Y, Fréhlich M, Driessen A;
TraumaRegister DGU. Predictive Accuracy of Glasgow Coma Scale and Pupillary Data on Presence of Traumatic
Brain Injury. J Clin Med. 2026 Jan 15;15(2):697. doi: 10.3390/jcm15020697.

Sturm R, Hérauf JA, Lefering R, Relja B, Marzi |, Wagner N; TraumaRegister DGU. The influence of alcohol on
prehospital diagnostics and therapy of injured patients. Alcohol Clin Exp Res (Hoboken). 2026 Jan;50(1):e70209.
doi: 10.1111/acer.70209.

Wagner FC, Witry D, Lefering R, Scholz C, Schmal H, Bayer J. Possible detrimental effects of postponed intubation
during interhospital transfer of severely brain injured patients: retrospective analysis of the Traumaregister
DGU®. Eur J Trauma Emerg Surg. 2026 Feb 2;52(1):36. doi: 10.1007/s00068-026-03082-y.

Weuster M, Pfeifer R, Seekamp A, Lippross S, Lefering R, Dgu T, Menzdorf L. Transferrals and clinical pathways of
unstable pelvic fractures over the last 10 years - a retrospective analysis of the Trauma Register DGU®. Eur J
Trauma Emerg Surg. 2026 May 4;52(1):158. doi: 10.1007/s00068-026-03205-5. PMID: 42081012.

Zumsteq JS, Kalbas Y, Zankena L, Ziegenhain F, Scherer J, Eibinger N, Lefering R, Pape HC, Jensen, KO, the
TraumaRegister DGU®. Influence of the Region of Injury on Risk of Mortality in Severely Injured Patients
Stratified by Age: An Analysis of 98,481 Patients from the TraumaRegister DGU®. Journal of Clinical Medicine,
2026;15(11), 4147. https://doi.org/10.3390/jcm15114147
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2025

Bayer J, Kirchner T, Lefering R. Bode L, Schmal H, Wagner FC. Tranexamic acid in multiply injured patients—the
independent risk of thromboembolic complications with repeated dosing: retrospective analysis based on the
TraumaRegister DGU®. Scand J Trauma Resusc Emerg Med 2025; 33, 185. https://doi.org/10.1186/
s13049-025-01512-1

Bicsdk A, Topcuoglu F, Hassfeld, S, Lefering R, Bonitz L, & Stahl JP. Concomitant body-wide trauma patterns in
patients with head and neck injuries: a comparison based on the trauma register DGU® by the German trauma
society and the dortmund maxillofacial trauma registry. European journal of medical research 2025; 30(1), 371.
https://doi.org/10.1186/s40001-025-02636-x.

Feth M, Leppe PM, Eimer C, Bauer AK, Muellenbach R, Ajouri J, Achatz G, Schober J, Lefering R, Hossfeld B, Kulla
M. Evaluating factors associated with the use of extracorporeal membrane oxygenation in major trauma — an
analysis of the TraumaRegister DGU®. Eur J Trauma Emerg Surg 2025; 51: 165. doi: 10.1007/s00068-025-02844-4

Fichtel I, Fleischer S, Bode L, Lefering R, Wagner FC, Fink K, Beck P, Schmal H, Bayer J. Age- dependent injury
patterns, management and impact on mortality of severe thoracic trauma in severely injured children: a
retrospective study from the TraumaRegister DGU®. Scand J Trauma Resusc 2025; Emerg Med 33, 183. https://
doi.org/10.1186/s13049-025-01510-3

Hartz F, Zehnder P, Resch T, Rbmmermann G, Schwarz M, Kirchhoff C, Biberthaler P, Lefering R, Zyskowski M.
Schwere Verletzungen nach E-Scooter-Unféllen: Eine Auswertung der Daten aus dem TraumaRegister DGU.
Dtsch Arztebl Int 2025; 122: 265-70; DOI: 10.3238/arztebl.m2025.0041

Hax J, Teuben M, Halvachizadeh S, Berk T, Scherer J, Jensen KO, Lefering R, Pape HC, Sprengel K; TraumaRegister
DGU. Timing of Spinal Surgery in Polytrauma: The Relevance of Injury Severity, Injury Level and Associated
Injuries. Global Spine J. 2025 Mar;15(2):906-915. doi: 10.1177/21925682231216082.

Hilbert-Carius P, Lefering R, Wrigge H, Hofmann GO, Davis J, Koch R. Does a Simple Blood Gas Analysis and the
Clinical Impression Predict Trauma-Induced Coagulopathy? Hamostaseologie. 2025 Jan 20. doi: 10.1055/
a-2445-7163. Epub ahead of print.

Hérauf JA, Franz JN, Sturm R, Lefering R, Relja B, Marzi I, Wagner N, & Dgu T. Adolescent trauma and alcohol:
increased risk for severe head injury and organ dysfunction-insights from the TraumaRegister DGU®. European
journal of trauma and emergency surgery : official publication of the European Trauma Society 2025; 51(1), 320.
https://doi.org/10.1007/s00068-025-02993-6

Huelskamp MD, Duesing H, Lefering R, Raschke MJ, Rosslenbroich S; TraumaRegister DGU. Surgical stabilisation
of rib fractures in non-ventilated patients: a retrospective propensity-matched analysis using the data from the
trauma registry of the German Trauma Society (TraumaRegister DGUL] ). Eur J Trauma Emerg Surg. 2025 Jan
24;51(1):55. doi: 10.1007/s00068-024-02756-9.

Jdnig C, Schmidbauer W, Kollig E, Gruebl T, Lefering R, Hackenberg L, Schroeder DC, Bieler D; Committee on
Emergency Medicine, Intensive Care, Trauma Management (Sektion NIS) of the German Trauma Society (DGU).
Prehospital assessment of trauma associated severe hemorrhage (phTASH) - analysis of TraumaRegister DGU®
data from 2015-2021. Scand J Trauma Resusc Emerg Med. 2025 Jul 1;33(1):115. doi: 10.1186/
$13049-025-01404-4.

Kamradt T, Hemmer S, Trefzer R, Schmidmaier G, Hug A, Rupp R, Lefering R, Weidner N. The race against time:

patterns and variables of spine surgery timing in traumatic spinal cord injury: a retrospective cohort study from
the TraumaRegister DGU®. Neurol Res Pract. 2025 Oct 10;7(1):74. doi: 10.1186/s42466-025-00429-5.

© 2026 Sektion NIS of DGU, ITF of AUC 57



TraumaRegister DGU® General Annual Report

Karvouniaris N, Riesle T, Wagner, FC, Lefering R, Schmal H, Bayer J. Risk factors for initially missing injuries in
severely injured children and adolescents: a retrospective study from the traumaregister DGU. Sci Rep 2025; 15,
40338. https://doi.org/10.1038/s41598-025-28220-1

Kefs A, Kleber C, Lefering R, Osterhoff G. Reassessing the role of external fixation in polytrauma and severly
injured patients with chest trauma and femur fracture: a propensity score-matched analysis from the
TraumaRegister DGU®. Eur J Trauma Emerg Surg. 2025 Sep 23;51(1):296. doi: 10.1007/s00068-025-02956-x.

Kirsten N, Franke GM, Lefering R, Kliiter T, Weuster M, Miiller M, Lippross S, Seekamp A; TraumaRegister DGU®;
Fitschen-Oestern S. Severe soft tissue injuries in multiple trauma patients-a challenge we can meet? A matched-
pair analysis from the TraumaRegister DGU®. Front Med (Lausanne). 2025 Feb 3;12:1508172. doi: 10.3389/fmed.
2025.1508172.

Schneider NRE, Kraus R, Lefering R, Hemm F, Uzun DD, Heiss C, Hecker A, Sander M, TraumaRegister DGU®;
Schneck E. Indicators of early transfusion in paediatric trauma: a retrospective analysis of 11,849 cases from the
TraumaRegister DGU®. Scand J Trauma Resusc Emerg Med. 2025 Nov 26;33(1):195. doi: 10.1186/
$13049-025-01516-x.

Schoch J, Bieler D, Lefering R, Schmelz HU, Kollig E, Nestler T, & Hackenberg L. Trends of incidence, management
and outcome of renal trauma in Germany (2008-2022): an analysis based on the TraumaRegister DGU®. World
journal of urology 2025; 44(1), 61. https://doi.org/10.1007/s00345-025-06129-8

Spering C, Lefering R, Bieler D, Hackenberg L, Dobroniak CC, Miiller G, Lehmann W, Riither H. Preventing the
disaster: severe abdominal injury in child passengers of motor vehicle accidents often indicate even more serious
trauma. Eur J Trauma Emerg Surg 2025; 51: 145. doi: 10.1007/s00068-025-02811-z

Stein J, Cruciger O, Ull C, Spieckermann A, Lefering R, Schildhauer TA, Hamsen U, & TraumaRegister DGU.
Resuscitative Endovascular Balloon Occlusion of the Aorta (REBOA): in action or on the shelf? A comprehensive
analysis of current practices in Germany, Austria, and Switzerland - insights from the Traumaregister DGU®. BMC
emergency medicine 2025; 25(1), 251. https://doi.org/10.1186/s12873-025-01417-3

Uzun DD, Stock JP, Steffen R, Knapp J, Lefering R, Schmitt FCF, Weigand MA, Miinzberg M, Woelfl CG, Hdske D.

Trends in analgesia in prehospital trauma care: an analysis of 105.908 patients from the multicenter database
TraumaRegister DGU®. BMC Emerg Med. 2025 Mar 5;25(1):36. doi: 10.1186/s12873-025-01186-z.
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12.3 Abstracts 05/2025 - 06/2026

Scand J Trauma Resusc Emerg Med. 2025 Nov 15;33(1):185. doi: 10.1186/s13049-025-01512-1.

Tranexamic acid in multiply injured patients-the independent risk of thromboembolic complications with
repeated dosing: retrospective analysis based on the TraumaRegister DGU®.

Bayer J, Kirchner T, Lefering R, Bode L, Schmal H, Wagner FC.

BACKGROUND: Tranexamic acid is an established drug in the treatment of bleeding trauma patients. Concerns have been
raised over possible complications of tranexamic acid regarding thromboembolic events as serious complications during
the treatment of severely injured patients.

METHODS: In our study we retrospectively analyzed data from 2015-2019 of multiply injured patients receiving tranexamic
acid during distinguished treatment periods from the TraumaRegister DGU®. We statistically analyzed overall
thromboembolic complications during hospital stay in the context of number of single-dose tranexamic acid
administrations.

RESULTS: We report on 37,342 patients, of whom 1,151 (3.1%) suffered from thromboembolic events. Patients without
tranexamic acid treatment suffered from thromboembolic events in 2.3%, prehospital and emergency department
administration increased the incidence to 4.8% and 5.2%, respectively. Administering tranexamic acid twice or three times
was associated with an increased incidence of 8.5% and 8.2%, respectively. In a multivariate logistic regression, we uniquely
show an independently associated risk for thromboembolic complications with every consecutive administration of
tranexamic acid (one application: odds ratio (OR) 1.56, p < 0.001; two applications: OR 1.79, p < 0.001; three applications:
OR 1.50, p=0.113).

CONCLUSIONS: In our study we report on an associated risk of thromboembolic events in multiply injured patients with
every single time tranexamic acid was administered in our study. Thus, before a repetitive dose of tranexamic acid is
administered checking for indication is advised and especially in multiply injured patients receiving repeated
administrations of TXA starting a thromboprophylaxis, as soon as possible after the traumatic bleeding disorder is
controlled, is important.
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Eur J Trauma Emerg Surg. 2026 Jan 13;52(1):13. doi: 10.1007/s00068-025-03049-5.
The necessity of CT scans on pediatric carotid injury after blunt trauma - An analysis of the traumaregister
DGU®.

Becker L, Kriger L, Wolf M, Alfen K, Theysohn J, Lefering R, Dudda M, Kamp O; Committee on Emergency Medicine, Intensive Care and
Trauma Management (Sektion NIS) of the German Trauma Society (DGU), Germany.

PURPOSE: Blunt carotid injuries (BCl) in pediatric trauma patients are rare. Using data from the TraumaRegister DGU®, this
study aims to identify screening parameters and calculate the prevalence of pediatric BCl. By proposing potential risk
factors for a BClI, this research seeks to reduce unnecessary radiation exposure in pediatric trauma cases. These findings
may enhance understanding of pediatric BCl and highlight the necessity of cautious diagnostic approaches that balance
clinical needs with radiation risks.

METHODS: The TraumaRegister DGU® is a multicenter database established in 1993 to document the treatment of severely
injured patients from initial injury to hospital discharge. Data are collected in four phases: demographics, injury patterns,
treatments, and outcomes. Almost 700 hospitals, primarily from Germany, contribute to the registry annually. Statistical
analysis was conducted using SPSS. For analysis, the dataset was divided into two groups: trauma patients diagnosed with
BCl and trauma patients without BCl. The complete dataset from the TraumaRegister DGU® for 2006-2020 was screened
for relevant cases. The dataset was limited to patients between 0 and 15 years old.

RESULTS: Out of 9070 severely injured pediatric trauma patients analysed, 50 cases of pediatric BCl were identified,
representing a prevalence of 0.6%. Patients with BCl presented with higher injury severity scores (ISS), lower Glasgow
Coma Scale (GCS) scores, and a greater prevalence of head injuries, as well as thoracic, abdominal, and extremity injuries.
These patients also experienced higher in-hospital mortality rates (34%) and required more frequent blood transfusions.
Full-body CT scans were more commonly performed in patients with BCI.

CONCLUSION: This study highlights the rarity and severity of BCl in pediatric trauma patients, with a prevalence of 0.6%.
Significant risk factors for a BCl include high injury severity, head trauma, neurological deficits, and pre-hospital
hypotension. The findings emphasise the importance of early diagnosis and targeted diagnostic strategies to balance the
need for prompt intervention with reducing unnecessary radiation exposure.
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Eur J Trauma Emerg Surg. 2026 Apr 30;52(1):157. doi: 10.1007/s00068-026-03165-w.
Differentiating injury patterns and outcomes in accidental, suicidal and occupational falls from heights.

Beyersdorf C, Hussmann B, Wergen N, Lefering R, Schiffner E, Maus U, Jaekel C, Dgu T.

BACKGROUND: Falls from significant heights are a leading cause of severe injuries and can result from accidents, suicide
attempts, or occupational incidents. While previous studies have explored general injury patterns associated with falls,
little is known about the specific differences between accidental, suicidal, and occupational falls. This study aims to identify
distinct injury patterns and outcomes among these fall types, thereby enhancing primary care and decision-making
algorithms.

METHODS: We conducted a retrospective analysis using data from the German TraumaRegister DGU® (2014-2023),
focusing on patients who experienced falls from heights. Only patients admitted to trauma centers with trauma team
activation and a Maximum Abbreviated Injury Scale (MAIS) severity 23 were included. All falls were categorized in
accidental, suicidal, or occupational and distinguished between high (>3 m) and low (<3 m) falls. Statistical analyses
included chi-squared tests for categorical variables and Mann-Whitney U tests for continuous variables, with significance
set at p<0.05.

RESULTS: Among 188,708 patients, 29,991 (15.9%) experienced high falls, while 50,674 (26.9%) fell from low height. High
falls were predominantly accidental (82.3%), with suicidal falls accounting for 17.7%. Accidental high falls mainly caused
thoracic (58.9%) and head injuries (46.2%), whereas suicidal falls frequently involved pelvic (55.7%) and lower limb injuries
(56.5%). Suicidal falls resulted in significantly higher injury severity (1SS 30.6 vs. 21.4 in accidents, p <0.001) and mortality
(25.4% vs. 11.0%, p < 0.001). Occupational falls, predominantly affecting men, demonstrated a lower mortality rate (6.5%)
compared to non-occupational high falls (16.1%).

CONCLUSION: This study reveals that suicidal falls from height lead to more severe injuries and higher mortality compared
to accidental or occupational falls. Accidental falls are more associated with head trauma, while suicidal falls primarily
involve the lower extremities and pelvis. Occupational falls have a lower mortality rate, possibly due to faster medical
intervention. Understanding these patterns is crucial for tailoring early clinical management and improving patient
outcomes.

Eur J Trauma Emerg Surg. 2026 May 27;52(1):171. doi: 10.1007/s00068-026-03196-3.
Influence of Antithrombotics on Severely Injured Patients Over 50 With Blunt Abdominal Trauma.

Eibinger N, Limberger B, Horlesberger N, Puchwein P, Lefering R, Bayer TP, Zumsteg JS, Pape HC, Jensen KO.

INTRODUCTION: Severe abdominal trauma represents a critical subset of injuries, particularly in the aging European
population, where the prevalence of preexisting anticoagulant or antiplatelet therapy is increasing. While the impact of
such medications on outcomes in traumatic brain injury is well studied, limited data exist regarding their influence in
patients with abdominal trauma.

MATERIALS AND METHODS: This retrospective cohort study used data from the TraumaRegister DGU® between January
2015 and December 2023. Inclusion criteria were patients aged 250 years with severe blunt abdominal trauma (AIS
Abdomen > 3) without relevant head injury (AIS Head < 3) from Austria, Germany, or Switzerland. Patients were grouped
according to pre-injury antithrombotic medication (no medication [NM] vs. antithrombotic medication [AM], with
subgroups). Statistical analysis included descriptive comparisons, standardized mortality ratios (SMR) using RISC Ill, and
multivariate logistic regression to identify independent predictors of hospital mortality.

RESULTS: Of 328,281 patients, 4,069 met inclusion criteria (2,831 NM; 1,238 ATM). Patients in the AM group were older
(74.1 vs. 62.3 years) and had higher mortality (25.0% vs. 10.4%), particularly in the DOAC subgroup (30.3%). SMR analysis
demonstrated increased mortality in the AM group compared to expected rates. In multivariate logistic regression,
antithrombotic medication remained an independent predictor of mortality (OR 1.28, 95% ClI 1.03-1.58; p =0.025).
Prehospital management differed significantly, with lower intubation and tranexamic acid use in the AM group. Surgical
management was largely comparable.

CONCLUSION: Antithrombotic therapy is independently associated with increased mortality in patients aged =50 years
with severe abdominal trauma. In addition to distinct treatment patterns and possible undertriage, these findings highlight
the need for tailored trauma management strategies in this high-risk population.
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Scand J Trauma Resusc Emerg Med. 2025 Nov 15;33(1):183. doi: 10.1186/s13049-025-01510-3.

Age- dependent injury patterns, management and impact on mortality of severe thoracic trauma in severely
injured children: a retrospective study from the TraumaRegister DGU®.

Fichtel I, Fleischer S, Bode L, Lefering R, Wagner FC, Fink K, Beck P, Schmal H, Bayer J.

BACKGROUND: Severe thoracic trauma in children is rare and often underestimated. While standardized protocols exist,
the rarity of polytrauma in children may lead to uncertainties in their application. Thus, we aim to characterize severely
injured children with significant thoracic trauma and identify age-dependent differences in prehospital and early clinical
management.

METHODS: Patients documented by German hospitals between 2008 and 2023 in the TraumaRegister DGU®, aged <20
years and sustaining at least serious chest injury (AlSThorax > 3) were analyzed. Patients were grouped by age: 0-5 years,
6-12 years and 13-16 years and statistically compared; additional data from patients aged 17-20 years is provided.
Demographic, clinical characteristics and treatment comparing the aforementioned groups were evaluated using
descriptive statistics. In the group of 0-16 years old independent risk factors for mortality were scrutinized applying
multiple logistic regression analysis.

RESULTS: A total of 5,040 severely injured patients were analyzed (310 patients aged 0-5 years, 475 aged 6-12 years, 984
aged 13-16 years and 3,271 in group 17-20 years). With increasing age, significantly more males were injured and
mechanism of injury was significantly different between the age groups. During prehospital management significant age
dependent differences were seen regarding helicopter emergency medical service treatment, intubation, chest tube
placement, application of catecholamines or tranexamic acid. Significant differences were found in terms of injured body
regions, where the youngest suffered most from leading thoracic injury and injury to the head while abdominal injury and
injury to extremities happened significantly more often in the 13-16 years old. During treatment the 13-16 years old
received more blood products, were more likely to undergo thoracic surgery and stayed longer on the respective wards.
Multivariate logistic regression showed an independent association with a significant mortality risk for MAIS >4 (OR = 2.87;
p = 0.03), polytrauma (OR = 3.09; p < 0.001) and the need for blood transfusion before admission to the intensive care unit
(OR=2.46; p<0.001).

CONCLUSIONS: Treating severely injured children is always challenging, even more so when they have suffered critical
trauma to the chest. With our results we offer starting points for age-dependent injury prevention and provide information
to analyze and question current (pre-) hospital management protocols.
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Eur J Med Res. 2025 May 8;30(1):371. doi: 10.1186/540001-025-02636-x.

Concomitant body-wide trauma patterns in patients with head and neck injuries: a comparison based on the
trauma register DGU® by the German trauma society and the dortmund maxillofacial trauma registry.

Bicsak A, Topcuoglu F, Hassfeld S, Lefering R, Bonitz L, Stahl JP.

INTRODUCTION: Interdisciplinary trauma patients with multiple injuries require special attention from the first minute of
care. This study aimed to determine the overall injury distribution in patients with head and neck injury (HNI) with respect
to the head and neck injury location.

METHODS: Data on patients with HNI were collected in the Dortmund Maxillofacial Trauma Register 2007-2017 based on a
review of patient radiographs and files. All patients with concomitant injuries to central body parts were selected and
analysed further by an expert traumatologist collecting data on GCS, ISS, injuries and outcome. Further comparisons with
data from the German TraumaRegister DGU® 2007-2022 were acquired and used to determine whether the patient group
with head and neck injuries differed from other injured patients.

RESULTS: A total of 70.212 patients with head and neck injuries were identified from the 344.754 reported cases in the
TraumaRegister DGU®. Among the 344,754 patients, 6127 were registered with mandibular injuries (1.8% of the total
population/8.7% of patients with HNI), panfacial injuries were reported in 10,001 patients (2.9%/14.2%), and midfacial
injuries were reported in 42,045 patients (12.2%/59.9%). Injuries to the thorax (39.5% of non-HNI patients vs. 35.4% of HNI
patients), abdomen (10.8% vs. 6.7% of HNI patients), and extremities (25.6% non-HNI vs. 20.1% HNI, respectively), spine
(29.8% non-HNI patients vs. 27.0% HNI patients), lower extremities (26.1% vs. 22.3%, respectively), and iliac bone (16.5%
non-HNI patients vs. 13.6% HNI patients) and upper extremities (29.0% non-HNI patients and 33.8% HNI patients). A total
of 289 severely injured patients from 7010 head and neck injuries were selected from the Dortmund Maxillofacial Trauma
Register. The mechanism of the injuries included falls (n=143; 49.5%), road traffic accidents (75, 26.0%), interpersonal
violence (48, 16.6%), work-related accidents (14, 4.8%), sports accidents (7, 2.4%) and other causes (2, 0.7%). No in-
hospital deaths were reported in this population. Seven of the 289 patients (2.4%) needed reanimation upon arrival at the
emergency room. In this group, the average ISS = 50.3 (Injury Severity Score), and the GCS = 7.1 (Glasgow Coma Scale). Six
of the 7 patients had a calvarial fracture (86%), and injuries to the cervical, thoracic and lumbar spine were detected in 1, 2
and 2 patients (14%, 28% and 28%, respectively). Ventilation was applied in 4 patients (57%). Overall, most soft tissue
injuries were identified in the face (128) and head areas (57), followed by the thorax and back areas (54 and 28). The most
joint injuries were found in the hip, shoulder and radiocarpal and hand regions (11, 10 and 10 injuries, respectively). Most
cases were considered severe. The body-wide fracture distribution was similar: most fractures occurred in the calvaria
(227) or thoracic area (27 multiple rib fractures and 15 single rib fractures). Similarly, the rates of fractures in the thoracic
spine (15), lumbar spine (11) and pelvic bone (9) were high. The 289 analysed patients accounted for 4.1% of all patients
with head and neck injuries. Together with the 2.47% of patients with CSI (cervical spine injury), all HNI patients with any
central body injury accounted for nearly 6.5% of all HNI patients. The results are presented in heatmaps.

CONCLUSIONS: Patients with HNI tend to have slightly different injury pattern in the whole body than non-HNI patients.
Head and neck injuries in different locations show different patterns of concomitant injuries. Panfacial fractures, forehead
and lateral and central midfacial injuries combine with spine injuries, central midface, mandibular and dentoalveolar
injuries were not observed with hip fracture. Injuries to the thorax were not diagnosed in case of dentoalveolar injuries.
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Injury. 2026 Feb;57(2):113010. doi: 10.1016/].injury.2025.113010.

Evaluation of trauma team activation criteria in Germany. A retrospective analysis of 94.000 cases from the
TraumaRegister DGU®.

Hagebusch P, Lefering R, Koch DA, Faul P, Stormann P, Bieler D, Miinzberg M, Schweigkofler U.

INTRODUCTION: Effective trauma triage relies on accurate trauma team activation (TTA) criteria to balance resource
allocation and patient outcomes. Current guidelines prioritize high-risk of severe injury (HRSI) criteria, while moderate-risk
of severe injury (MRSI) criteria are associated with high over-triage rates. Using data from the TraumaRegister DGU® (TR-
DGU), this study evaluates the impact of different TTA criteria on patient outcomes and trauma system efficiency.
METHODS: A retrospective cohort study was conducted using TR-DGU data from 2018 to 2023, including patients aged 216
years with trauma team activation, emergency room treatment, and intensive or intermediate care admission. Patients
were categorized based on TTA criteria: HRSI, MRSI, or provider decision ("None"). Injury severity, mortality, emergency
interventions, intensive care unit (ICU) stay, and hospital length of stay were analyzed. Statistical comparisons utilized chi-
square and Mann-Whitney-U tests, with significance set at p < 0.05.

RESULTS: The final cohort included 97,295 patients: 42 % met HRSI criteria, 38 % MRSI, and 20 % were assigned due to
provider decision. Patients in the HRSI group had the highest injury severity (1S5=23.5), mortality (19.3 %), and need for
emergency interventions (31 %). In contrast, the MRSI group had significantly lower severity (I1SS=12.5), mortality (1.6 %),
and intervention rates (13 %). The "None" group, comprising mostly elderly patients with ground-level falls, had a higher
mortality rate (8.5 %) despite a comparable ISS (13.5).

CONCLUSION: Findings highlight the limitations of MRSI-based TTA criteria, which contribute to resource overutilization
without improving patient outcomes. A tiered activation strategy prioritizing HRSI while refining MRSI criteria may enhance
triage efficiency. The high mortality rate in the "None" group suggests the need for additional triage parameters,
particularly for geriatric patients. These insights support recent guideline revisions and are the basis for further evaluations.

Eur J Trauma Emerg Surg. 2025 Oct 28;51(1):320. doi: 10.1007/s00068-025-02993-6.

Adolescent trauma and alcohol: increased risk for severe head injury and organ dysfunction-insights from the
TraumaRegister DGU®.

Horauf JA, Franz JN, Sturm R, Lefering R, Relja B, Marzi |, Wagner N, Dgu T.

PURPOSE: Alcohol consumption is common among young individuals and is a significant, yet preventable, risk factor for
injuries and fatalities. In adults, it influences injury patterns, severity, and potentially outcomes via immunomodulatory
effects. However, data in adolescents are scarce. This study seeks to address this deficiency by analyzing data from the
TraumaRegister DGU® (TR-DGU) to investigate the impact of alcohol on adolescent trauma patients.

METHODS: This retrospective TR-DGU analysis included trauma patients aged 10-20 years admitted between 2015 and
2019. Patients were stratified by blood alcohol level (BAL positive vs. negative) and analyzed for demographics, injury
patterns, prehospital characteristics, and in-hospital outcomes, including ICU length of stay (LOS), organ failure, and
mortality.

RESULTS: Of 1,823 patients, 1,481 were BAL- and 324 BAL+. Alcohol-positive incidence increased over the study period,
particularly in older adolescents, and was more frequent in winter, on weekends, and at night. BAL + patients were more
often involved in violent and penetrating trauma and sustained more severe head injuries (43.6% vs. 36.5%, p = 0.016) but
were intubated less often (30.8% vs. 34.5%, p =0.099), significantly so in the 18-20-year group. BAL + adolescents had
higher rates of respiratory organ failure (15.2% vs. 8.3%, p = 0.014) and sepsis (5.9% vs. 2.8%, p = 0.03), with no significant
differences in ICU LOS or mortality.

CONCLUSION: Alcohol use remains a significant factor among adolescent trauma patients in German-speaking countries. As
trauma mechanisms vary by age, targeted prevention strategies are crucial. Intoxicated adolescent trauma patients form a
high-risk group requiring special attention. Further research into alcohol's immunomodulatory effects in this population is
essential to improve trauma care strategies.
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Scand J Trauma Resusc Emerg Med. 2025 Jul 1;33(1):115. doi: 10.1186/s13049-025-01404-4.

Pre-hospital assessment of trauma associated severe hemorrhage (phTASH) - analysis of TraumaRegister
DGU® data from 2015-2021.

Janig C, Schmidbauer W, Kollig E, Gruebl T, Lefering R, Hackenberg L, Schroeder DC, Bieler D; Committee on Emergency Medicine,
Intensive Care, Trauma Management (Sektion NIS) of the German Trauma Society (DGU).

BACKGROUND: Prehospital transfusions are becoming increasingly popular in Europe. Blood products play an important
role in the treatment of massive hemorrhage but may pose a potential risk to the patient when the indication is
inconclusive such as in a prehospital setting. Simple scores are required in order to initiate targeted therapy and to use the
valuable resource of blood comprehensibly in the prehospital setting. With the Assessment of Blood Consumption (ABC)-
score and the reversed Shock Index GCS (rSIG)-score, two scores with a good predictive quality for the occurrence of
massive transfusion have already been described. However, both scores were validated with in-hospital data that do not
correspond to the characteristics of the European trauma population. Aim of this study is to validate both scores with data
that represent the European trauma population and to discuss the usability to justify prehospital blood transfusion.
METHODS: Using data from the TraumaRegister DGU® from the years 2015-2021, this study examines the proportion of
patients who required a transfusion or massive transfusion after hospital admission. The results are used to calculate the
area under the receiver operating characteristics curve (AUROC) to assess the predictive quality of the ABC score and the
rSIG score for an European trauma population. A logistic regression analysis is used to identify the items of both scores with
the highest impact on the predictive quality of each score. The items with the most influence were then combined to form
the new prehospital Trauma Associated Severe Hemorrhage (phTASH) score.

RESULTS: We included 63,946 datasets. 8.5% of all patients received a transfusion and 1% a mass transfusion after hospital
admission. The mean Injury Severity Score (ISS) for patients with massive transfusion was 39.9 vs. 16.8 without massive
transfusion. The ABC score has an AUROC of 0.711 (0.702-0.719) for any transfusion (= 1 packed Red Blood Cells; pRBC) and
of 0.806 (0.786-0.826) for massive transfusion (= 10 pRBC). The rSIG score has an AUROC of 0.737 (0.730-0.744) vs. 0.807
(0.790-0.824) respectively. The phTASH score is calculated with an AUROC of 0.747 (0.737-07.53) for the prediction of any
transfusion and an AUROC of 0.834 (0.816-0.952) for the prediction of massive transfusion after severe trauma. The three
items with the greatest influence on the score results are the positive Focused Assessment with Sonography in Trauma
(FAST) examination (OR 5.28), systolic blood pressure < 90mmHg (OR 2.94) and a shock index > 1 (OR 2.49).

CONCLUSIONS: The need for transfusion can easily be assessed even in the prehospital setting. The new developed phTASH
score has a high predictive accuracy for transfusions after trauma. The identification of a positive FAST examination as the
element with the greatest impact on predicting a patient's need for transfusion emphasizes the importance of prehospital
ultrasound.
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Neurol Res Pract. 2025 Oct 10;7(1):74. doi: 10.1186/542466-025-00429-5.

The race against time: patterns and variables of spine surgery timing in traumatic spinal cord injury: a
retrospective cohort study from the TraumaRegister DGU®.

Kamradt T, Hemmer S, Trefzer R, Schmidmaier G, Hug A, Rupp R, Lefering R, Weidner N.

BACKGROUND: Numerous uncontrolled observational studies suggest that early spinal decompression and stabilization
within 24 h of spinal cord injury (SCI) improve neurological recovery, forming the basis for recently published best practice
guidelines. In this study, we aim to investigate current surgical practices in trauma centers across Germany, Austria, and
Switzerland and to elucidate trauma- and patient-related factors influencing the timing of spine surgery.

METHODS: We identified patients aged 16 years or older with traumatic SCl and permanent neurological deficits from the
TraumaRegister DGU® of the German Trauma Society (2008-2022). Trauma severity was assessed using the Abbreviated
Injury Scale. Patients were categorized based on the timing of spine surgery (early surgery: day of admission; late surgery:
subsequent days) and functional impairment (moderate vs. severe, based on the Glasgow Outcome Scale). Multivariate
regression analyses were conducted to correlate patient and trauma-related factors with these endpoints.

RESULTS: A total of 9938 patients with SCI at cervical, thoracic, and lumbar levels were identified. Among the 5025 patients
who underwent spine surgery, 69% were operated on the day of admission, while 31% received surgery on subsequent
days. Elderly patients (> 60 years) had a higher likelihood of delayed surgery (odds ratio [OR] 0.68-0.76). Trauma-related
factors, including high cervical SCI, significant injuries beyond the spine, traumatic brain injury, and signs of hemorrhage,
were strongly associated with late surgery (OR 0.38-0.83; p < 0.05). Conversely, patients with complete SCI or SCI at the
thoracic or lumbar levels were more likely to undergo early surgery (OR 1.45-1.8; p < 0.001). Severe functional impairment
was associated with advanced age (=70 years), complete SCI, high cervical SCI, concomitant traumatic brain, signs of
hemorrhage and comorbidities (OR 1.27-4.59; p <0.01), whereas SCI at thoracic (OR 0.8) and lumbar (OR 0.4) levels
correlated with moderate functional impairment (p < 0.01).

CONCLUSION: The majority of SCI patients in trauma centers across Germany, Austria, and Switzerland undergo early spinal
surgery, reflecting adherence to best practice recommendations. Timing of surgery is significantly influenced by patient age
and trauma complexity. Delays are more common in elderly patients and those with high cervical injuries or associated
trauma, underscoring the need for individualized surgical decision-making. Given the strong correlation between injury
severity, surgical timing, and functional impairment, future guidelines should refine criteria for early intervention to further
optimize neurological recovery.
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Sci Rep. 2025 Nov 18;15(1):40338. doi: 10.1038/541598-025-28220-1.

Risk factors for initially missing injuries in severely injured children and adolescents: a retrospective study
from the traumaregister DGU.

Karvouniaris N, Riesle T, Wagner FC, Lefering R, Schmal H, Bayer J.

Injuries diagnosed after the emergency department period are a significant challenge to trauma care, since these delayed
diagnosed injuries (DDI) may require specific additional treatment. The aim of this study was to obtain an overview of DDI
in children and adolescents and to meticulously analyze the underlying reasons leading to initially missing injuries by
evaluating data from the TraumaRegister DGU. TraumaRegister DGU data from the years 2010 to 2021 were evaluated. All
patients up to the age of 20 were included. Patients older than 20 years of age and patients who died in the trauma room
were excluded. All injuries diagnosed after the trauma room period were included in the statistics and defined as DDI, since
we focus on the initial care phase and stress that injuries can be overlooked initially, but should be discovered during in
hospital treatment. A total of 12,733 patients were included in this study, of whom 68.5% were male. In 1,246 patients
(9.8%), at least one diagnosis was a DDI. Patients with DDI had an average age of 15.1 + 5.3 years and had a longer stay in
the intensive care unit with 9.4 £ 11.6 days than those without an initially missed injury (no-DDI) with 5.6 £ 9.1 days. The
DDI-group's mean ISS was 24.0 + 14.5 and thus substantially higher than the mean ISS in the no-DDI group (17.5+12.2).
Independent risk factors for DDI were number of diagnoses per patient (OR 1.19; CI 1.16-1.22, p < 0.001), hospital level 2/3
(OR 1.89; CI 1.61-2.22, p<0.001), relevant (AIS > 2) injuries to the abdomen (OR 1.23; Cl 1.06-1.42, p =0.006) or lower
extremities (OR 1.25; Cl 1.08-1.43, p =0.002). The present study demonstrates that injuries in pediatric and adolescent
trauma patients are frequently missed initially during the context of trauma room treatment and diagnostics. These DDIs
have an impact on the length of hospital and intensive care unit stay. We identified risk factors for DDI, i.e. higher numbers
of trauma diagnoses, a higher injury severity score and treatment in level-2 or -3 trauma centers.

Eur J Trauma Emerg Surg. 2025 Sep 23;51(1):296. doi: 10.1007/s00068-025-02956-x.

Reassessing the role of external fixation in polytrauma and severly injured patients with chest trauma and
femur fracture: a propensity score-matched analysis from the TraumaRegister DGU®.

KeR A, Kleber C, Lefering R, Osterhoff G.

INTRODUCTION: Early intramedullary nailing for femur fractures in patients with thoracic trauma has been controversial
due to concerns about exacerbating pulmonary complications, particularly in cases of lung contusion. Older studies, relying
on conventional radiographs that detected only severe contusions, recommended damage control surgery with external
fixation. Today, high-resolution computed tomography (CT) detects even mild lung contusions, potentially overestimating
lung damage. Coupled with modern ventilation strategies, this has prompted a reassessment of early definitive fixation
versus external fixation in these patients.

METHODS: Data from 3,087 patients with femur fractures and chest trauma (Abbreviated Injury Scale (AIS)=2) were
extracted from the TraumaRegister DGU® between 2019 and 2023. A propensity score-matched analysis (n=2,014) was
conducted to compare patients treated with intramedullary nailing (IMN) and external fixation. Clinical endpoints included
mortality, Intensive Care Unit (ICU) and hospital length of stay, multiple organ failure, and blood transfusion rates.
RESULTS: Approximately half of the patients (46.8%) received initial external fixation of the femur fracture. External
fixation was associated with higher injury severity score (ISS 31.5 vs. 26.1; p <0.001) and were more frequently treated in
Level-1 trauma centers and during night shifts. A propensity score matched analysis revealed no significant differences in
mortality (6.0% early definitive care vs. 7.4% external fixation; p = 0.212) or multiple organ failure rates (25.3% vs. 29.4%; p
=0.091). However, external fixation patients had longer ICU stays (median 10 vs. 7 days; p <0.001) and hospital stays
(median 25 vs. 20 days; p < 0.001).

CONCLUSION: These findings suggest that external fixation of femur fractures may not be universally necessary,
particularly in patients with moderate chest trauma, and early definitive care may offer comparable outcomes with shorter
recovery times. Standardized criteria are needed to optimize treatment decisions and reserve external fixation for cases
where it is clinically essential.
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Unfallchirurgie (Heidelb). 2026 May;129(5):347-353. doi: 10.1007/s00113-026-01702-1.

Why you should not drive home in the evening with a young man on a motorbike at the weekend in summer -
Traffic epidemiology with the TraumaRegister DGU® : German Congress for Orthopedics and Trauma Surgery
Science Slam 2025. [Article in German]

Lefering R, Huber S, Imach S.

INTRODUCTION: The TraumaRegister DGU® of the German Society for Trauma Surgery (TR-DGU) has been collecting data
on seriously injured persons for decades. Based on a few key data points about the accident, far-reaching insights into
accident epidemiology can be derived. The present evaluation refers to traffic accident victims, who account for about half
of all seriously injured persons in the register.

METHOD: For a 10-year period (2015-2024) information on the accident victims (age, gender), the circumstances of the
accident and the time of admission to hospital (date, time) was extracted from the TR-DGU. Only patients who were
primarily admitted to and treated in a German trauma center and who met the criteria of the registry's population base
were considered.

RESULTS: The analysis is based on 121,534 accident victims with an average age of 47.4 years and 71% were male. Car
occupants were the largest subgroup (39%), followed by motorcyclists (25%), cyclists (22%) and pedestrians (10%). The
proportion of male accident victims was almost always greater than the female proportion and in the 16-71 years age
group it was more than twice as high. In relation to the German population 18-year-olds have the highest incidence with 40
per 100,000 per year. On weekends, 10-20% more people are involved in accidents and during the day the rate is highest in
the late afternoon (4-6 p.m.). The number of accidents is about twice as high in the summer months as in winter, which is
mainly due to 2 wheeled vehicles. Other external factors such as a full moon or Friday the 13th have no effect on the
number of serious injuries.

CONCLUSION: With just a few details about the person, the time and the mechanism of traffic accident victims, it is
possible to identify areas that lead to more accidents. These findings can also be effectively used for prevention purposes.
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Eur J Trauma Emerg Surg 2026; 52, 182. https://doi.org/10.1007/s00068-026-03224-2

Prediction of risk of death in severely injured patients: the revised injury severity classification score, version
3 (RISC 1ll)

Eur J Trauma Emerg Surg 2026; 52, 182. https://doi.org/10.1007/s00068-026-03224-2

Purpose: Trauma Registries with a focus on severely injured patients use survival as their primary outcome. In order to
compare hospitals, interventions, and changes over time, a precise risk of death prediction is mandatory. The German
TraumaRegister DGU® uses the RISC Il model (Revised Injury Severity Classification, version Il) since 2013. The aging trauma
population and an improved handling of missing data required the present revision.

Methods: A total of 53,738 seriously injured trauma patients documented in 2022-2023 served as basis for development
and validation (3:1 ratio). Missing values should now be considered to be within normal physiological range except in
patients with specific findings indicative for an altered physiology. These findings were suggested by clinical experts and
validated by registry data. The increasing age of trauma patients was addressed by additional categories and higher point
weights. A logistic regression analysis provided new point weights for all predictors. Precision (observed versus predicted
mortality) and discrimination (area under the receiver operating characteristic curve, AUROC) were calculated in the
development and validation dataset.

Results: Patients in both datasets were well comparable, with a mean age of 55 years, 69% males, and an average Injury
Severity Score (ISS) of 18 points. The rate of missing values ranged from 0% (compulsory data) to 17.5% (initial base
excess). Missing pre-injury health status was imputed by age, missing pupil size, light reaction, and motor function were
imputed by severity of head injury. In case of specific findings, blood pressure and initial laboratory values were imputed by
injury severity (ISS), or blood transfusion, or catecholamines, or intake of anticoagulation drugs. The AUROC was 0.946
(95% confidence interval 0.944-0.949) for the new RISC Ill score which was confirmed in the validation data (0.949; CI
0.945-0.954). Observed and predicted mortality were 13.1% / 13.0% in the development dataset, and 13.2% / 13.0% in the
validation dataset.

Conclusion: Risk of death estimates require repeated validations. The increasing number of elderly trauma patients, some
of them with restrictions regarding the intensity of treatment, required this update of the RISC Il model. New point weights
for age were established now, especially for the elderly, in order to enhance the precision of prediction in this patient
group. Patients with missing values showed on average a low injury severity, thus replacing a missing value with the normal
category as a general rule (RISC lll) seems to be superior than replacing it with an average value (RISC Il). The new
prediction model shows high discrimination and precision in both datasets, development and validation, and will replace
the previous version in quality reports and scientific analyses.
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J Clin Med. 2026 Mar 17;15(6):2299. doi: 10.3390/jcm15062299.

An Analysis of 12,247 Severe Suicide Attempts Between 2010 and 2023 by Trauma-Inducing Mechanisms:
Increasing Frequency and Sex-Specific Differences.

Leiblein M, Stérmann P, Lefering R, Marzi |, Wagner N, The TraumaRegister Dgu

Background/Objectives: Suicide attempts represent a major global health problem. Traumatic suicide methods, such as
falls from great heights, stab wounds, and gunshot wounds, frequently result in severe or fatal injuries. The COVID-19
pandemic, as well as broader societal stressors including economic uncertainty and geopolitical conflicts, has substantially
increased psychological stress in the population and has been discussed as a potential influencing factor for suicidal
behavior. The aim of this study was to analyze severe traumatic suicide attempts and to evaluate the potential influence of
the COVID-19 pandemic in a multicenter analysis of the TraumaRegister (TR) DGU®.

Methods: This retrospective multicenter analysis is based on the TraumaRegister DGU®, a standardized database for
seriously injured patients. Patients from Germany, Austria, and Switzerland from 2010 to 2023 with an Injury Severity Score
(ISS) 29, an age > 10 years, and a documented suicide attempt, who arrived at the hospital alive, were included.

Results: Among severely injured trauma patients recorded in the registry, 12,247 (4.4%) cases were classified as suspected
traumatic suicide attempts. Severe traumatic suicide attempts showed a clear age-dependent distribution, with a marked
increase from adolescence and a plateau between 20 and 55 years of age. Both the mean age of the general population
and the age of patients with suicide attempts increased over the study period. This trend was reflected in the rise in the
>70-year age group from 13.6% in 2010 to 19.6% in 2023. The most common method was jumping from a height greater
than 3 m (65.3%), followed by stab wounds (11.9%) and gunshot wounds (8.0%). While a significant decline in severe
traumatic suicide attempts was observed between 2010 and 2019, a significant increase to 4.5% occurred in 2020,
remaining at a comparable level in the following years. Sex-specific differences were observed, with penetrating injuries
occurring more frequently in men, whereas jumps from heights > 3 m were more common among women. The highest
hospital mortality was observed in gunshot injuries (67.9%).

Conclusions: This study demonstrates an increase in severe traumatic suicide attempts in 2020 that persisted at a similar
level until 2023. Sex-specific differences in suicide methods highlight the need for targeted prevention strategies. In
addition, demographic aging is reflected in the increasing proportion of suicide attempts among older individuals,
emphasizing the need for age-specific prevention measures. The relatively high survival rate after certain methods,
particularly after falls from height (77%), underlines the importance of structured postoperative psychiatric care pathways.
These findings specifically reflect traumatic suicide attempts resulting in severe injury and requiring trauma center
treatment.
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Scand J Trauma Resusc Emerg Med. 2025 Nov 26;33(1):195. doi: 10.1186/s13049-025-01516-x.

Indicators of early transfusion in paediatric trauma: a retrospective analysis of 11,849 cases from the
TraumaRegister DGU®.

Schneider NRE, Kraus R, Lefering R, Hemm F, Uzun DD, Heiss C, Hecker A, Sander M; TraumaRegister DGU®; Schneck E.

BACKGROUND: The transfusion of red blood cell (RBC) concentrates represents an emerging approach in paediatric trauma
management, even in the prehospital period. Nevertheless, distinctive parameters for predicting the need for transfusion
in children are still lacking. This study aimed to identify indicators for early in-hospital RBC transfusions that are primarily
accessible either in the prehospital or in the early in-hospital setting in a large paediatric trauma cohort.

METHODS: This study comprised a retrospective analysis of the German TraumaRegister DGU®. It included children and
adolescents aged 1 to 16 years from Germany, Austria, and Switzerland over a 15-year period. Contingency tables were
used to identify risk factors, which were then assessed through multivariate regression analysis. The model's predictive
capacity was evaluated using the receiver operating characteristic (ROC) curve.

RESULTS: A total of 11,849 patients were included, with RBC transfusion performed in 5.9% of cases. Polytraumatised
patients (adjusted odds ratio (adj. OR) 4.18 [95% confidence interval 3.26-5.34]) and those with penetrating injuries (adj.
OR 4.32 [2.96-6.30]) and abdominal injuries (adj. OR 4.18 [3.34-5.24]) exhibited the highest risk of requiring an RBC
transfusion. The need for cardiopulmonary resuscitation (adj. OR 2.46 [1.84-3.28]), endotracheal intubation (adj. OR 2.51
[1.93-3.28]), and Glasgow Coma Scale (GCS) < 8 (adj. OR 2.49 [1.85-3.36]) were also significant, but weaker, predictors. A
model based on the mentioned parameters achieved an area under the ROC curve of 0.87 [0.85-0.88], whereas predictive
performance was lower but still acceptable when only parameters available in the prehospital setting were included (AUC
0.80 [0.78-0.82]).

CONCLUSION: The likelihood of requiring an RBC transfusion is increased in cases of polytrauma, abdominal and
penetrating trauma, patients with a GCS<8, and those requiring tracheal intubation or cardiopulmonary resuscitation.
Therefore, the proposed risk factors can help identify patients at risk of severe haemorrhage and subsequent transfusion
requirement.

World J Urol. 2025 Dec 23;44(1):61. doi: 10.1007/s00345-025-06129-8.

Trends of incidence, management and outcome of renal trauma in Germany (2008-2022): an analysis based
on the TraumaRegister DGU®.

Schoch J, Bieler D, Lefering R, Schmelz HU, Kollig E, Nestler T, Hackenberg L.

BACKGROUND AND OBIJECTIVE: In prior times surgical treatment was the standard treatment of severe renal injuries while
nowadays there is an increasing favor of conservative or interventional treatment.

METHODS: Data retrieved from the TraumaRegister DGU® included 138,447 trauma patients (Max. AIS 2 3) in Germany
from 2008 to 2022.

KEY FINDINGS: The incidence of kidney trauma decreased from 3.8% in 2008 to 2.7% in 2022 (p < 0.001). Higher grades of
renal injury were associated with increased risks of kidney and multiorgan failure (AAST Il: 29.0%; AAST V: 51.5%), dialysis
(AAST 1l: 5%; AAST V: 18.9%), sepsis (AAST II: 9.2%; AAST V: 15.8%) and in-hospital mortality (AAST II: 9.4%; AAST V: 32.8%).
The rate of surgical treatment remained constant with about 20%. The strongest predictor for operative treatment was
AAST severity (reference: AAST grade Il): Odds ratio for grade Ill was 4.50 (95% confidence interval 3.63-5.58, for grade IV
24.6 (19.1-31.8), and for grade V 58.9 (39.7-87.4). Further predictive factors were other abdominal injuries and the need
for blood transfusions. Partial or radical nephrectomy was predominantly performed in high-grade renal injuries, with
62.1% (n=36) in AAST V and 25.0% (n = 26) in other high-grade traumas. Interventional bleeding control was most frequent
in AAST Ill (21.7%, n = 13) and AAST IV (19.2%, n = 20).

CONCLUSION: Although the incidence of renal injuries has slightly declined, the rate of surgical interventions remains
unchanged. Factors favoring surgery included hemodynamic instability and further abdominal trauma. Nephrectomies
were mainly performed in high-grade renal trauma, while interventional bleeding control was more frequent in lower AAST
grades.
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J Clin Med. 2026 Jan 15;15(2):697. doi: 10.3390/jcm15020697.
Predictive Accuracy of Glasgow Coma Scale and Pupillary Data on Presence of Traumatic Brain Injury.

Schiiller D, Wafaisade A, Lefering R, Migliorini F, Bolierakis E, Weuster M, Kubo Y, Frohlich M, Driessen A; TraumaRegister DGU.

Background/Objectives: The GCS is widely used to assess a patient's level of consciousness after trauma. Although not a
diagnostic tool for traumatic brain injury (TBI), prehospital clinicians frequently rely on GCS findings-along with pupil exam,
mechanism of injury, and clinical presentation, to estimate the likelihood that TBI may be present before imaging is
available. However, the GCS has known limitations and fails to identify a significant proportion of TBI patients. This study
aimed to evaluate the association between GCS scores and the presence of TBI, and whether additional clinical variables
improve its discriminatory value.

Methods: This retrospective cohort study analyzed data from trauma patients registered in the TraumaRegister DGU®
between 2015 and 2017. TBI was defined as a head injury with an Abbreviated Injury Scale (AISHead) score of 2. Inclusion
criteria consisted of trauma team activations with a maximum AIS > 3 and/or the need for intensive care. Prognostic values
were assessed using multivariable logistic regression analysis.

Results: 40,216 patients were included of which 17,205 (42.8%) were diagnosed with TBI and 23,011 (57.2%) were non-TBI
patients. In the TBI group, 36.4% (n = 6216) presented with an initial GCS of 15 prehospitally. 17.8% (n = 3059) of TBI
patients had anisocoric or bilaterally dilated pupils, 22.1% (n = 3799) had sluggish or fixed light reactivity and 17% (n =
2934) had no motoric response in Eppendorf-Cologne Scale (ECS) motor component. GCS score by itself showed better TBI
prediction value than pupil size or reactivity or motor component alone. Nevertheless, substantial misclassification was
observed when using GCS alone: 25.7% of patients with a normal GCS (15) had TBI (AIS Head > 2), while 19.1% of patients
with GCS 3 had no TBI. In the non-TBI group, 2.7% (n = 622) had a GCS of 3, 2.9% (n = 685) had anisocoric or bilaterally
dilated pupils, 4.2% (n = 960) had sluggish or fixed light reactivity and 3.3% (n = 751) had no motoric response. Even at the
lowest GCS score of 3, 19.1% of patients did not have TBI, while a normal GCS of 15 still included 25.7% of patients with TBI.
Conclusions: The expanded model combining GCS with pupillary assessment and the ECS motor component demonstrated
superior performance in prehospital TBI detection compared with the GCS alone. Implementing an extended GCS
incorporating pupillary and ECS assessment may facilitate earlier recognition of TBI and support timely triage decisions;
however, potential effects on patient outcomes require confirmation in prospective studies.
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BMC Emerg Med. 2025 Nov 22;25(1):251. doi: 10.1186/512873-025-01417-3.

Resuscitative Endovascular Balloon Occlusion of the Aorta (REBOA): in action or on the shelf? A
comprehensive analysis of current practices in Germany, Austria, and Switzerland - insights from the
Traumaregister DGU(®).

Stein J, Cruciger O, Ull C, Spieckermann A, Lefering R, Schildhauer TA, Hamsen U; TraumaRegister DGU.

PURPOSE: The use of Resuscitative Endovascular Balloon Occlusion of the Aorta (REBOA) for temporary bleeding control in
severely injured patients remains controversial. Epidemiological data from Germany, Austria and Switzerland are lacking.
The objective of this study was therefore to collect data on the use of REBOA intervention and the characteristics of the
affected patient population.

METHODS: A retrospective analysis of the TraumaRegister DGU® between January 2020 and December 2022 was
conducted to evaluate the frequency of REBOA interventions, injury patterns, injury severity, epidemiology and additional
therapies received by patients treated with REBOA.

RESULTS: Between 2020 and 2022, 95,510 patients were documented in Germany, Austria and Switzerland (DACH), of
whom 62 received REBOA. 44 of 62 patients (71%) were under 60 years of age and 57 (92%) suffered a blunt trauma.
Severe injury (AIS > 3) was present in the following regions: head 36%, thorax 77%, abdomen 58%, extremities 65%. 23 of
59 patients (39%) did not have a systolic blood pressure < 90 mmHg. Of the 62 patients, 42 (68%) received at least one unit
of packed red blood cells (PRBC), and 24 (39%) received = 10 PRBCs within the first 48 h. Thoracotomy was performed in
nine patients (15%), laparotomy in 24 (39%), and 15 (23%) underwent surgical pelvic stabilisation. The expected mortality
according to the RISC Il score was 43%, while the observed mortality was 45%. Fourteen REBOAs (22%) were performed at
one centre; two centres conducted six (10%) and seven (11%) procedures, and 27 centres performed a single REBOA within
the three-year period.

CONCLUSION: The use of REBOA is extremely rare in the DACH. Only a few centres perform REBOA more than once per
year. A striking proportion of patients treated with REBOA had no hypotension, received no blood or massive transfusions,
and underwent no emergency surgery, which may indicate that some patients were not in severe haemorrhage when
REBOA was applied. On average, the REBOA-treated cohort was severely injured and critically ill. Whether REBOA use was
beneficial and/or necessary in these patients cannot be determined from the present study.

Alcohol Clin Exp Res (Hoboken). 2026 Jan;50(1):e70209. doi: 10.1111/acer.70209.
The influence of alcohol on prehospital diagnostics and therapy of injured patients.

Sturm R, Horauf JA, Lefering R, Relja B, Marzi |, Wagner N; TraumaRegister DGU.

BACKGROUND: The prehospital assessment and subsequent therapeutic interventions are crucial for the optimal
management of severely injured patients. Many trauma patients are alcohol-intoxicated. Therefore, this study investigated
the prehospital assessment of the injury pattern and management of alcohol-intoxicated patients.

METHODS: In a retrospective matched-pair analysis of TraumaRegister DGU® data patients from 2015 to 2018 with a blood
alcohol level (BAL+) >1.0%0 and without a blood alcohol level (BAL-: 0.0%.) were investigated, matched by age, gender,
injured region, and mechanism. We evaluated injury assessment, prehospital therapy, and transport modalities.

RESULTS: A total of 6468 patients (3234 BAL-, 3234 BAL+) were included. Head injuries were common (56.9%), but BAL+
patients were significantly less often correctly assessed with regard to head (BAL-: 77.8% vs. BAL+: 74.2%) and facial (BAL-:
75.4% vs. BAL+: 70.0%, p < 0.001) injuries. Head and facial injuries were significantly more often improperly overdiagnosed
in alcohol-intoxicated patients (head: BAL-: 13.9% vs. BAL+: 21.4%, p < 0.05; face: BAL-: 19.8% vs. BAL+: 24.3%, p < 0.001),
and the diagnosis of actual head injuries was underdiagnosed significantly more often in patients with BAL+. Alcohol-
intoxicated patients were sedated (BAL-: 64.9% vs. BAL+: 55.6%, p < 0.001) and intubated (BAL-: 39.0% vs. BAL+: 28.3%, p <
0.001) significantly less often and received significantly less fluid therapy (BAL-: 92.6% vs. BAL+: 90.3%, p<0.001),
catecholamines (BAL-: 12.7% vs. BAL+: 8.5%, p<0.001), or tranexamic acid (BAL-: 10.3% vs. BAL+: 6.3%, p <0.001).
Admission of alcohol-intoxicated patients to hospital was significantly more frequent at weekends and at night, and more
frequent in regional and local trauma centers than in supraregional trauma centers.

CONCLUSIONS: There were significant differences in the prehospital assessment of head injuries between alcohol-
intoxicated and nonalcohol-intoxicated patients. Alcohol-intoxicated patients were significantly less often correctly
assessed, and alcohol-intoxicated patients received fewer prehospital therapeutic interventions.
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Eur J Trauma Emerg Surg. 2026 Feb 2;52(1):36. doi: 10.1007/s00068-026-03082-y.

Possible detrimental effects of postponed intubation during interhospital transfer of severely brain injured
patients: retrospective analysis of the Traumaregister DGU®.

Wagner FC, Witry D, Lefering R, Scholz C, Schmal H, Bayer J.

PURPOSE: Prehospitally, the paradigm of obliged intubation in traumatic brain injured (TBI) patients with a reduced
Glasgow Coma Scale (GCS) <9 has been debated. Many patients with severe TBI need interhospital transfer to definitive
care, so we sought to elucidate possible disadvantages for patients with a reduced level of consciousness where intubation
prior transportation was withheld.

METHODS: Transferred patients with at least serious blunt injury to the head (Abbreviated Injury ScaleHead >3) were
analyzed. In depth analysis was conducted in patients with GCS 4-9. We applied multivariate regression analysis to search
for relevant variables for mortality differences and scrutinized patients who needed immediate intubation upon arrival in
the emergency room (ER ITN). In this context a "postponed" intubation refers to an intubation performed upon arrival at
the receiving hospital rather than prior to transfer.

RESULTS: Comparing spontaneously breathing versus already intubated patients (ITN) at admission we did not find
statistically significant differences in mortality (33.2% vs. 20.4%; p = 0.067), multiple organ failure (MOF) (37.1% vs. 34%; p =
0.667) or sepsis rates (13.6% vs. 4.2%; p = 0.069). Multiple regression analysis for mortality revealed only age > 70 years,
coagulopathy and AlSHead > 5 as significantly associated independent variables. But, comparing patients requiring
intubation in the emergency room upon admission (ER ITN) to patients already intubated prior transportation (ITN), we
detected significant differences in MOF (53.7% vs. 34%; p =0.025), sepsis (20.5% vs. 4.2%; p =0.011) and mortality rate
(38.1% vs. 20.4%; p = 0.028).

CONCLUSION: Our results may suggest an inferior outcome when intubation in patients with GCS 4-9 is needed during
admission at the receiving hospital. Further research is warranted to scrutinize optimal airway management for
interhospital transfer of TBI patients with reduced GCS.

Eur J Trauma Emerg Surg. 2026 May 4;52(1):158. doi: 10.1007/s00068-026-03205-5.

Transferrals and clinical pathways of unstable pelvic fractures over the last 10 years - a retrospective analysis
of the Trauma Register DGU®.

Weuster M, Pfeifer R, Seekamp A, Lippross S, Lefering R, Dgu T, Menzdorf L.

PURPOSE: Pelvic fractures are classified as stable or unstable. They correlate with a severity of trauma and the initial
medical treatment is decisive. This study evaluated the transferrals of such fractures and described the initial treatment as
well as the clinical course.

METHODS: We analysed retrospective data from a large cohort of the TraumaRegister DGU® (TR-DGU), covering the period
from 2014 to 2023, comprising a total of n=397,910 patients. All patients aged > 16 years were included. Injury patterns
were described according to the Abbreviated Injury Scale (AIS), the mechanically unstable fractures were classified with an
AIS > 3. We considered all participating hospitals within Germany. The patients were subdivided in three groups: Group 1=
primary admitted patients with outcome, group 2 = pre-treated patients transferred in from other hospitals, and group 3 =
primary admitted and early (< 48 h) transferred out.

RESULTS: The majority of the patients was male and about 53 years old. Blunt trauma was the leading trauma mechanism.
Concomitant injuries (AlS 2+) affected thorax (56%), spinal cord (41%), lower extremities (38%), head (31%) and abdomen
(24%). Among primary admitted cases with pelvic fractures (n=36,398), 21,091 cases (57.9%) had an unstable pelvic
fracture (AIS pelvis 3-5). Level 1 trauma centers not only treated 12,836 primary admitted cases with unstable pelvic
fractures (83.5%) but also received 2,365 patients (15.4%) from other hospitals via transfer; while only 1% of cases were
transferred out early (n=170). Transfusion was administered in 5,984 patients (16.5%) (AIS 2-5). A pelvic binder was
applied in 7,096 (36.3%) patients and surgical stabilisation was performed in 4,075 (14.9%) patients. The length of stay on
intensive care unit was highest in AIS 5 with 6 days. The mortality rate was 38.5% in AIS 5, and 9.9% in AlS 2.

CONCLUSION: Over the course of the last 10 years, the prevalence of unstable pelvic ring fractures (AIS 3-5) constantly
remained around 9%. Unstable pelvic fractures were increasingly transferred to a Level | trauma center. Unstable pelvic
fractures correlated with a high Injury Severity Score (ISS). The early treatment involved the transfusion of packed red
blood cells, the application of a pelvic binder and the surgical stabilisation. Though, these tools were increasingly utilized
with the severity of trauma.
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J. Clin. Med. 2026, 15(11), 4147; https://doi.org/10.3390/jcm15114147

Influence of the Region of Injury on Risk of Mortality in Severely Injured Patients Stratified by Age: An
Analysis of 98,481 Patients from the TraumaRegister DGU®

Zumsteg JS, Kalbas Y, Zankena L, Ziegenhain F, Scherer J, Eibinger N, Lefering R, Pape HC, Jensen, KO, the TraumaRegister DGU®.

Background/Objectives: The growing elderly population and concomitant increase in physical activity of older adults has
led to a growing number of seriously injured elderly patients. The aim of this retrospective cohort study was to investigate
the influence of the leading region of injury in severely injured patients on the risk of mortality in different age groups, with
focus on elderly patients.

Methods: Data from the TraumaRegister DGU® from 2015 to 2020 were analyzed, including severely injured patients
admitted to Swiss, German and Austrian trauma centers. Inclusion criteria were a minimum age of 18 years and an
Abbreviated Injury Scale (AIS) score of three or higher in at least one of the body regions. Descriptive analysis and odds
ratios for mortality derived from multivariable analysis were calculated, stratified by age and leading region of injury.
Results: Out of 213,216 patients, 98,481 met the inclusion criteria. Mortality increased from 6.9% in the control group (18—
54 years) to a maximum of 35.9% in the 90+ age group. Leading head injuries had a mortality rate of 22%. The odds ratio
for the risk of mortality increased with age and reached a maximum value of 17.0 in the 90+ age group. However, the
increase in risk of mortality for leading head injury with increasing age was lower than in the other regions, with an OR of
11.7 in the 90+ age group. In contrast, the group with a leading thoracic injury increased to an OR of 22.5, abdomen to an
OR of 75.2 and extremities to an OR of 28.7.

Conclusions: The risk of mortality from traumatic head injury is less pronounced in elderly people compared to other injury
regions. Our data suggests that traditional scoring systems like the AIS might not display nuances of different injury
severities in different age groups, especially for head injuries caused by low-energy trauma and therefore should be
reevaluated.
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Distribution of the TXA admission rate in the ER in patients transfused between
ER and intensive therapy over all hospitals, 2021-2025, — TR-DGU, o single
hospital value

Distribution of the completion rate for primarily treated patients, which have
been documented in the TR-DGU since April 2024, across all hospitals, -, — TR-
DGU, o single hospital value

Distribution of the patient rate with documented base excess (BE) over all
hospitals, 2021-2025, — TR-DGU, o single hospital value

Documented number of patients in the TraumaNetzwerk DGU® basic group
from 2014-2025 (bars)

Median number of cases of the in the TraumaNetzwerk DGU® participating
trauma centres separated by the trauma level in 2025

Transfer status classified according to the trauma level in 2025

Mean patient's age in the — TR-DGU compared to the o single hospital values in
the TR-DGU for the years -2025

Standardised mortality ratio of the — TR-DGU compared to the o single hospital
values in the TR-DGU for the years -2025

bserved Expected Ratio of prolonged ICU stays in the — TR-DGU compared to
the o individual hospital values in the TR-DGU for the years -2025

Relationship between length of stay and injury severity over all hospitals in 2025

Time point of death of the patients from the TR-DGU [length of stay in days] in
2025

Length of stay in the intensive care unit [days] and number of patients divided
into subgroups, for definition see tab. 10, patients 2023-2025, — TR-DGU, o
single hospital value

Length of stay in hospital [days] and number of patients divided into subgroups,
for definition see tab. 10, patients 2023-2025, — TR-DGU, o single hospital value

Distribution of the data completeness rate in 2025 over all hospitals

Development over time of the documentation quality: completeness rate in the
TR-DGU -2025

Injury pattern in the TR-DGU from 2023-2025

Frequency distribution of ISS > 16 patients numbers per hospital in the TR-DGU
2025

Number of cases in the TR-DGU 2002-2025

Age distribution of excluded, deceased patients, with therapy-limiting patient
directives

RISC Il vs. Observed Mortality (including all patients)

Number of publications from the TraumaRegister DGU® and their impact points
since 1997
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16 List of abbreviations

AlS Abbreviated Injury Scale

ASA American Society of Anaesthesiologists (classification)

AUC AUC — Academy for Trauma Surgery (Akademie der Unfallchirurgie GmbH)

BE Base excess

BGA Blood gas analysis

Cl Confidence interval

CcT Computer tomography

cCT Cranial computer tomography

CPR Cardio-pulmonary resuscitation

DGU German Trauma Society (Deutsche Gesellschaft fiir Unfallchirurgie e.V.)

DVT Deep vein thrombosis

EMS Emergency medical services

ER Emergency room

FAST Focused assessment with sonography for trauma

FFP Fresh frozen plasma

GCS Glasgow coma scale

h Hours

ICU Intensiv care unit

IFOM Institute for Research in Operative Medicine (Institut fiir Forschung in der Operativen
Medizin)

INR International normalised ratio

ISS Injury severity score

ITF Institute for Trauma Surgery

LOS Length of stay

LTC Local trauma centre

M Mean

m Metre

MAIS Maximum AIS severity score

Max Maximum

MCI Mass casualty incident

M Myocardial infarction

[min] Minute

Min Minimum

ml Millilitre

mmHg Millimetre of mercury

mmol Millimol

MOF Multiple organ failure

NIS Committee on Emergency Medicine, Intensive Care and Trauma Management of the German

Trauma Society DGU (Sektion Notfall-, Intensivmedizin und Schwerverletztenversorgung
(Sektion NIS) der DGU)

NISS New injury severity score
No. Number
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OoP Operation

Pat. Patients

phys. physiological

PICUP Prolonged ICU Prediction

PICUS Prolonged ICU Stay

pRBC packed red blood cells

Qam Quality management

REBOA Resuscitative endovascular balloon occlusion of the aorta
RTC Regional trauma centre

RISC Revised injury severity score (prognostic score)
RR Systolic blood pressure (according to Riva-Rocci in mmHg)
S Standard dataset

sBP Systolic blood pressure

SD Standard deviation

SMR Standardised mortality ratio

STC Supra-regional trauma centre

tab. table

TBI Traumatic brain injury

TR-DGU TraumaRegister DGU®

TRISS Trauma Score and Injury Severity Score

TXA Tranexamic acid

Vs. versus

WBCT Whole-body computer tomography
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