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— Abstract —

Analysis of the Prognostic Factors in Trauma Patients with Massive Bleeding

Seok Ho Choi, M.D."”, Gil Joon Suh, M.D., Ph.D.”, Yeong Cheol Kim, M.D.",
Woon Yong Kwon, M.D., Ph.D.’, Kook Nam Han, M.D.",
Kyoung Hak Lee, M.D."””, Soo Eon Lee, M.D."’, Seung Je Go, M.D.!

'"Trauma Center, “Department of Surgery, ‘Department of Emergency Medicine,
'Department of Thoracic and Cardiovascular Surgery, *Department of Orthopedic Surgery,
*Department of Neurosurgery Seoul National University Hospital

Purpose: Hemorrhage is amain cause of death in trauma patients. The goal of this study is to describe the char-
acteristics of trauma patients with massive bleeding and to evaluate the prognostic factors concerning their survival.

Methods: This study was performed retrospectively and included trauma patients with massive bleeding who
had been treated from March 2007 to August 2012. The inclusion criterion was patients who received more than
10 U of packed red blood cells within the first 24 hours after visiting the emergency department. Based on their
medical records, we collected data in terms of demographic findings, mechanisms of injury, initia clinica and
laboratory findings, methods for hemostasis (emergency surgery and/or angioembolization), transfusion, injury
severity score (ISS), revised trauma score (RTS) and trauma and injury severity score (TRISS). We used the
Mann-Whitney U test and Fisher’s exact test to compare the variables between the patients that survived and those
that did not. We performed alogistic regression analysis with the significant variables from the univariate test.

Results: Thirty-two(32) patients were enrolled. The main mechanisms of injury were falls and motor vehicle
accidents. The mean transfusion amount of packed red blood cells (PRBC) was 17.4 U. The mean elapsed time
for the first hemostasis (surgery or embolization) was 3.5 hours. The initial technical success rates were
83.3%(15/18) in angioembolization and 66.7%(8/12) in surgery. The overall mortality rate was 34.4%(11/32).
The causes of death were bleeding, brain swelling and multiple organ failure. The 1SS(25.5 vs 46.3, p=0.000),
TRISS(73.6 vs 45.1, p=0.034) and base excess(<-12 mmol/L, p=0.020) were significantly different between the
patients who survived and those who did not.

Conclusion: The ISS was a prognostic factor for trauma patients with massive bleeding. (J Trauma Inj
2012;25:247-253)
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Table 1. Clinical characteristics.
Alive (N=21) Dead (N=11) Total (N=32) Significance
mean+ SD* mean+ SD* mean + SD* (p-value)
Sex (M/F) 15/6 6/5 21/11 0.284
Age (years) 41.1+18.0 48.7+22.3 43.8+19.6 0.367
Blunt/stab 16/5 11/0 27/5 0.138
Transfer/Direct 13/8 a7 17/15 0.266
From injury to hospital (hour) 38+34 42+54 40+4.1 0.667
From hospital to hemostasis (hour) 33+24 39+23 35+23 0.373
From injury to hemostasis (hour) 7.1+5.0 6.6+4.9 6.9+4.9 0.820
SBP' (mmHg) 98.0+42.1 106.5+44.4 100.9+42.4 0.598
Heart rate 109.0+25.4 95.2+44.9 104.2+33.3 0.389
Body Temperature (° C) 36.2+0.9 36.2+0.3 36.2+0.8 0.218
Glasgow comascale 10.7+4.5 7.8+5.2 9.7+49 0.208
White blood cell (< 10%/4L) 144+55 11.0+4.0 13.2+5.2 0.113
Hemoglobin (g/dL) 11.1+23 11.6+29 11.3+25 0.481
Hematocrit 325+71 34.4+85 33.1+7.6 0411
Platelet (x 10%/uL) 174.0+65.6 166.8+84.7 171.5+71.4 0.938
INR? 14+04 20+17 16+1.1 0.667
pH 7.27+0.13 7.18+0.22 7.24+0.18 0.131
24 H-PRBC' (V) 14.9+39 22.1.4+14.6 174495 0.137
24 H-FFP" (U) 11.02+6.7 16.9+104 12.7+8.3 0.153
24 H-PC" (V) 7.7+73 17.3+9.8 10.9+9.3 0.005
|SS** 255+11.6 46.3+16.5 32.7+16.6 0.000
RTS'' 6.0+14 52+20 57+17 0.271
TRISS'? 73.6+26.3 451+39.1 63.8+33.6 0.034
BE* (<-12 mmol/L) 17/4 a7 21/11 0.020

* SD: Standard deviation

t SBP: Systolic blood pressure

t INR: International normalized ratio

$ PRBC: Packed red blood cell

' FFP: Fresh frozen plasma

1 PC: Platelet concentrates

** |SS: Injury severity score

't RTS: Revised Trauma Score

t* TRISS: Traumaand Injury Severity Score
'S BE: Base excess
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Table 2. Analysis of injury.

Injury mechanism

Fall 10 31.3
Pedestrian TA'f 6 18.8
MCA* 6 18.8
MVC* 5 15.6
Stab 5 15.6
Abbreviated injury score
Head and neck 14 43+16
Face 9 1.6+0.9
Chest 19 29+12
Abdomen 20 34+10
Extremity 24 33+£1.2
Externa 8 1.1+04
Main bleeding focus
Head and neck 10
Chest 6
Abdomen 10

Extremity (pelvic girdle) 10 (6)

* N: Double counting

' TA: Traffic accident

t MCA: Motor cycle accident

$ MV C: motor vehicle collision

Table 3. Success rate of embolization and surgery
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Embolization (n=18) Surgery (n=12) Total (n=30)
Time to hemostasis (hour) 28+17 45+28 35+23
Initial success (%) 15(83.3) 8 (66.7) 23 (76.7)
Successful hemostasis (%) 7 (38.9) 7 (58.3) 14 (46.7)
Total success (successtrial, %) 18/21 (85.7) 11/17 (64.7) 29/38 (76.3)
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Death Brain bleeding (N=1), hypovolemic MOF T (N=1)

(N=4) | Brain bleeding, hypovolemic MOF (N=1), Brain swelling (N=1)

. Success Survival

Sy (N=3) (N=3)

Sﬁco%ss Sllj\jggry a Fiiilu1re | | 1|\'|AI1E Surgc?ss Slhwiral
rEA% (N=15) | (N=4) (N=1) (N=1) (N=1) (N=1)
Ul Failure Surgery Success Survival

(N=3) (N=2) (N= (N=1)

: Failure Death Liver
Death Mesenteric 8 i : _
(N=1) [ bleeding (N=1) = =] Blesidg (i)
Death | | Brain swelling
{N=1) (N=1)

Success | | Survival )

(N=8) (N=7) Success Survival
Surge (N=1) =
(N=12?

Failure | | TAE | Success | | Death Brain bleeding

(n=4) (N=2) (N=1) (N=1) (N=1)

Death | | Brain bleeding (N=1)
(N=2) Septic MOF (N=1)
Survival
Delayed op (n=1) | =
No treatment (N=1)
(N=2) Brain, chest, abdomen Death
uncontrolled bleeding (n=1) (N=1)
* TAE: Transcatheter angioembolization, T MOF: Multiple organ failure
Fig. 1. Clinical course of 32 patients for the hemostasis.
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Table 4. Characteristics of the dead patients
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