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Abstract 
1 

 2 

Background: Upper extremity injuries often lead to long-term problems in function and 3 

quality of life in patients. However, not much is known about this effect in polytrauma 4 

patients. This study aimed to describe the upper extremity injuries in polytrauma patients and 5 

to compare self-reported disability and quality of life in polytrauma patients with versus 6 

without upper extremity injuries. 7 

Methods: A retrospective cohort study was performed in adult patients with an injury severity 8 

score (ISS) of 16 or higher, admitted to Erasmus MC between January 1, 2007 and December 9 

31, 2016. Patients were asked to complete the Disabilities of the Arm, Shoulder and Hand 10 

(DASH), Short Form-36 (SF-36), and EuroQol-5D (EQ-5D) questionnaires. Details on 11 

injuries, treatment, and clinical outcome were collected from the national trauma registry and 12 

medical files. Characteristics and self-reported outcomes of polytrauma patients, with versus 13 

without upper extremity injuries, were compared. 14 

Results: In a cohort of 3,469 trauma patients 1,246 (36.5%) suffered upper extremity injuries. 15 

Of these, 278 (22.0%) suffered severe injuries (AIS≥3). Upper extremity injuries are 16 

associated with longer hospitalization (median 12 days versus 8 days, p<0.001), longer ICU 17 

stay (median 5 days versus 4 days, p=0.005), and lower mortality (14.6% versus 23.9%, 18 

p<0.001). In 598 patients who completed the questionnaires, no difference in physical 19 

component summary (47 versus 48, p=0.181) and mental component summary (54 versus 53, 20 

p=0.315) of the SF-36 and the Utility score (0.82 versus 0.85, p=0.101) and VAS score (80 21 

versus 80, p=0.963) of the EQ-5D, was found. However, patients with upper extremity 22 

injuries showed a minor increase in disability in the DASH (9.2 versus 4.2, p=0.023). 23 

Conclusion: Upper extremity injuries in polytrauma patients are associated with longer 24 

hospitalization, ICU stay, reduced mortality, and a minor increase in long-term disability. 25 
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 28 

 29 

 30 

While upper extremity fractures frequently occur as an isolated injury, 17-30% of polytrauma 31 

patients (Injury Severity Score (ISS) ≥16) have injuries of the upper extremities4. Studies 32 

show that there are distinct differences between polytrauma populations with or without upper 33 

extremity injuries, especially regarding early post-traumatic course. This includes longer 34 

hospital stay and higher surgical intervention frequency, leading to generally higher health 35 

care costs4; 7. 36 

Upper extremity injuries can have substantial impact on the ability to perform daily 37 

activities. As the ability to work is also (temporarily) affected, the societal burden can be 38 

high6; 11; 20. Polytrauma patients in general can be expected to have long hospital stay and 39 

often suffer long periods of unemployment or permanent disability16; 19; 23-25. In addition to 40 

this their cognitive and emotional function can suffer greatly. What proportion of these 41 

problems are caused by upper extremity injuries and to what extent additional injuries affect 42 

the recovery of the upper extremity injuries remains unclear. Studies in polytrauma patients 43 

with lower extremity injuries showed that lower extremity fractures can have significant 44 

impact on long term functional recovery and quality of life5; 22; 24; 29. For upper extremity 45 

trauma, however, the single study conducted on the influence of upper extremity injury on the 46 

long-term outcome of polytrauma patients treated in the 1980’s and 1990’s revealed no 47 

distinct difference in rehabilitation duration and long-term outcome measured by the 48 

Hannover Score for Polytrauma Outcome (HASPOC) and Short Form-12 (14).  49 
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As short-term mortality decreases due to better and more specialized care, long-term 50 

function and quality of life are becoming increasingly important in measuring polytrauma 51 

patient outcomes12; 21. This gives rise to the need for a recent and comprehensive overview of 52 

this diverse population and investigation of the long-term effects of additional upper 53 

extremity injuries in a polytrauma setting. More insight into the influence of specific injuries 54 

or combinations of injuries on patient recovery could provide a focus for future research on 55 

the improvement of treatment strategies in patients with multiple injuries. 56 

The aim of this study was twofold; It aimed to give a detailed description of the 57 

complete polytrauma population in a recent cohort with main focus on the upper extremity 58 

injuries in polytrauma patients, admitted to a Level I trauma center. The secondary aim was to 59 

compare long-term self-reported disability and quality of life in polytrauma patients with 60 

versus without upper extremity injury. 61 

 62 

Materials and Methods 63 

 64 

Study design  65 

After approval by the local medical research ethics committee a retrospective cohort study 66 

was conducted in patients admitted to Erasmus MC between January 1, 2007 and December 67 

31, 2016. Patients were identified from the national trauma registry. The registry was 68 

searched for all patients with an ISS ≥16. Patients who had at least one registered Abbreviated 69 

Injury Scale (AIS) code for an upper extremity injury, were included as cases, all other 70 

patients served as controls. The AIS coding used was either the AIS 1990 (update 1998)3, for 71 

patients admitted before January 1st 2015, or the AIS-2005 (update 2008)10, for patients 72 

admitted January 1, 2015 and afterwards. Controls were all polytrauma patients without an 73 

AIS upper extremity injury code. 74 
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 75 

Data collection 76 

Patient characteristics and details on injuries and admission were extracted from the 77 

national trauma registry, supplemented by the patients’ medical files. This information 78 

included details on age, sex, date of admission, Glasgow coma scale before and during 79 

admission, hospital length of stay (HLOS), intensive care unit length of stay (ICU LOS), 80 

intubation time, and mortality. In addition to this, details on all traumatic injuries were 81 

collected and subdivided in the nine separate AIS regions (i.e., upper extremity, head, face, 82 

neck, thorax, abdomen/pelvis, spine, lower extremity, and external). Upper extremity injuries 83 

were subdivided on AIS type of injury (i.e., soft tissue, muscle/tendon/ligaments, nerves, 84 

vascular, joint and fracture). Soft tissue injuries was defined as injuries of the skin and 85 

subcutis. Upper extremity fractures were further subdivided based on fracture location (i.e., 86 

clavicle, scapula, humerus, radius, ulna, carpus/metacarpus and finger). 87 

 88 

Patients with age at trauma <18 year, unknown home address, severe cognitive 89 

disability or insufficient comprehension of Dutch or English language were excluded from the 90 

sub-study on quality of life (QoL) and functional outcome. All eligible patients received study 91 

information and a consent form at their home address and were invited to complete the Short 92 

Form-36 version 2 (SF-36-v2)28, EuroQol-5D27, and the Disabilities of the Arm, Shoulder, 93 

and Hand questionnaires (DASH)26. The SF-36 is a multipurpose, short-form health survey 94 

consisting of 36 questions, representing eight health domains that are combined into a 95 

physical and a mental component summary. Normalized scores ranging from zero to 100 96 

points are derived for each domain, with lower scores indicating poorer quality of life. The 97 

EQ-5D is an instrument for measuring health-related quality of life, consisting of a utility 98 

score and a visual analog scale (EQ-VAS). The EQ-5D utility score (EQ-US) ranges from 99 
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zero to one and is determined from five domains: mobility, self-care, usual activities, 100 

pain/discomfort, and anxiety/depression. In addition, the EQ-VAS records the patient’s rating 101 

of their quality of life state, which ranges from zero to 100. The Disabilities of the Arm, 102 

Shoulder and Hand (DASH) score is a 30-item, self-report questionnaire designed to measure 103 

physical function and symptoms in patients with any or several musculoskeletal disorders of 104 

the upper limb. Scores range from zero points (representing no disability) to 100 points 105 

(representing severe disability). When patients did not respond to the initial invitation by mail, 106 

at least, three attempts were made to contact them by telephone, before excluding them from 107 

the study.  108 

 109 

Data analysis 110 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 25.0 111 

(IBM, Armonk, NY, USA). Variables were tested for normality using the Shapiro-Wilk test 112 

and were tested for homogeneity of variance using Levene’s test. Statistical significance was 113 

assumed at a two-sided P value of <0.05. 114 

Descriptive analysis was performed for the upper extremity injuries. Continuous 115 

variables are reported as median with percentiles (P25-P75) and categorical data are reported as 116 

frequencies with percentages. For the comparison of patients with versus without upper 117 

extremity, univariate analysis was done using the Mann-Whitney U-test for continuous data 118 

and Chi
2 test or Fisher’s Exact test for categorical data, as applicable. Subgroup analyses 119 

were performed for patients with or without upper extremity fractures, specific fracture 120 

locations and patients with or without severe head injuries. 121 

 122 

Results 123 

 124 
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A total of 3,469 polytrauma patients were included (Figure 1); 1,266 polytrauma patients with 125 

upper extremity injuries (cases) and 2,203 without upper extremity injuries (controls). After 126 

application of the exclusion criteria, 1,078 received the questionnaires. Of these, 598 (55.5%) 127 

patients completed the questionnaires. 128 

 129 

Epidemiology of polytrauma patients 130 

Table I shows that the 3,469 polytrauma patients had a median ISS of 25 (P25-P75 18-29). The 131 

median age was 48 (P25-P75 27-66) years and males formed 70.4% of the population. Cases 132 

showed a statistically significantly higher median ISS (26 versus 24, p<0.001). Other notable 133 

differences were the higher median hospital length of stay (12 versus 8 days, p<0.001) and 134 

ICU length of stay (5 versus 4 days, p=0.005) for the cases. They also showed a lower 135 

mortality rate (14.6% versus 23.9%, p<0.001) and had a higher Glasgow coma scale (GCS) 136 

score in both pre-hospital (14 versus 12, p<0.001) and Emergency Department (in-hospital) 137 

settings (14 versus 13, p=0.008). Patients with and without upper extremity injuries were 138 

similar with respect to age, gender, months to follow-up, and rates of ICU admission and 139 

intubation. 140 

Table II shows a more detailed description of the types of injuries and the locations of 141 

fractures of the upper extremity. The 1,266 patients had sustained 2,344 injuries at the upper 142 

extremity. The two most common injuries were fractures (931/1,266 (73.5%) patients and 143 

1,541/2,344 (65.7%) injuries) and soft tissue injuries (470 (37.1%) patients and 554 (23.5%) 144 

injuries). Of the 38% of patients with multiple upper extremity fractures, 14 had up to six 145 

fractures, with one patient sustaining up to 11 fractures. When the total of 1,541 upper 146 

extremity fractures is divided into anatomical regions, the most common locations were 147 

clavicle (350/931 (37.6%) patients and 364/1,541 (23.6%) fractures), scapula (260/931 148 
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(27.9%) patients and 274/1,541 (17.7%) fractures) and radius (243/931 (26.1%) patients and 149 

266/1,541 (17.3%) fractures).  150 

Table III shows the presence of any or severe injuries for the nine AIS body regions in 151 

patients with (cases) versus without upper extremity injuries (controls). A larger proportion of 152 

cases had injuries located to the face (608/1,266 (48%) versus 1,652/2,203 (37.1%), p<0.001), 153 

thorax (817/1,266 (64.5%) versus 734/2,203 (33.3%), p<0.001), spine (459/1,266 (36.3%) 154 

versus 504/1,266 (22.9%), p<0.001), and lower extremity (629/1,266 (49.7%) versus 155 

526/2,203 (23.9%), p<0.001). Head injuries were significantly more prevalent in controls 156 

(888/1,266 (70.1%) versus 1,652/2,203 (75.0%), p=0.002). When comparing only severe 157 

injuries (AIS≥3) in the nine anatomical regions, a significantly lower proportion of controls 158 

suffered from severe head injuries (749/1,266 (59.2%) versus 1,544/2,203 (70.1%), p<0.001). 159 

Severe injuries of the thorax (690/1,266 (54.5%) versus 614/1,266 (27.9%), p<0.001), 160 

abdomen (153/1,266 (12.1%) versus 192/2,203 (8.7%), p=0.002) and lower extremities 161 

(293/1,266 (23.1%) versus 264/2,203 (12.0%), p<0.001) were more common in cases. Of the 162 

cases, 278 (22.0%) suffered from a severe injury of the upper extremity. 163 

 164 

Disability of the upper extremity and health-related quality of life 165 

Within the group of 598 patients who completed the questionnaires (Table IV), patients with 166 

upper extremity injuries (cases) had a higher median ISS (24 versus 21, p<0.001) than 167 

patients without upper extremity injuries (controls). The only other difference found between 168 

both groups was a shorter ICU length of stay (4 versus 6 days, p=0.033) in cases. 169 

Comparison of the questionnaire results (Table IV) showed a statistically significantly 170 

higher level of disability, measured using the DASH score, in cases than in the control group 171 

(9.2 versus 4.2, p=0.001). No statistically significant difference between groups was found in 172 

quality of life, as measured by the SF-36 and EQ-5D. This included both the physical 173 

Jo
ur

na
l P

re
-p

ro
of



Upper extremity injuries in polytrauma patients 

8 

 

component summary (47 versus 48, p=0.181) and mental component summary (54 versus 53, 174 

p=0.315) of the SF-36 and the utility score (0.82 versus 0.85, p=0.101) and VAS score (80 175 

versus 80, p=0.963) of the EQ-5D. 176 

After performing subgroup analyses, patients with upper extremity fractures showed a 177 

statistically significantly higher median DASH score (10.0; P25-P75: 2.5-26.7) than patients 178 

without upper extremity fractures (5.8; P25-P75: 0.8-13.5; p=0.023; Figure 2A). Comparison of 179 

patients who sustained severe upper extremity injuries (AIS≥3), with those suffering from less 180 

severe upper extremity injuries (AIS<3) showed no statistically significant differences in the 181 

median DASH (9.2, P25-P75 2.5-29 versus 8.3, P25-P75 1.7-24, p=0.251; Figure 2B). Patients 182 

suffering severe head injury (AIS≥3) showed a significantly lower disability than patients 183 

with less severe head injury (5.1, P25-P75: 0-18, p=0.001 versus 9.6, P25-P75: 1.7-28; Figure 184 

2C). Patients with multiple upper extremity fractures showed no significant increase in the 185 

DASH compared with patients with a single fracture (10, P25-P75 3.3-31 versus 9.0, P25-P75 186 

1.7-23, p=0.238; Figure 2D). When comparing disability for polytrauma patients suffering 187 

fractures in a single upper extremity region, a significant difference (p=0.003, Kruskal-Wallis 188 

ANOVA; Figure 2E) was found among the six fracture locations. With radial (2.1, P25-P75 0-189 

4.2) and ulnar fractures (5.8, P25-P75 1-10) showing remarkably lower long-term disability 190 

than clavicle (11, P25-P75 3.4-25), scapula (16, P25-P75 1.0-33), humerus (15, P25-P75 4.0-30) 191 

and hand fractures (13, P25-P75 3-31). 192 

 193 

Discussion 194 

 195 

During the 10-year study period, 1,266 (36.5%) of 3,469 polytrauma patients sustained a total 196 

of 2,344 upper extremity injuries, with a maximum of 11 upper extremity injuries for a single 197 

patient. The largest proportion of these injuries involved, often multiple, fractures or soft 198 
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tissue injuries. Patients with upper extremity injuries were admitted to the hospital and ICU 199 

for longer periods of time than patients without upper extremity injuries. This prevalence of 200 

upper extremity injuries in polytrauma patients is in line with previous research4; 7. In a study 201 

conducted by Bannerjee et al 39.7% of polytrauma patients sustained upper extremity injuries 202 

in a cohort of 24,885 patients4. In addition, Dowrick et al reported upper extremity injuries in 203 

34% of a cohort of 1,051 patients7. Longer HLOS and ICU LOS for patients with upper 204 

extremity injuries were also found in previous research4; 7. A possible explanation for longer 205 

HLOS could be that adequate arm and hand mobility are needed for effective and independent 206 

self-care. Patients would need more care for longer periods of time before being moved to a 207 

home environment. The longer ICU LOS can partly be explained by the higher proportion of 208 

severe thoracic and abdominal trauma in patients with upper extremity injuries, causing an 209 

increased need for intensive supportive care and monitoring of vital functions. 210 

Patients with upper extremity injuries had a lower prevalence of severe injuries of the 211 

head region than patients without upper extremity injuries. In addition to this, patients without 212 

upper extremity injuries also showed lower pre- and in-hospital GCS values. This makes 213 

isolated neurotrauma, a documented explanation for increased mortality13, a likely reason for 214 

the increased mortality in patients without upper extremity injuries. Severe head injury also 215 

proved a significant predictor for lower long-term disability in polytrauma patients, when 216 

compared with patients with no or minor head injuries. Previous research suggests that 217 

although an association between traumatic brain injury and long-term loss-of-function of the 218 

extremities exists, an additional effect of upper extremity injuries seems absent2. Lower long-219 

term disability after severe head injuries may be partly explained by higher mortality or 220 

resulting cognitive problems leading to difficulty in reacting to, or completing, questionnaires. 221 

Part of the differences in the proportion of injuries per AIS region between the groups, 222 

can be explained on the basis of the calculation of the ISS. In order to achieve an ISS of 16 or 223 
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higher, and thus being classified as polytrauma patient, patients without upper extremity 224 

injuries could only have sustained injuries in eight of the nine anatomical regions. This 225 

directly leads to a larger proportion and higher injury severity in the eight other regions. This 226 

fact makes it remarkable that a significantly higher proportion of upper extremity patients 227 

suffered injuries of the face, spine, lower extremities, thorax and abdomen. The ISS does, 228 

however, not account for multiple injuries in single AIS region, as it only uses the highest 229 

score per region in its calculation. It is therefore possible to have multiple injuries of the same 230 

severity in a region, possibly leading to increase disability, without this being reflected in the 231 

ISS score or maximum AIS per region. 232 

This study found a statistically significantly higher self-reported DASH score for 233 

polytrauma patients with upper extremity injuries. No previous studies compared the DASH 234 

score in polytrauma patients with versus without upper extremity injuries. However, Ferree et 235 

al8 found a score for the Quick-DASH, a shortened version of the DASH, of 17 (P25-P75: 0-31) 236 

in polytrauma patients with hand or finger injuries at 1-6 years post-trauma, a number in line 237 

with the findings of the current study. The minimal important change (MIC) for the DASH-238 

score, the minimum difference in outcome score that is perceived as significant by an 239 

individual patient, varies between different upper extremity injuries. Examples are a MIC of 240 

6.7 for humeral shaft fractures15 or 10.8 in a cohort of diverse upper-extremity injuries9. The 241 

differences found between patients with and without upper extremity injuries in this study are 242 

smaller than these values, making the clinical relevance of these differences seem 243 

questionable. Additionally, no decrease was found in quality of life in the SF-36 and EQ-5D 244 

scores for polytrauma patients with upper extremity injuries when compared with polytrauma 245 

patients without upper extremity injuries. The increased overall disability, measured by the 246 

DASH, does not seem of sufficient magnitude to influence patient’s perception of their health 247 

or quality of life. 248 
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Only one previous study by Macke et al14, compared long-term outcomes in 249 

polytrauma patients with and without upper extremity injuries. This study reported no 250 

differences between the groups in both the mental component summary (49.9 versus 50.5, 251 

p=0.9) and physical component summary (44.4 versus 43.1, p=0.2) of the SF-12, a shortened 252 

version of the SF-36, or the Hannover Score for Polytrauma outcome (62.0 versus 64.9, 253 

p=0.4). Only a significant influence of plexus injuries on long-term quality of life and 254 

function was reported. They included a population of patients treated between 1973 and 1990 255 

and performed their follow-up between 2000 and 2003, a longer time-to-follow-up than the 5 256 

to 9 years in the present study. In addition, these patients were treated in a different age of 257 

(early) fracture fixation and handling of traumatic fractures17. The current study provides a 258 

more up-to-date view of this population and both short-term and long-term outcomes. 259 

Fractures were found to be an influential factor in the association between upper 260 

extremity injuries and higher disability, as patients with upper extremity fractures showed 261 

significantly higher DASH scores, compared with patients with other types of upper extremity 262 

injuries. This may be explained by the presence of fractures of specific complexity or region, 263 

an important predictor for complications1. Another explanation may be found in the trauma 264 

mechanism. The high energy needed to cause fractures may cause multiple fractures and 265 

injuries to other regions, further complicating a patient’s recovery. This theory has not been 266 

tested yet and this study has insufficient numbers to further investigate the long-term effect of 267 

polytrauma on disability for specific fracture regions. Our study does suggest that some 268 

fractures, such as radial or ulnar fractures, are associated with lower long-term disability. 269 

This study has several limitations. The retrospective design of this cohort study with a 270 

single follow-up moment does not allow to make any statements about recovery patterns. 271 

Also, there was no objective measurement of function. Polytrauma patients are a very diverse 272 

and heterogeneous patient population. While this study does provide robust numbers to 273 

Jo
ur

na
l P

re
-p

ro
of



Upper extremity injuries in polytrauma patients 

12 

 

compare more general subpopulations of patients, it is difficult to effectively compare specific 274 

injuries or injury patterns with each other. In addition, a substantial number could not be 275 

reached due to lack of a current address or contact details. In this study only 55.5% of patients 276 

invited completed the questionnaires. This may have introduced selection bias. This is, 277 

however, a recurring problem in long-term follow-up studies18; 21. We believe that through 278 

repeated invitation of patients, a substantial cohort with comparable baseline characteristics to 279 

the total population, was recruited and this cohort can provide accurate information. 280 

As fracture location and severity heavily influences the risk of complications and 281 

long-term functional loss1, future studies on upper extremity injuries in polytrauma patients 282 

should focus on specific injuries or combinations of injuries. 283 

 284 

Conclusion 285 

The prevalence of upper extremity injuries in polytrauma patients, in a level-1 trauma center 286 

is 36.5%, with fractures as most common type of injury. The clavicle, scapula and radius were 287 

most frequently affected. Upper extremity injuries in polytrauma patients are associated with 288 

longer hospitalization, ICU stay and a minor increase in long-term self-reported disability, 289 

when compared with polytrauma patients without upper extremity injuries. No significant 290 

change in long-term self-reported quality of life was found.  291 

 292 
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 380 

Figure and Table legends 381 

Figure 1: Flowchart of included and excluded patients 382 

PROM, Patient Reported Outcome Measure; UE, Upper extremity. 383 

 384 

Figure 2: Long-term function measured using the DASH score 385 

The analysis is stratified for (A) presence or absence of upper extremity (UE) fractures, (B) 386 

presence of absence of severe UE injuries (AIS ≥3), (C) presence or absence of severe head 387 

injuries (AIS ≥3), (D) single versus multiple UE fractures, or (E) different UE fractures. 388 

Data are shown as box-whisker plots, in which the box indicates median and the 1st and 3rd 389 

quartile, and the whiskers indicate the minimum and maximum observed value.  390 

aMann-Whitney U-test, bKruskal-Wallis ANOVA. 391 

AIS, Abbreviated injury scale; DASH, Disabilities of the Arm, Shoulder and Hand; UE, 392 

Upper Extremity. 393 

 394 

Table I: Population characteristics for the total study population and stratified by 395 

presence or absence of upper extremity injuries 396 

Data are shown as amedian (P25-P75) or as bnumber (%) and were analyzed using a cMann-397 

Whitney U-test, dPearson Chi-squared or eFisher’s exact test. 398 

GCS, Glasgow Coma Scale; ICU, Intensive Care Unit; ISS, Injury Severity Score; LOS, 399 

Length Of Stay; UE, Upper Extremity. 400 
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 401 

Table II: General type of upper extremity injury and location of upper extremity 402 

fractures 403 

Data are shown as number (%). 404 

* Patients suffered up to 11 individual fractures. 405 

# NFS includes 1 patient with the classification hand fracture. 406 

NFS, Not further specified; UE, Upper Extremity. 407 

 408 

Table III: Overview of the location and severity of injuries for the nine anatomical 409 

regions 410 

Data are shown as number (%) and were analyzed using a aPearson Chi-squared or bFisher’s 411 

exact test. 412 

AIS, Abbreviated injury scale; UE, Upper Extremity. 413 

 414 

Table IV: Patient characteristics and PROM results 415 

Data are shown as amedian (P25-P75) or as bnumber (%) and were analyzed using a cMann-416 

Whitney U-test or dFisher’s exact test. 417 

DASH, Disabilities of the Arm, Shoulder and Hand; EQ-5D, EuroQol-5D  GCS, Glasgow 418 

Coma Scale; ICU, Intensive Care Unit; ISS, Injury Severity Score; LOS, Length Of Stay; 419 

MCS, Mental Component Score; PCS, Physical Component Score; SF-36, Short Form-36; 420 

UE, Upper Extremity; VAS, Visual Analog Scale. 421 
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Characteristic  Total population 

(N=3,469) 

Patients with UE 

injuries 

(N=1,266) 

Patients without UE 

injuries 

(N=2,203) 

P-value 

ISSa 25 (18-29) 26 (20-34) 24 (17-26) <0.001c 

Age (years)a 48 (27-66) 47 (28-63) 48 (26-67) 0.394c 

Male genderb 2,442 (70.4%) 888 (70.1%) 1,544 (70.5%) 0.805d 

Time to follow-up (months)a 81 (54-111) 82 (56-111) 81 (54-111) 0.329c 

GCS pre-hospitala 13 (6-15) 14 (7-15) 12 (5-15) <0.001c 

GCS in-hospitala 13 (3-15) 14 (3-15) 13 (3-15) 0.006c 

Penetrating injuryb 188 (5.5%) 53 (4.2%) 135 (6.3%) 0.008e 

Hospital LOS (days)a 9 (4-19) 12 (5-23) 8 (3-17) <0.001c 

ICU admissionb 1,949 (56.2%) 739 (58.4%) 1,210 (55%) 0.051e 

ICU LOS (days)a 4 (2-10) 5 (2-15) 4 (2-10) 0.005c 

Intubation b 1,409 (72.7%) 517 (73.4%) 893 (73.8%) 0.872d 

Intubation time (days)a 4 (2-9) 3 (1-10) 4 (2-9) 0.303c 

Mortalityb 712 (20.5%) 185 (14.6%) 527 (23.9%) <0.001e 
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Type of injury N injuries N patients N patients with 1 up to 6+ injuries  

 (N=2,344) (N=1,266) 1 2 3 4 5 6+* 

Soft tissue 552 (23.5%) 470 (37.1%) 398 (84.7%) 66 2 4     

Muscle/tendon/ligaments 46 (2.0%) 34 (2.7%) 25 (73.5%) 8     1   

Nerves 22 (0.9%) 21 (1.7%) 20 (95.2%) 1         

Vascular 24 (1.0%) 21 (1.7%) 18 (85.7%) 3         

Joint 159 6.8%) 148 (11.7%) 138 (93.2%) 9 1       

Fracture 1,541 (65.7%) 931 (73.5%) 577 (62.0%) 222 69 37 12 14 

         

Type of UE fracture# N fracturesb N patientsb N patients with 1 up to 6 injuries 

 (N=1,541) (N=931) 1 2 3 4 5 6 

Clavicle 364 (23.6%) 350 (37.6%) 336 (93.3%) 14     

Scapula 274 (17.7%) 260 (27.9%) 246 (89.8%) 14     

Humerus 183 (11.9%) 175 (18.8%) 168 (91.8%) 6 1    

Radius 266 (17.3%) 243 (26.1%) 220 (82.7%) 23     

Ulna 215 (14.0%) 196 (21.1%) 178 (82.8%) 17 1    

Carpus/metacarpus 178 (11.6%) 116 (12.5%) 82 (46.1%) 21 4 4 4 1 

Finger 58 (3.8%) 45 (4.8%) 38 (65.6%) 3 2 2   

NFS# 3 (0.2%) 3 (0.3%) 3 (100.0%)      
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 Body region Patients with 

UE injuries  

(N=1,266) 

Patients without 

UE injuries 

(N=2,203) 

P-value 

Any injury (AIS ≥ 1)    

 Upper extremity 1,266 (100.0%) N.A. N.A. 

 Head 888 (70.1%) 1,652 (75.0%) 0.002b 

 Face 608 (48.0%) 818 (37.1%) <0.001b 

 Neck 53 (4.2%) 68 (3.1%) 0.102b 

 Thorax 817 (64.5%) 734 (33.3%) <0.001b 

 Abdomen 323 (25.5%) 335 (15.2%) <0.001b 

 Spine 459 (36.3%) 504 (22.9%) <0.001b 

 Lower extremity 629 (49.7%) 526 (23.9%) <0.001b 

 External 88 (7.0%) 158 (7.2%) 0.895a 

Severe injury (AIS ≥ 3)    

 Upper extremity 278 (22.0%) N.A. N.A. 

 Head 749 (59.2%) 1,544 (70.1%) <0.001b 

 Face 47 (3.7%) 78 (3.5%) 0.778b 

 Neck 14 (1.1%) 28 (1.3%) 0.749b 

 Thorax 690 (54.5%) 614 (27.9%) <0.001b 

 Abdomen 153 (12.1%) 192 (8.7%) 0.002b 

 Spine 215 (17.0%) 323 (14.7%) 0.072b 

 Lower extremity 293 (23.1%) 264 (12.0%) <0.001b 

 External 10 (0.8%) 33 (1.5%) 0.080b 
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Characteristic Total population 

 

(N=598) 

Patients with  

UE injuries 

(N=288) 

Patients without 

UE injuries 

(N=310) 

P-value 

ISSa 22 (18-29) 24 (19-33) 21 (17-26) <0.001c 

Age (years)a 51 (37-62) 52 (37-62) 51 (37-62) 0.782c 

Male genderb 422 (70.6%) 206 (71.5%) 216 (69.7%) 0.654d 

Time to follow-up (months) 75 (50-102) 74 (50-103) 75 (49-101) 0.773c 

GCS pre-hospitala 14 (9-15) 14 (9-15) 14 (9-15) 0.386c 

GCS in-hospitala 14 (9-15) 14 (10-15) 14 (9-15) 0.741c 

Penetrating injuryb 10 (1.7 %) 6 (2.1%) 4 (1.3%) 0.533d 

ICU admissionb 304 (50.8%) 154 (53.5%) 150 (48.4%) 0.221d 

ICU LOS (days)a 5 (2-12) 4 (2-9) 6 (3-15) 0.033c 

Hospital LOS (days)a 13 (7-23) 13 (7-23) 13 (7-23) 0.750c 

Intubationb 195 (66.1%) 93 (64.1%) 102 (68.0%) 0.539d 

Intubation time (days)a 5 (2-12) 3 (1-9) 6 (2-14) 0.006c 

Injury to dominant side N.A. 142 (49.3%) N.A. - 

DASH scorea 6.7 (0.83-23) 9.2 (1.7-25) 4.2 (0-21) 0.001c 

EQ-5D Utility scorea 0.84 (0.70-0.93) 0.82 (0.70-0.82) 0.85 (0.70-0.95) 0.101c 

EQ-5D VASa 80 (70-90) 80 (70-90) 80 (70-90) 0.963c 

SF-36 PCSa 48 (38-54) 47 (38-53) 48 (38-55) 0.181c 

SF-36 MCSa 54 (44-58) 54 (44-59) 53 (44-58) 0.315c 

 

Jo
ur

na
l P

re
-p

ro
of



Jo
ur

na
l P

re
-p

ro
of



Jo
ur

na
l P

re
-p

ro
of


