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[ Abstract | Objective To analyze the clinical characteristics and prognostic factors of patients with traumatic
cardiac laceration. Methods The clinical data of adult patients diagnosed with cardiac trauma in 2012 were collected
from the American National Trauma Data Bank (NTDB) database, and the clinical characteristics and prognosis of
cardiac laceration patients and other cardiac trauma patients were compared. The influencing factors of in-hospital death
in cardiac laceration patients were determined using univariate and multivariate analyses. Results Among all 830 785
trauma patients in NTDB database in 2012, cardiac trauma patients accounted for 0.41% (3 387 cases), including
1 437 (42.43%) patients with cardiac laceration and 1 950 (57.57%) patients with other cardiac trauma. Compared with other
cardiac trauma patients, cardiac laceration patients were characterized with younger age, less White race, less comorbidities,
more males, more uninsured, more admitted to level I trauma designation and teaching hospitals, more firearm or explosive
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injury and cutting or piercing instrument injury, more penetrating injury of the cardiac cavity, more associated penetrating

injury of the chest wall, traumatic hemothorax/pneumothorax and lung contusion, more surgery treatment, and more serious

vital signs and higher trauma scores on admission (all <<0.01). Of the 1 437 patients, 467 were dead on arrival, 507 died in

hospital, and the remaining 463 survived and discharged from hospital. Multivariate logistic regression analysis showed that

age=50 years, uninsured, comorbidities, injury due to motor vehicle, injury severity score=235, severe arrhythmia, associated

lung contusion, systolic blood pressure<<90 mmHg (I mmHg=0.133 kPa), oxygen saturation<<90% and core temperature <

36 C on admission, and exploratory thoracotomy were independent risk factors for in-hospital death of cardiac laceration

patients (all P<<0.01). Cutting or piercing instrument injury, respiratory rate on admission=20 min ' and cardiac or

pericardial repair were independent protective factors for in-hospital death in adult patients with cardiac laceration (all

P<<0.01). Conclusion The proportion of traumatic cardiac laceration is high and the survival rate is low in cardiac trauma

patients. Cardiac laceration is more critical than other cardiac traumas. There are many influencing factors for its prognosis,

and more attention should be given to cardiac laceration research.

[ Key words | cardiac trauma; cardiac laceration; clinical characteristics; prognosis; hospital mortality
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Tab 1 Comparison of demographics, clinical features and outcomes of cardiac injury patients in 2 groups

Cardiac laceration

Other cardiac injury

Characteristic N=1437 N=1950 Statistic P value
Agelyear, x 36.524+15.96 50.13420.12 t=—21.195 <0.01
Gender, 7 (%) 7 =110.937 <0.01
Female 210 (14.61) 588 (30.15)
Male 1227 (85.39) 1362 (69.85)
Race, 1 (%) £ =431.063 <0.01
White 520 (36.19) 1369 (70.21)
Black or African American 577 (40.15) 264 (13.54)
Others 340 (23.66) 317 (16.26)
Comorbidity, 7 (%) 637 (44.33) 1291 (66.21) £ =161.475 <0.01
Insurance, 7 (%) 7 =281.918 <0.01
Medicare/medicaid 266 (18.51) 412 (21.13)
Private/commercial insurance 161 (11.20) 370 (18.97)
Self-pay (uninsured) 579 (40.29) 299 (15.33)
Blue Cross/Blue Shield 42 (2.92) 113 (5.79)
Others 389 (27.07) 756 (38.77)
Trauma designation level, n (%) £ =32.032 <<0.01
I 654 (45.51) 701 (35.95)
| 269 (18.72) 429 (22.00)
I 23 (1.60) 44 (2.26)
Not recorded 491 (34.17) 776 (39.79)
Hospital teaching status, 7 (%) £ =49.754 <<0.01

Teaching
Non-teaching

1331 (92.62)
106 (7.38)

1651 (84.67)
299 (15.33)
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Characteristic Car(k/ai llazf;r;mon OtherNcir(lhgg (;njury Statistic P value
Vital sign on admission, x+s
Systolic blood pressure/mmHg 108.05432.80 130.34+34.10 t=—19.107 <0.01
Heart rate/min ' 105.18+25.52 97.72+25.55 1=8.402 <0.01
Respiratory rate/min ' 20.82+8.24 19.38£6.60 1=15.642 <0.01
Core temperature/C 35.90+1.32 36.28+0.93 t=—9.827 <0.01
Oxygen saturation/% 95.59+8.91 94.61+8.78 t=3.190 0.001
Injury parameter, M (QOR)
Injury severity score 35(50) 22 (10) U=627.000 <<0.01
Glasgow coma scale score 3(11) 9(9) U=—558.500 <0.01
Injury mechanism, n (%) 27 =1539.378 <0.01
Firearm/explosive 573 (39.87) 122 (6.26)
Cutting/piercing instrument 503 (35.00) 57 (2.92)
Motor vehicle 317 (22.06) 1499 (76.87)
Fall 26 (1.81) 154 (7.90)
Others 18 (1.25) 118 (6.05)
General injury type, 7 (%) £ =1076.804 <0.01
Blunt 548 (38.14) 1776 (91.08)
Penetrating 889 (61.86) 174 (8.92)
Associated thoracic injury, n (%)
Sternal fracture 135 (9.39) 110 (5.64) 7r=17371 <0.01
Clavicle fracture 49 (3.41) 196 (10.05) £ =54.382 <<0.01
Rib fracture 453 (31.52) 1012 (51.90) £ =139.908 <0.01
Lung contusion 729 (50.73) 744 (38.15) 7 =753.248 <<0.01
Hemothorax/pneumothorax 829 (57.69) 812 (41.64) 7 =85316 <0.01
Approach for cardiac injury, n (%) 1 =466.982 <<0.01
Surgical repair 390 (27.14) 41 (2.10)
Non-operative management 1 047 (72.86) 1909 (97.90)
Outcome, 7 (%)
Prehospital death 467 (32.50) 125 (6.41) £ =390.377 <0.01
In-hospital death 507 (35.28) 412 (21.13) 2 =83.827 <0.01
Survival 463 (32.22) 1413 (72.46) 2 =541.280 <0.01
Hospital stay®/d, M (OR) 10 (9) 10 (20) U=171.000 0.568

1 mmHg=0.133 kPa. ": The data were from surviving patients with cardiac laceration (n=463) or other cardiac injury (n=1 413).

M (OR): Median (quartile range).
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Tab 2 Univariate analysis of influencing factors of in-hospital death in adult patients with traumatic cardiac laceration

n (%)
Factor Survivor N=463 Non-survivor N=507 x value P value
Demographics
Age (=50 years) 68 (14.69) 137 (27.02) 22.091 <0.01
Gender (male) 414 (89.42) 409 (80.67) 14.397 <0.01
Race (White) 189 (40.82) 183 (36.09) 2.286 0.131
Insurance (uninsured) 119 (25.70) 217 (42.80) 31.251 <0.01
Comorbidity 163 (35.21) 320 (63.12) 75.412 <0.01
Trauma designation level (level 1) 223 (48.16) 227 (44.77) 1.119 0.290
Hospital teaching status (teaching) 428 (92.44) 471 (92.90) 0.075 0.784
Injury mechanism
Firearms/explosives 90 (19.44) 200 (39.45) 46.229 <<0.01
Motor vehicle 52 (11.23) 159 (31.36) 57.613 <0.01
Cutting/piercing instrument 302 (65.23) 127 (25.05) 158.369 <0.01
Injury detail
Injury severity score (=25) 323 (69.76) 465 (91.72) 76.520 <0.01
Glasgow coma scale score (=8) 218 (47.08) 393 (77.51) 96.127 <<0.01
General injury type (penetrating) 365 (78.83) 441 (86.98) 11.438 0.001
Laceration type (with penetration of chambers) 72 (15.55) 60 (11.83) 2.843 0.092
Associated sternal fracture 23 (4.97) 50 (9.86) 8.330 0.004
Associated clavicle fracture 6(1.30) 20 (3.94) 6.509 0.015
Associated rib fracture 69 (14.90) 182 (35.90) 55.613 <0.01
Associated lung contusion 112 (24.19) 253 (49.90) 68.165 <0.01
Associated hemothorax/pneumothorax 278 (60.00) 297 (58.58) 0.215 0.643
Severe arrhythmia 81(17.49) 138 (27.22) 13.092 <0.01
Vital sign on admission
Systolic blood pressure (<90 mmHg) 141 (30.45) 364 (71.79) 165.724 <<0.01
Heart rate (=120 min ") 126 (27.21) 94 (18.54) 10.381 0.002
Respiratory rate (=20 min ') 243 (52.48) 100 (19.72) 113.628 <0.01
Temperature (<36 C) 111 (23.97) 357 (70.41) 209.025 <0.01
Oxygen saturation (<90%) 251 (54.21) 416 (82.05) 87.321 <0.01
Diagnosis procedure
Electrocardiogram 47 (10.15) 10 (1.97) 29.268 <0.01
Echocardiography 206 (44.49) 20 (3.94) 222.644 <0.01
Treatment procedure
Transfusion of packed cells 311 (61.17) 150 (29.59) 137.078 <<0.01
Transfusion of platelets 87 (18.79) 54 (10.65) 12.906 <<0.01
Exchange transfusion 46 (9.94) 50 (9.86) 0.001 0.970
Transfusion of other serum 143 (30.89) 81 (15.98) 30.289 <<0.01
Insertion of intercostal catheter for drainage 418 (90.28) 133 (26.23) 404.582 <0.01
Insertion of endotracheal tube 336 (72.57) 105 (20.71) 262.503 <0.01
Exploratory thoracotomy 80 (17.28) 179 (35.31) 40.183 <0.01
Pericardiotomy 185 (39.96) 49 (9.66) 121.318 <<0.01
Open chest cardiac massage 105 (22.68) 122 (24.06) 0.259 0.611
Surgical repair of heart or pericardium 301 (65.01) 89 (17.55) 226.705 <<0.01
Complication 244 (52.70) 254 (50.10) 0.655 0.418

1 mmHg=0.133 kPa.
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Tab 3 Multivariate logistic regression analysis of influencing factors of in-hospital death in adult patients with

traumatic cardiac laceration

Variable B SE Wald P value OR (95% CI)
Age=50 years 1.295 0.262 24.530 <0.01 3.653 (2.188, 6.099)
Uninsured 1.146 0.215 28.491 <0.01 3.147 (2.066, 4.795)
Comorbidity 1.241 0.201 38.288 <0.01 3.458 (2.334, 5.123)
Injury due to motor vehicle 0.801 0.285 7.924 0.005 2.229 (1.276, 3.894)
Injury due to cutting/piercing instrument —1.101 0.233 22.332 <<0.01 0.332(0.211, 0.525)
Injury severity score=25 1.260 0.278 20.563 <0.01 3.526 (2.045, 6.080)
Severe arrhythmia 1.244 0.360 5.460 0.001 3.469 (1.714,7.021)
Associated lung contusion 0.497 0.213 26.907 <0.01 1.644 (1.083, 2.496)
Systolic blood pressure<<90 mmHg on admission 1.046 0.202 15.672 <0.01 2.847 (1.918, 4.228)
Respiratory rate==20 min_ ' on admission —0.827 0.209 33.567 <0.01 0.437 (0.290, 0.658)
Oxygen saturation<<90% on admission 1.211 0.209 7.962 <0.01 3.358 (2.229, 5.059)
Core temperature<<36 ‘C on admission 0.634 0.225 23.357 0.005 1.884 (1.213,2.926)
Exploratory thoracotomy 1.075 0.222 29.711 <0.01 2.931(1.895, 4.533)
Surgical repair of heart or pericardium —1.194 0.219 11.959 <0.01 0.303 (0.197, 0.466)

I mmHg=0.133 kPa. B: Regression coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence interval.
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