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Abstract
Background: The pancreas is an organ which is at risk of damage as a consequence of thoracolumbar
spine injury. However, to our knowledge, no studies have provided any prevalence data to support this
assumption. Therefore, the coincidence of pancreatic trauma in patients with spine injury is still
unknown. Data from the TraumaRegister DGU® (TR-DGU) was analysed to estimate the prevalence of
this correlation and to determine its in�uence on clinical outcome.

Methods: A retrospective investigation of cases documented in the TR-DGU between 2008 and 2017 was
performed. We included data of patients admitted to participating European trauma centres who had
thoracic or lumbar spine injuries and met the following criteria: i) Injury Severity Score (ISS) ≥ 9, ii) blunt
trauma, and iii) no early transfer out of hospital. We investigated the coincidence of pancreas injury in
patients with at least an Abbreviated Injury Scale (AIS) of 2 of the thoracic or lumbar spine. Therefore, we
included all kind of relevant injuries of the thoracolumbar spine.

Results: In the group with thoracolumbar injury with concomitant pancreatic injury, the mean age was
43.1 ± 18.6 years, and 68% of these patients were male. The most frequent mechanisms of trauma were
car (38%) and motorbike (17%) accidents, as well as high falls (23.8%). The mean Injury Severity Score
was 35.7 ± 16.0 points and the in-hospital mortality rate was 17.5%. The overall prevalence of pancreatic
injury was 60.7 (0.61%; 95% con�dence interval (CI), 0.58–0.65) per 10,000 patients. Patients with severe
spinal injuries (AIS ≥ 2) were more likely to present with a concomitant pancreatic injury compared to
patients with no or only minor spinal injury (AIS 0–1) (Odds ratio (OR) 1.78; 95%CI, 1.57–2.01).

Conclusions: Concomitant pancreatic injury in patients with spinal injuries of the thoracolumbar spine is
rare. However, patients with more severe spinal injuries were overall more likely (OR 1.78) to present with
an accompanying pancreatic injury than those with minor thoracolumbar injuries. Therefore, trauma
surgeons treating severely injured patients must be alert not to overlook this rare concomitant injury,
because it does not clearly correlate with the severity of spinal injury.

Background
A �exion-distraction fracture is an unstable injury of the spine (1). The proposed mechanism of injury is a
�exion and distraction force on the spine over a fulcrum site (2–4), for example a seat belt in a car
accident (3–7), but other common trauma mechanisms include falls (6, 8–10). Usually, �exion-distraction
injuries in adults are located at the thoracolumbar junction T11 – L2 (8, 11), and fractures of the
thoracolumbar spine are common (8, 9, 12, 13). Due to its biomechanical properties, this region appears
to be a weak point of the spine (1, 6), representing the transition from the rigid rib cage to the most
�exible lumbar spine (9, 14, 15), making it more vulnerable to traumatic lesions (14). Concomitant
intraabdominal injuries are often described in such fractures (3, 5, 8, 16–18). In case of injuries due to
seat belts, there is a direct compression of the abdomen, which results in compression of the
intraabdominal organs against the vertebral column (19, 20). The pancreas is a retroperitoneal organ that
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runs across the spine in the area of   the upper lumbar vertebrae. Due to the anatomy of the pancreas, a
linkage of these injuries in high velocity trauma of the thoracolumbar spine can be expected (21), even if
the pancreas is well protected due to its dorsal location in the abdomen. The retroperitoneal location is
also responsible for the poor presence of clinical symptoms (20) so that a pancreatic trauma is di�cult
to diagnose (19, 22–24). To make matters worse, there is a di�cult presentation of pancreatic injury in
the computed tomography (CT) scan (25–28), which often leads to a delayed diagnosis. In addition,
increases in serum amylase and lipase laboratory parameters can only be observed a few hours after the
insult, if at all (27, 29, 30). The typical clinical triad of upper abdominal pain, leucocytosis and elevation
of serum amylase levels is rarely pronounced (31). However, early diagnosis of traumatic pancreatic
injury is very important because of possible complications with an increase of morbidity and mortality
(25, 32–35). An undetected or delayed diagnosis of traumatic pancreatic injury can cause severe
retroperitoneal or abdominal in�ammation, like pancreatitis (22, 23, 36), or in case of a disruption of the
main pancreatic duct, a pseudopancreatic cyst (24, 36). Other complications are infection, abscess, duct
stricture, and endocrine/exocrine insu�ciency, which are associated with high morbidity and mortality
(19, 22, 23, 31, 37). This severely complicates the course of the disease after pancreatic trauma in
patients with multiple injuries.

Previously published data on spinal injuries with concomitant pancreatic trauma all refer to smaller case
series. However, there is no description of the exact prevalence of this injury in a large trauma collective.
The data from the TraumaRegister DGU® (TR-DGU) was analysed to estimate the prevalence of
pancreatic trauma in thoracolumbar spinal column injuries and to determine its signi�cance on clinical
outcome.

Methods
TraumaRegister DGU® (TR-DGU)

The TraumaRegister DGU® of the German Trauma Society (Deutsche Gesellschaft für Unfallchirurgie,
DGU) was founded in 1993. The aim of this multi-centre database is a pseudonymised and standardised
documentation of severely injured patients.

Data are collected prospectively in four consecutive time phases from the site of the accident until
discharge from hospital: A) Pre-hospital phase, B) Emergency room and initial surgery, C) Intensive care
unit and D) Discharge. The documentation includes detailed information on demographics, injury pattern,
comorbidities, pre- and in-hospital management, course on intensive care unit, relevant laboratory
�ndings including data on transfusion and outcome of each individual. The inclusion criterion is
admission to hospital via emergency room with subsequent ICU/ICM care or reach the hospital with vital
signs and die before admission to ICU.

The infrastructure for documentation, data management, and data analysis is provided by AUC -
Academy for Trauma Surgery (AUC - Akademie der Unfallchirurgie GmbH), a company a�liated to the



Page 4/14

German Trauma Society. The scienti�c leadership is provided by the Committee on Emergency Medicine,
Intensive Care and Trauma Management (Sektion NIS) of the German Trauma Society. The participating
hospitals submit their data pseudonymised into a central database via a web-based application.
Scienti�c data analysis is approved according to a peer review procedure laid down in the publication
guideline of TraumaRegister DGU®.

The participating hospitals are primarily located in Germany (90%), but a rising number of hospitals of
other countries contribute data as well (at the moment from Austria, Belgium, China, Finland,
Luxembourg, Slovenia, Switzerland, The Netherlands, and the United Arab Emirates). Currently, approx.
33,000 cases from more than 650 hospitals are entered into the database per year.

Participation in TraumaRegister DGU® is voluntary. For hospitals associated with TraumaNetzwerk DGU®,
however, the entry of at least a basic data set is obligatory for reasons of quality assurance. 

The present study is in line with the publication guidelines of the TraumaRegister DGU® and registered as
TR-DGU project ID 2019-014.

Inclusion and Exclusion Criteria

A retrospective study of patients documented in the TR-DGU by a European hospital between 2008 and
2017 was performed. Only cases with blunt trauma and an Injury Severity Score (ISS) ≥9 were included.
Patients who were transferred out to another hospital within 48 hours were excluded in order to prevent
from double counting. Patients without or with a minor (AIS severity 1) thoracolumbar spinal column
injury served as a control group (�ow chart, Figure 1). All types of traumatic pancreatic injuries were
included. Patients with all types of relevant thoracolumbar spinal column injuries with an Abbreviated
Injury Scale (AIS) severity ≥2, were included in the study collective. For descriptive analysis, the frequency
of pancreatic injuries in relation to the severity of the spinal column injury, according to the AIS, was
performed.

Statistical analysis

We performed a descriptive data analysis to investigate the prevalence of accompanying pancreatic
trauma in thoracolumbar injuries. Categorical variables are presented with counts and percentages, and
continuous values are shown as mean and standard deviation (SD). We calculated 95% con�dence
intervals (CI) and odds ratios (OR) where appropriate. The statistical analysis was performed using
Statistical Package for the Social Sciences (SPSS) (version 24, IBM Inc., Armonk, NY, U.S.A.).

Results
A total of 44,279 of 179,846 patients had a relevant thoracolumbar spinal column injury (AIS ≥2). The
average age of the study collective was 43.1 ± 18.6 years in the group with (n = 400) and 49.9 ± 20.2
years in the group without (n = 43,879) pancreas injury. Of the patients with pancreas injury, 68.0% were
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male. The most common cause of trauma in patients with concomitant pancreas injury were car (38.0%)
or motorbike (17%) accidents and high falls (>3 meters; 23.8%). Overall, 63.3% of the accidents with
subsequent pancreatic injury occurred in road tra�c, in contrast to 48.5% in thoracolumbar injuries
without involvement of the pancreas. The injury severity showed up with a mean ISS of 35.7 ± 16.0 in
cases with and 23.8 ± 12.4 (p < 0.001) in cases without pancreatic injury. Most of the patients with
concomitant pancreatic injury had an ISS ≥25 (n = 287; 71.8%) (Table 1). The average hospital stay (32.8
versus 22.1 days) as well as the length of stay (LOS) on an intensive care unit (ICU; 17.5 versus 8.7 days)
was longer in patients with pancreatic injury. Additionally, complications such as sepsis (19.4% versus
8.3%) and multi organ failure (MOF; 54.0% versus 25.7%) were more common in the group with
pancreatic injury. The in-hospital mortality was almost twice as high in patients with pancreatic injury
(17.5% versus 9.7%) (Table 2).

In approximately 28% of cases, patients with thoracolumbar spinal injuries presented with a relevant (AIS
3+) accompanying injury of the head, regardless of the presence of a pancreatic injury. An accompanying
limb injury was more common in patients with a pancreatic injury, in contrast to a thoracolumbar spinal
injury without a pancreatic trauma (44.8% versus 30.3%).

About three-quarters (n = 317; 79.3%) of patients with concomitant pancreatic injury showed up with an
AIS of 2 (contusion or minor laceration). The overall prevalence of pancreatic injury was 60.7 (0.61%;
95%CI, 0.57-0.64) per 10,000 patients in all cases (with and without spine injury). In cases with a
thoracolumbar spinal injury, the prevalence was 0.90%, or 90 per 10,000 patients. In cases without a
spinal injury, the prevalence was 0.51%. Thus, the odds ratio (OR) for a pancreatic injury is 1.78 (95%CI,
1.57-2.01) in patients with a thoracolumbar spinal injury (Table 3). If cases with isolated head injury were
excluded from the control group, the prevalence rate would increase to 0.65%, and odds ratio would be
1.39 (95%CI, 1.23-1.58).

Based on the severity of the spinal column injury, there were 317 cases (79.3%) in the group of pancreatic
trauma patients with an AIS of 2 points of the thoracolumbar spine, and only 51 cases (12.8%) with an
AIS of 3 points. Finally, it appears that especially moderate (AIS 2, OR 1.93; 95%CI 1.68-2.20) and very
serious (AIS 5, OR 1.99; 95%CI 1.32-3.00) thoracolumbar spinal injuries are more likely to be associated
with an accompanying pancreatic injury than spinal injuries with an AIS of 3 (OR 1.16; 95%CI 0.87-1.54).

Discussion
To our knowledge, this is the �rst report investigating the correlation between concomitant pancreatic
injuries and severity of trauma to the thoracolumbar spine in a large trauma collective. It can be
concluded that concomitant pancreatic injuries are rare, with a prevalence of 0.90% in a group of severely
injured patients with trauma of the thoracolumbar spine.

In our collective, middle-aged men in particular presented with an injury to the thoracolumbar spine. Such
injuries are also described mainly in men in the literature; however, they were younger on average (8, 9).
The average age in our collective is also higher in the group with concomitant pancreatic injury than in
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the literature (32). The trauma mechanisms that are mainly presented in our analysis coincide with the
results of previous studies (5, 6, 8, 9, 32).

The general occurrence of traumatic pancreatic injury in the polytraumatised patient turned out to be rare,
with a ratio of 6/1,000 patients in our study collective. This matches the results of the literature (19, 22,
38). However, patients with moderate to severe spinal injuries more often presented an accompanying
pancreatic trauma (OR 1.78). It was shown that these concomitant pancreatic injuries occur primarily in
spine injuries with a severity of AIS 2 (n = 317; OR 1.93). In our collective, this severity of injury
corresponds to a minor vertebral fracture, the dislocation of a facet joint or injury of the nerve root,
without involvement of the spinal cord.

There was a decrease in the cases of pancreatic trauma combined with thoracolumbar spine injuries with
a severity of AIS ≥3. Although the odds ratio for the occurrence of a pancreatic injury was increased in
patients with severe thoracolumbar spinal injuries (AIS 4, OR 1.87; AIS 5, OR 1.99), it should be mentioned
that the number of cases was signi�cantly lower (AIS 4, n=8; AIS 5, n=24). Due to the anatomical
conditions of the pancreas in the retroperitoneum, a high velocity trauma of the abdomen is necessary to
cause a pancreatic trauma (22). This is shown by the fact that patients with pancreatic trauma showed
up with more severe injury patterns (mean ISS 35.7) than thoracolumbar injuries without pancreatic
trauma (mean ISS 23.8). In the literature, too, patients with traumatic pancreatic injuries were more
seriously injured on average (32). In some cases, the main force may be absorbed by the abdomen, so
that the spinal injury is less severe than the abdominal; this could be a potential explanation for the
decreased probability of concomitant pancreatic trauma between the injury severity groups AIS 2 and AIS
3 (OR 1.93 versus 1.16) in thoracolumbar injuries. This should be examined in future biomechanical
studies. The pancreas appears to be at risk of injury due to its location across the thoracolumbar spine
and its �xed retroperitoneal location.

Based on our results, there is no direct correlation between the severity of a spinal injury and the
occurrence of a concomitant pancreatic trauma. Nevertheless, as mentioned above, there was an
accumulation of pancreatic injuries in moderate thoracolumbar injuries. That is why the knowledge of the
epidemiology of thoracolumbar spinal injuries and accompanying trauma of surrounding organs is
useful and important for assessment, decision making and treatment in patients who have suffered a
blunt trauma and are admitted to the emergency room.

Both a pancreatic injury (19, 21, 31, 39) and a thoracolumbar spinal injury can be overlooked clinically.
Due to the often delayed or missing diagnosis of a pancreatic injury (24, 25, 32), the reported prevalence
may be underestimated in our study as well as in the literature. For this reason, special attention should
be paid to the spine and pancreas in the initial diagnostic investigation of a patient who has suffered a
blunt abdominal trauma with hyper�exion. A missing diagnosis of a pancreatic injury can lead to
complications in the course of treatment (19, 22, 31, 37, 38, 40), as well as long-term consequences like a
diabetes (36). This fact was also evident in our study collective with increased complications such as
sepsis and MOF in patients with concomitant pancreatic injury. The presence of pancreatic trauma is
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associated with high rates of morbidity and mortality (22, 32, 38, 41, 42). In our study collective, the in-
hospital mortality with accompanying pancreatic injury was also increased, as well as the length of stay
on ICU and the length of time in hospital in general. This is due to the increased occurrence of
complications and illustrates the clinical relevance of the simultaneous occurrence of a pancreatic injury.
In this context, pancreatic injury does not represent an independent risk factor. The effect of a pancreatic
injury (adjusted OR 0.88; 95%CI 0.63-1.25) is mostly represented by the Revised Injury Severity
Classi�cation II (RISC II), via the AIS of the most severe and second most severe injury.

Diagnostically, a CT scan (21, 23, 26, 28) and laboratory testing (29, 30) of pancreatic amylase and lipase
turn out to be important diagnostic tools. However, both can initially be negative (23, 25, 27, 29).
Therefore, it is important to remain alert to a combination of thoracolumbar spine and pancreas injuries
in order to repeat examinations if an injury is suspected.

Study limitations

Because of a register evaluation this study has some limitations. It contains only retrospective data that
were registered in the TR-DGU. If the diagnosis of a pancreatic injury is missing, it is not recorded in the
register. The overall prevalence of a pancreatic trauma can, thus, be underestimated.

Epidemiological data, in particular, were presented in this study. The clinical relevance as well as the
in�uence on the outcome has to be evaluated in future clinical prospective studies.

Conclusions
Concomitant pancreatic trauma in case of thoracolumbar spinal injuries is rare. However, a minor
correlation could be seen between patients with a moderate spinal column injury (AIS = 2) compared to
mild (AIS 0–1) injuries (OR 1.93). Consequently, in cases of moderate thoracolumbar spinal column
injuries, a concomitant injury of the pancreas should be considered in order not to overlook the injury.
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Table 1 Demographic- and trauma-related data  

    Without pancreatic injury

n = 43,879

With pancreatic
injury

n = 400

Mean age (years)   49.9 (20.2) 43.1 (18.6)

Gender, male (%)   71.8 68.0

Severity of thoracolumbar
trauma

     

AIS 2   32,103 (73.2%) 317 (79.3%)

AIS 3   8,597 (19.6%) 51 (12.8%)

AIS 4   832 (1.9%) 8 (2.0%)

AIS 5   2,347 (5.3%) 24 (6.0%)

       

ISS      

Mean   23.8 35.7

SD   12.4 16.0

ISS ≥25, n (%)   16,525 (37.7%) 287 (71.8%)

Injury mechanism      

tra�c - car   23.8% 38.0%

tra�c - motorbike   13.5% 17.0%

tra�c - bicycle   5.8% 3.5%

tra�c - pedestrian   5.4% 4.8%

high fall (>3m)   30.3% 23.8%

low fall   14.2% 3.8%

Relevant head injury (AIS 3+)   28.6% 28.5%

Relevant thoracic trauma
(AIS 3+)

  56.1% 80.8%

Relevant injury of the
extremities

  30.3% 44.8%

Polytrauma (Berlin
de�nition)

  n = number; m = metre; SD = standard
deviation

55.5% 
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25.3%

 

Table 2 Outcome parameter    

  Without pancreatic injury

n = 43,879

With pancreatic injury

n = 400

Length of stay - LOS (days) 22.1 (21.7), median 16 32.8 (30.2), median 26

ICU LOS (days) 8.7 (12.4), median 4 17.5 (18.4), median 9

In-Hospital mortality, n (%) 4,277 (9.7%) 70 (17.5%)

Sepsis*, n (%) 1,878 (8.3%) 40 (19.4%)

MOF*, n (%) 5,949 (25.7%) 114 (54.0%)

 

ICU = intensive care unit; MOF = multi organ failure; n = number

*available only for patients with standard documentation

 

Table 3 Risk of injured pancreas depending on severity of thoracolumbar injury

AIS thoracolumbar OR CI 95%

≤1 (reference)  

2 1.93 1.68 – 2.20

3 1.16 0.87 – 1.54

4 1.87 0.93 – 3.78

5 1.99 1.32 – 3.00

2 - 5 1.78 1.57 – 2.01

OR = odds ratio; CI = con�dence interval

 

Figures
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Figure 1

Figure 1: Patient inclusion �owchart n = number


