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Effects of Tranexamic Acid on Survival,

Vascular Occlusive Events and Transfusion —

Requirement in Traumatic Abdominal Solid Organ Injury

Thidarat Chaisiwamongkol, MD*
Potipong Reungjui, MD**

Abstract

Background: Trauma remains the leading cause of death worldwide in which
hemorrhage is a potentially preventable cause of death. Previous
studies showed a reduction in mortality in traumatic bleeding with
tranexamic acid (TXA) administration. However, the effects of TXA in
solid organ injuries have not been directly compared. This study aimed
to assess the effects of TXA on survival, vascular occlusive events and
transfusion requirement in traumatic solid organ injury.

Methods: A retrospective cohort study was conducted in Khon Kaen Hospital
from January 2012 to December 2020. Measured outcomes included
mortality, transfusion requirements, length of intensive care unit, length
of hospital stay and vascular occlusive events. Survival analysis was used
for analysis.

Results: A total of 1102 patients were eligible with 513 in TXA group and 589
in no TXA group. The mortality rate in TXA and non TXA group were
18.7% and 7.0%, respectively. However, after Cox proportional hazard

regression analysis, there was no significant difference in mortality among

¥, ** Department of Surgery, Khon Kaen Hospital, Khon Kaen, Thailand
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Conclusion:

2 groups (adjusted HR 1.12, 95% Cl, 0.76 to 1.66). After subgroup
analysis, there was no significant difference in mortality between early
(<3hr) and late TXA administration (HR 1.40, 95% Cl, 0.90-2.17, p = 0.14).
Length of ICU stay (adjusted mean difference 0.81, 95% Cl, 0.07 to 1.54,
p = 0.03) and length of hospital stay (adjusted mean difference 1.36,
95% Cl, 0.21 to 2.52, p = 0.02) were significantly higher with TXA. Blood
transfusion requirements among two groups were relatively similar.
There was no evidence in an increase in thrombotic events.

In contrast with CRASH-2 and MATTERSs trial, this study demonstrated
no benefit in survival with TXA administration in traumatic abdominal
solid organ injuries. However, overall length of hospital stay and ICU
stay were higher with TXA administration but there was no increase in
blood transfusion requirement and thrombotic events. However, this
study had the inherent limitations of any retrospective cohort study
including selection, information detection bias. The imbalance of
prognostic factors may affect the interpretation of the findings. Therefore,
future randomized controlled trial with additional factors, including
dosage, time to adverse events, fibrinolytic activity measurement and

specified cause of death is suggested.
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Introduction

Trauma remains a leading cause of death worldwide, with an estimate of
5.8 million people died from trauma."” Among trauma patients brought to the
hospital, hemorrhage is a common preventable cause of death.”® Blunt abdominal
trauma accounts for more abdominal organ injuries than penetrating injuries with spleen
and liver as the most common affected visceral organs, followed by genitourinary
injury.’

Tranexamic acid (TXA) is a synthetic derivative of amino acid lysine which is
believed to reduce bleeding by inhibiting fibrinolysis, the enzymatic breakdown of
fibrin blood clots. The use of TXA was first established in the early 1970s for bleeding
control in urinary tract surgery and in hemophilic patients with bleeding associated with
dental extraction.” Later on, TXA was proved to reduce blood loss and transfusion
requirement in hyper-fibrinolysis in cardiopulmonary bypass®'’, gynecological bleeding',
elective orthopedic and abdominal surgery.'*" Antifibrinolytic therapy also entails
a risk of thrombotic events including deep vein thrombosis, myocardial infarction,
stroke and pulmonary embolism." Previous studies also reported following side
effects following TXA administration: nausea, vomiting, headache, skin reaction,
diarrhea, pyrexia tachycardia, shivering, and dizziness."

Several studies were conducted to investigate the effects of TXA in trauma
patients. According to the CRASH-2 trial, administration of TXA was shown to reduce
mortality rate from 7.7% to 5.3% in patients with major extracranial bleeding with
no increase in adverse events, including myocardial infarction, stroke, pulmonary
embolism and deep vein thrombosis. However, there were limitations including the
fact that the majority of the hospitals enrolled in the study lacked modern day
resuscitation practices as well as the majority of patients were not severely injured
and less frequently required blood transfusion or operation.' The subsequent study,
CRASH-3 trial aimed to study the effects of TXA in traumatic intracranial hemorrhage
and the results showed a reduction in mortality with TXA in mild to moderate head

injury but not in severe head injury.”
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Military Application of Tranexamic Acid in Trauma Emergency Resuscitation
Study (MATTERs; Morrison, Dubose, Rasmussen, Midwinter, 2013) showed a reduction
in mortality rates from 17.4% to 23% in patients receiving TXA. However, the study
had limitations, specifically the majority of patients being under 25 years old and
a lack of clearly defined venous thrombotic events, exact cause and time of death.'®

Brian Cornelius et. al. also showed a reduction in mortality rate in the TXA
group.’” On the other hand, Ashley Dixon et. al. conducted a retrospective review
on patients who received a massive transfusion. The results showed no significant
difference in mortality, transfusion requirement and vascular occlusive events.*®

Simranjeet Benipal, BS, et.al. conducted a meta-analysis to estimate the
incidence of mortality at 28 days or 30 days and in-hospital thrombotic events.
The mortality rate was lower but the in-hospital thrombotic events were higher in the
TXA group. However, the included studies demonstrated clinical heterogeneity while
in-hospital thrombosis was variably defined."

Previous studies generally showed a reduction in mortality in TXA adminis-
tration in traumatic bleeding patients. However, the effects of TXA in traumatic
abdominal solid organ injuries have not been directly studied. Previous studies used
mortality rates to describe survival in which the rate would be significantly lower at
the beginning than at the end of the time period. According to the previous statement,
it could be implied that mortality rates depends on when the data is analyzed. Therefore,
our study aimed to conduct a survival analysis to assess the effects of TXA on survival,
transfusion requirements and vascular occlusive events in traumatic abdominal solid
organ injury, including liver, spleen and kidney injuries. This study aimed to conduct
a survival analysis to assess the effects of TXA on survival and to study the effects
of TXA on transfusion requirements and vascular occlusive events in traumatic

abdominal solid organ injury, including liver, spleen and kidney injuries.

Materials and Methods

We conducted a retrospective cohort study and a survival analysis to assess
the effects of TXA on survival, vascular occlusive events and transfusion requirements.

Patients with traumatic abdominal solid organ injuries who were admitted to Khon Kaen
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Hospital (a tertiary-care hospital in Northeastern of Thailand) from January 2012 to
August 2020 were included. Patients who were under 15 year and over 65 year old,
incomplete medical records, patients who died upon arrival, who were treated
elsewhere, who were referred to other facility for embolization and patients who were
discharged against medical advice were excluded. We divided the patients into two
groups, patients who received TXA and patients who didn’t receive TXA. The electronic
and paper medical records were reviewed. Baseline characteristics including gender,
age, time since injury, mechanism of injury, associated injury, underlying conditions,
Glasgow Coma Scale, injury severity (Abbreviated Injury Scale (AlS), Revised Trauma
Score (RTS), Trauma Severity Score (TRISS), Injury Severity Score (ISS), injury to arrival
time, injury to operation time, hemodynamics parameters (blood pressure, pulse
rate, body temperature and respiratory rate)and laboratory parameters (anemia,
coagulopathy, thrombocytopenia, hyperglycemia, acidosis) upon arrival were collected.

Primary outcome was survival. 30-day mortality rates were recorded. Secondary
outcomes included transfusion requirements, length of intensive care unit stay,
length of hospital stay, vascular occlusive events (deep vein thrombosis, myocardial
infarction, pulmonary embolism and stroke) and other complications were also

collected.

Statistical Analysis

Categorical data was reported as frequency and percentages. Chi-square test
and Fischer’s Exact test were used to analyze normally distributed and non-normally
distributed categorical data respectively. Continuous data was reported as mean with
SD for normally distributed data and median with interquartile range for non-
normally distributed data. Continuous data was analyzed using Student’s t test and
Mann-Whitney U test for normally distributed and non-normally distributed data
respectively. P value under 0.05 was considered as statistically significant.

For survival analysis, the time interval between the occurrence of injury and
death was considered as “time to event.” The primary outcome was reported
in hazard ratio and its confidence interval. Accordingly, life table estimates will be

calculated. The Kaplan-Meier method was used for estimating cumulative survival
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probability. The survival curves of both groups were compared using log rank test.
The others outcomes were reported in relative risk ratio. Finally, Cox proportional
hazard regression analysis was performed to assess several risk factors determining
mortality in patients with traumatic solid organ injury. The results were reported in
adjusted hazard ratio with its confidence interval. Statistical analyses were conducted
using STATA v. 17.

Results

In this study, 1994 patients admitted to Khon Kaen Hospital with traumatic
abdominal solid organ injuries from January 2012 to August 2020 were primarily
included. However, a total of 892 patients were subsequently excluded. A total of
1102 patients were left for analysis with 513 received tranexamic acid and 589 did

not (Figure 1).

1994 patients were included

B892 Patients excluded
407 Under |5 years old
128 Above 65 years old
17 Prehospital cardiac arrest
15 Referred for embolization
20 Discharged against advice

1102 patients were assessed I5  Treated elsewherefadmitted for
rehabilitation
I 274 Incomplete medical records

513 patients with tranexemic
acid administration

589 patients without
tranexemic acid
administration

6

513 patients were included
in final analysis

589 patients were included in
final analysis

Figure 1: Study Flow
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According to Table 1, comparing baseline characteristics among two groups,
no TXA group tended to have higher proportion of underlying structural heart disease
(p = 0.03). However, age, gender, other underlying conditions including hypertension,
diabetes mellitus, renal failure, ischemic heart disease, heart rhythm disorder, liver
cirrhosis and cerebrovascular accident tended to be similar between the two groups.
In terms of mechanism of injury, blunt mechanism was significantly higher in TXA group
(p = 0.003) while penetrating mechanism was lower (p = 0.003). Regarding solid organ
injuries, the study showed statistical difference in liver injury (p = 0.005) and kidney
injury (p = 0.02) with a trend toward higher grade IV and V liver and kidney injuries
with TXA administration. Although, there was the same trend with splenic injury but
there was no statistically significant. In terms of associated injuries, the only significant
injury was traumatic injury (p < 0.001) with a trend towards higher severe TBI with TXA
administration. However, pneumothorax, hemothorax, cardiac injury, rib fractures, flail
chest, stomach, small intestine, colonic and rectal, biliary system, pancreatic, bladder,
ureteral, urethral, pelvic, spinal, extremity and great vessel injuries were similar among

two groups.

Table 1 : Baseline Characteristics of Included Patients

TXA No TXA
Characteristic p value
N = 513 N = 589
Age (year)
33 (23-46) 33 (23-46) 0.93
Median (IQR)
Male-no. (%) 425 (82.9%) 476 (80.8%) 0.38
Underlying conditions
Hypertension-no. (%) 23 (4.5%) 18 (3.1%) 0.21
Diabetes Mellitus-no. (%) 20 (3.9%) 13 (2.2%) 0.1
Renal failure-no. (%) 3 (0.6%) 6 (1.0%) 0.52
Ischemic heart disease-no. (%) 0 (0.0%) 0 (0.0%)

The Thai Journal of Trauma Vol. 41 No. 2 July - December 2022 ! T
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Structural heart disease-no. (%) 0 (0.0%) 6 (1.0%)
Heart rhythm disorder-no. (%) 1(0.2%) 1(0.2%)
Liver cirrhosis-no. (%) 16 (3.1%) 10 (1.7%)
Cerebrovascular accident-no. (%) 0.8%) 1 (0.2%)

0.03

0.12

Blunt-no. (%) 4384 (94.4%) 526 (89.5%)
Car accident-no. (%) 70 (14.5%) 86 (16.4%)
MCA-no. (%) 342 (70.8%) 346 (65.8%)
Fall-no. (%) 31 (6.4%) 40 (7.6%)
Other-no. (%) 40 (8.3%) 54 (10.3%)

Penetrating-no. (%) 29 (5.7%) 62 (10.5%)
GSW-no. (%) 8 (25.8%) 22 (34.4%)
Stab-no. (%) 23 (74.2%) 41 (64.1%)
Other-no. (%) 0 (0.0%) 1(1.6%)

0.003

0.42

0.09

0.46

0.28

0.003

0.4

0.32

Grade I-no. (%) 30 (5.9%) 0 (6.8%)
Grade II-no. (%) 87 (17.0%) 125 (21.2%)
Grade lll-no. (%) 99 (19.3%) 105 (17.8%)
Grade IV-no. (%) 57 (11.1%) 32 (5.4%)
Grade V-no. (%) 13 (2.5%) 8 (1.4%)

Grade I-no. (%) 38 (7.4%) (6.5%)
Grade lI-no. (%) 67 (13.1%) 107 (18.2%)
Grade lll-no. (%) 86 (16.8%) 83 (14.1%)
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Grade IV-no. (%) 42 (8.2%) 31 (5.3%)
Grade V-no. (%) 17 (3.3%) 13 (2.2%)
Knemayno. 00 e
Grade I-no. (%) 18 (3.5%) 36 (6.1%)
Grade Il-no. (%) 36 (7.0%) 38 (6.5%)
Grade llI-no. (%) 53 (10.3%) 49 (8.3%)
Grade IV-no. (%) 41 (8.0%) 40 (6.8%)
Grade V-no. (%) 25(4.9) 11 (1.9%)
Ay
Head injury-no. (%) < 0.001
Mild-no. (%) 155 (30.2%) 195 (31.1%)
Moderate-no. (%) 16 (3.1%) 9 (1.5%)
Severe-no. (%) 103 (20.1%) 45 (7.6%)
————
Pneumothorax-no. (%) 81 (15.8%) 0 (15.3%)
Hemothorax-no. (%) 115 (22.4%) 125 (21.2%) 0.63
Cardiac injury-no. (%) 2 (0.4%) 3 (0.5%) 1
Rib fractures-no. (%) 86 (16.8%) 111 (18.9%) 0.36
Flail chest-no. (%) 2 (0.4%) (1.5%)
————
Stomach-no. (%) 7 (1.4%) (1.0%)
Small intestine-no. (%) 28 (5.5%) 39 (6.6%) 0.42
Colon and rectal injury-no. (%) 20 (3.9%) 23 (3.9%) 1
Biliary system-no. (%) 2 (0.4%) 2 (0.3%) 1
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Pancreas-no. (%) 15 (2.9%) 16 (2.7%)
————
Bladder-no. (%) 4 (0.8%) 10 (1.7%)
Ureter-no. (%) 1 (0.2%) 0 (0.0%) 0.47
Urethra-no. (%) 0 (0.0%) 0 (0.0%)
Pelvic injury-no. (%) 32 (6.2%) 27 (4.6%) 0.22
Spinal injury-no. (%) 26 (5.1%) 34 (5.8%) 0.61
Extremity injury-no. (%) 137 (26.8%) 161 (27.3%) 0.83
Great vessel injury-no (%) 15 (2.9%) 15 (2.6%)
————
Systolic blood pressure-Mean + SD 113 + 31 124 + 27 < 0.001
Mean arterial pressure- Mean + SD 83+ 23 91 + 20 < 0.001
Pulse rate-Mean + SD 98 + 22 94 + 20 < 0.001
Body temperature-Mean + SD 36.6 + 0.6 36.8 £ 0.7 < 0.001
Respiratory rate-Median (IQR) 20 (20-22) 20 (20-22) 0.68
Assisted ventilation-no. (%) 138 (26.9%) 72 (12.2%) < 0.001
Hemodynamic instability-no. (%) 94 (18.3%) 44 (7.5%) < 0.001
SIRS-no. (%) 323 (62.9%) 357 (60.6%)
————
Anemia-no (%) 120 (23.4%) 82 (13.9%) <0.001
Coagulopathy-no (%) 72 (14.0%) 27 (4.6%) <0.001
Thrombocytopenia-no (%) 74 (14.4%) 50 (8.5%) 0.002
Hyperglycemia-no (%) 29 (5.7%) 18 (3.1%) 0.03
Acidosis-no (%) 97 (18.9%) 40 (6.8%) <0.001
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TXA No TXA

Characteristic p value
N =513 N = 589
Glasgow coma score-Median (IQR) 15 (11-15) 15 (15-15) < 0.001
CT-no. (%) 377 (73.5%) 504 (85.6%) < 0.001
Extravasation-no. (%) 12 (3.2%) 12 (2.4%) 0.47

Trauma score

RTS-Median (IQR) 7.841 (5.741-7.841) 7.841 (7.841-7.841) < 0.001
ISS-Median (IQR) 20 (13-29) 16 (9-22) < 0.001
TRISS-Median (IQR) 97.0 (81.3-99.0) 98.8 (95.8-99.3) < 0.001

Regarding hemodynamic parameters, there were significant lower systolic
blood pressure (p < 0.001), mean arterial pressure (p < 0.001), pulse rate (p < 0.001)
and body temperature (P < 0.001) in TXA group but the respiratory rate was similar
among two groups. TXA group had higher rate of assisted ventilation (p < 0.001),
anemia (p < 0.001), coagulopathy (p < 0.001), thrombocytopenia (p = 0.002),
hyperglycemia (p = 0.03), acidosis (p < 0.001) and ISS (p < 0.001) but lower rate of RTS
(p < 0.001) and TRISS (p<0.001).

Regarding hospital course of included patients (Table 2), TXA group
demonstrated higher rate of operation rate (p < 0.001), intraoperative blood loss
(p < 0.001), blood transfusion rate including PRC, FFP and PLT (p < 0.001) but shorter
injury to arrival time (p < 0.001). However, the study demonstrated no statistical

significance in terms of operation time, cryoprecipitate infusion and injury to operation.
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Table 2 : Hospital Course of Included Patients

TXA No TXA
Characteristic p value
N = 513 N = 589
Operation-no (%) 202 (39.4) 144 (24.5%) < 0.001
Operative time (min)-Mean + SD 79.5 (60-110) 75.0 (60-110) 0.46
Intraoperative blood loss (ml)-Median (IQR) 3000 (1100-4000) 1500 (500-3000) < 0.001
Blood transfusion 351 (68.4%) 302 (51.3%) < 0.001
PRC (unit)-Median (IQR) 4 (2-8) 2 (1-4) < 0.001
FFP (unit)-Median (IQR) 6 (2-11) 4 (2-6) < 0.001
PLT (unit)-Median (IQR) 10 (10-22) 10 (6-16) 0.02
Cryoprecipitate (unit)-Median (IQR) 10 (10-20) 10 (10-10) 0.19
Injury to arrival (min)-Median (IQR) 120 (60-240) 180 (60-345) < 0.001
Injury to operation (min)-Median (IQR) 337 (180-712) 320 (197-678) 0.94

Outcomes

From the overall survival graph, the incidence rate 0.13 per a hundred-person
day with a median survival time of 53 days (Figure 2 and Table 3). The mortality
rates were higher in TXA administration (18.7%) than in patients without TXA
administration (7%) with a hazard ratio of 2.32 (95% C| 1.60-3.35) as shown in Table 3.
The survival graph showed a lower survival curve in TXA group (p < 0.001) as shown

in Figure 3.
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Kaplan—Meier survival estimate
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Figure 2 : Kaplan-Meier Survival estimate

Table 3 : Primary Outcome

Outcome TXA No TXA Hazard ratio (95%Cl)
Death-no. 96 (18.7%) 41 (7.0%) 2.32 (1.60-3.35)
2 Kaplan—Meier survival estimates
© |
o
3. P <0.001
o
.
o
o
q -
O 7 T T T T
0 20 40 60 80 100
Analysis time
Number at risk
tranexamic acid Group = 1 506 73 20 4 3 1
tranexamic acid Group =2 596 46 & 0 0 0
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Figure 3 : Kaplan-Meier Survival estimate
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After adjusting factors affecting mortality using cox proportional hazard
regression analysis, the adjusted hazard ratio was 1.12 (95% Cl 0.76-1.66) for mortality
(Table 4). However, significant factors affecting mortality included age (aHR 1.02,
95% Cl 1.01-1.04), grade IV liver injury (@HR 2.28, 95% Cl 1.31-3.96), grade V liver injury
(aHR 2.78, 95% Cl| 1.37-5.63), assisted ventilation (aHR 0.41, 95% C| 0.24-0.72), throm-
bocytopenia (aHR 1.55, 95% Cl 1.03-2.33), hyperglycemia (aHR 2.02, 95% Cl 1.15-3.59),
GCS (aHR 0.84, 95% Cl 0.75-0.93), RTS (aHR 0.72, 95% Cl 0.59-0.89), blood transfusion
(@HR 2.63, 95% Cl 1.10-6.28) and ISS (aHR 1.01, 95% Cl 1.00-1.03) (Table 4). According
to subgroup analysis, there was no statistical significance in survival among early
(<180 minutes) and late TXA groups (HR 1.40, 95% CI 0.90-2.17). (Table 5)

Table 4 : Cox Proportional Hazard Regression Analysis of Factors Determining Mortality

in Traumatic Solid Organ Injury

Characteristic Adjusted hazard ratio 95% ClI
Tranexamic acid 1.12 0.76-1.66
Age 1.02 1.01-1.04
Cirrhosis 1.66 0.87-3.16
Mechanism of injury (Penetrating) 0.42 0.10-1.78
TBI
Mild TBI 0.63 0.33-1.20
Moderate TBI 1.26 0.42-3.75
Severe TBI 0.11 0.30-1.14
Liver injury
Grade | 0.88 0.36-2.14
Grade Il 0.86 0.51-1.45
Grade Il 1.14 0.68-1.92
Grade IV 2.28 1.31-3.96
Grade V 2.78 1.37-5.63
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Characteristic Adjusted hazard ratio 95% ClI

Colonic/Rectum injury 1.62 0.92-2.85
Assisted ventilation 0.41 0.24-0.72
Hemodynamic instability 1.57 0.97-2.55
Thrombocytopenia 1.55 1.03-2.33
Hyperglycemia 2.02 1.15-3.59
GCS 0.84 0.75-0.93
RTS 0.72 0.59-0.89
Blood transfusion 2.63 1.10-6.28
ISS 1.01 1.00-1.03

Table 5 : Subgroup Analysis

Outcome Hazard ratio (95%(Cl) p value

TXA (<180) 1.40 (0.90-2.17) 0.14

Regarding secondary outcomes, length of ICU stay was longer in TXA group
(aMD 0.81, p = 0.03) and total length of hospital stay was also longer in TXA group
(aMD 1.36, p = 0.02) (Table 6). Other secondary outcomes including blood transfusion,
vascular occlusive events, nausea/vomiting/dizziness, diarrhea, anaphylactic reaction,
skin reaction, headache, pyrexia/shivering and tachycardia were similar across two

groups (Table 7).
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Table 6 : Secondary Outcomes

PRC-unit 2.74 (2.05-3.43) < 0.001 0.29 (-0.19-0.76)

FFP-unit 2.58 (2.00-3.16) < 0.001 0.16 (-0.53-0.57) 0.1
PLT-unit 3.44 (2.53-4.36) < 0.001 0.42 (-0.22-1.07) 0.2
Cryoprecipitate-unit 1.21 (0.79-1.62) < 0.001 0.06 (-0.26-0.38) 0.72
Length of ICU stay-day 2.02 (-0.30-4.35) 0.08 0.81 (0.07-1.54) 0.03
Length of hospital stay-day 2.49 (1.31-3.67) < 0.001 1.36 (0.21-2.52) 0.02

Table 7 : Adverse Events

Vascular occlusive events

Deep vein thrombosis-no (%) 0 (0.0%) 0 (0.0%)

Pulmonary embolism-no (%) 1 (0.2%) 0.00% 0.47
Myocardial infarction-no (%) 1 (0.2%) 2 (0.3%) 1
Stroke-no (%) 0 (0.0%) 0 (0.0%)
Nausea/vomiting/dizziness-no. (%) 1 (0.2%) 2 (0.3%) 1
Diarrhea-no. (%) 6 (1.2%) 5(0.9%) 0.76
Anaphylactic reaction-no. (%) 0 (0.0%) 1 (0.2%) 1
Skin reaction-no.(%) 16 (3.1%) 7 (1.2%) 0.02
Headache-no.(%) 1 (0.2%) 1 (0.2%) 0.47
Pyrexia/shivering-no. (%) 343 (66.9%) 356 (60.4%) 0.03
Tachycardia-no. (%) 453 (88.3%) 496 (84.2%) 0.05
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Discussion

According to this study, the mortality rate was higher with TXA administration.
However, in this study, TXA group had more severe injuries and abnormal parameters.
Therefore, it could be implied that the patients who received TXA seemed to warrant
a higher level of care, resulting in an increase in mortality, longer hospital stay and
blood transfusion rates. With multivariate regression analysis to the confounding factors,
it can be concluded that this study showed no survival benefit of TXA administration
in traumatic abdominal solid organ injury. In contrast with previous studies, CRASH-2
and MATTERs trial, TXA was shown to reduce overall mortality but CRASH-2 and
MATTERs did not focus specifically on traumatic abdominal solid organ injury.

Furthermore, the study demonstrated factors associated with an increase in
mortality including age, grade IV and V liver injury, thrombocytopenia, hyperglycemia,
blood transfusion and ISS. However, assisted ventilation, GCS and RTS score were
associated with lower mortality. There was also a trend towards longer length of ICU
stay and overall length of hospital stay with TXA administration in context of higher
severity of injury, abnormal hemodynamic and laboratory parameters. On the other
hand, blood transfusion requirement wasn’t significantly difference between two
groups.

Regarding adverse events of TXA, there was no evidence of an increase
in thrombotic events in correspondence with CRASH-2, CRASH-3 and previous
meta-analysis. However, the number of the events in this study was very small. On
account of the retrospective aspect of the study, this might be due to detection error

or incomplete recordings.

Limitations

This study has the inherent limitations of any retrospective cohort study
including selection bias, information bias and detection bias. The data obtained from
scanned written medical records might be incorrect or incomplete. Moreover, this
study did not focus on dosage of TXA which might be one of the factors affecting
outcomes. Additionally, time to adverse events and specified causes of death were

not addressed in the study.
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Conclusion

Overall results of this study showed no survival benefit of TXA administration

in traumatic abdominal solid organ injury. However, TXA group seemed to warrant

a high level of care due to higher severity and abnormal parameters at presentation.

Future research

Going forward, further study is needed. Dosage of TXA, cause of death, time

to adverse events and fibrinolytic activity measurement should also be included

in the study. Randomized controlled trial is suggested to give a better control over

confounding variables that was primarily the limitation of this study.
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Perioperative Nursing Care of Peripheral Vascular

Injuries in Trauma Patients

Chosigawan Maneechot™*

Raywat Chunhasuwankul**

Abstract

Peripheral vascular injuries can cause bleeding and ischemia. Prolonged
ischemia will accumulate large amounts of waste in the body, which can cause severe
myocardial depression, kidney dysfunction, and triggering the systematic inflammatory
response syndrome (SIRS). Poor caring will be leading to death. A plausible treatment
option is surgery, such as ligation, balloon embolization, vascular graft, and temporary
shunt. Though less common in trauma patients, the peripheral vascular injury is
often found in young adults, the majority of working force in developing countries.
In case of any death or disability of this working generation, the country would incur
higher and long-lasting care costs than the one would for the elderly. Nurses can
play an important role in caring by assessing the risk of complications, stopping
bleeding, administering antibiotics, and determining preoperative readiness from

the preoperative phase to the postoperative phase. In addition, providing information

* Registered nurse, Trauma unit, Perioperative department, Siriraj hospital

** MD., Division of Trauma Surgery, Department of Surgery, Faculty of Medicine Siriraj Hospital
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to raise the patients’ understanding and prepare their mental state for surgery are
among the most important nursing roles. In the intraoperative phase, preparing
surgery equipment, supply, and blood components will shorten the surgical period
and optimize the outcome. In the postoperative phase, nurses should be aware
of complications, such as compartment syndrome, bleeding, reperfusion syndrome,

and infection. Early detection of these symptoms will lead to high quality of care.

Keywords : peripheral vascular injury, trauma, complication, vascular surgery,

perioperative nursing care
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39579678 duplex ultrasonography «Junsasiadivilédne azan Yasnse
aunsnsReldnaen uasansaiunesanwngluvasaidenldlnglavinliihesanid
Fadumsnsiiumdfenldnsndoiu uitititesitavesmsnsiafe mudngveswmd
11333 wdrndbiwaganuuiug1vesn1snsiaReseyas 98 winan1snTtdunIdeds
Tngwnmdanizyana yilvanansainnisuUanaaisls (false negative)”

N3RPTSO NTLIIADUNIADS (Computed tomography angiography; CTA)
Hunsnsreidanabuasenuusiudrgaruiety asnsasvidiunmsuinidueesetoay
TndAsesameale vilnglunisnaununissnules ldnamsaliuiu uivasiieatund
Fosin fie sldansiivdvsunamnniiielildnndreddndanudaau e1avidunsese
naugrefisinsihauvestalaid! lunguitheflssuuaiuannszaugnuseenasili
wdanaldlaif® lsivsnzlunsldnseidededuaeiiidonsenetisguuss wasda udn
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NIsIRILIsANATmanden (angiography) WWUASHINIFU (gold standard)
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(hybrid emergency room)

NUININISSNYY

wann1ssnwINIsuIAiuaendendulateangURmsazldndnnisieatuiu
nsquagthegtRtmaina (ATLS) Aequanniziawiilvgihe dedinldeg1ssimindu
Susuuan udBmaiunmeegisandendnass aganaudinvesnisuiniuvasaden
fonnzdensen dufumstemieduiudonsvuien Bihefandenslithfeenaluuy
U3naunuEalaenss wnnduuiaunarsivauasiidensanuinegasariien arunsald
aefavnuidontiedald Wewfdsmeuia mevduthiunsmnaitedoudridnsuiadu
waaaFendILUa1Y IBNIINYIVBIWNNEnLLLIULURYe9 American Association for the
Surgery of Trauma -World Society of Emergency Surgery (AAST-WSES guideline)’

wuseandu 2 35udn Ae N1ssnELuUlUADEIER BLaYNITSNYILUUNIAR (mugﬂﬁ 1)

H In the E.D.: ATLS protocol,
EXtermIty Trauma > hemorrhage control, TQ
Initial Physical Examination assessment and removal
Hemodynamically Unstable Hemodynamically Stable
Y \/
Consider and address i * : H
o ourcasof b, - - Operatu]g Rqom / Signs of Vascular Injury
instabillty Angio suite

A A

W\ SOFTSIGNS | | NOSIGNs |
2 s v

ABI <0.9 / P Blunt/High Energy
,,,,,,,,,,,,,,,,,,,,, I Abnormal DUS | Penetrating Injury
i Positive !
""""""""""" Imaging investigation
(CT or formal Angiography)

NO v
————+| Discharge™

sUn1:  wnudsuanawwimianisinnisguiniiunaendendiulatgaingifmemuuuiuifves

American Association for the Surgery of Trauma -World Society of Emergency Surgery
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- msldueaguasviaeniden (Embolization/ balloon occlusion) 1HuA8n3HI6A
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N155n91 138031 The Mangled Extremity Severe Score: MESS (A9a19199 1) @an15Uszidiu
APAZLULLINNINTIBWINAU 7 azgﬂﬁmimﬂﬁﬁmmqﬁlﬂaLﬂumi%’ﬂm

The Thai Journal of Trauma Vol. 41 No. 2 July - December 2022 ! 29
T




RISTA 1 AN519LERLATENE The Mangled Extremity Severe Score

MESS index AU
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Mlaisdnd Jadimaieseseinanudulunduileisenda Stryker device anldinaanasiu
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Ju 3 svwz loun sveznoun1din seesguassninanIfin wagssuzndswinsn

MINEUIANaUHAR (preoperative nursing) N13AKAKAYLVINITNETUIAKUIALIY
vaoadondiulaslusseziouwindniuszesfitiudomnismdodesiu mamduis
wRsumunseuvasiiheousnda SedineasBeadil

1. Uszifiumsuiniivvesthenundnmstiemdogtiamnaina (ATLS) iledum
MsunLiuTwd q Adfguendennmsuiaduuinasesdurun mngtheldsuundy
ofunzdruduiannsoyiliAnnnganaudisld amssurhmstemdenouase

2. quavigaidenidenunnzidensen difunstisvdoiiioveaidennisizuain
nsldfleuasfevnaasuuuinuralaenss saufumsldigaiuiuliiiauwsinauuuinuna
Hunsezaenisinaveaden wimnidenliveslva ansaldieiesinvnudensamiounnusa
Wletengaidenls udmsiimstufinnaiGuinaly uazdinseanefisayn 1 Halus Tugte
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3. lufthefifinssgninviensegrinfeuiisiude ilestumsnenuuwdiiiedn
nszgnlidfivnannsavinld uazesUssdiuinasneusasndinisdnnszgnynads aniy
Munszgne splint liledinnisiedeulm Tsazdivanonsvin anmsdeiden deaiu
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N1IWEIUa5E1INeINAR (intraoperative nursing) 1 manen1saLasEnINeEda
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capillary refill lgmdansia lunsrifrvessensddiuansnsrsenfnmilmsnsoususss s
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3. 58I NMERAUNRAYD9II19NIBANENSBAANS AN UVDIVBILELANNTENGA
naden lnensussdiudyaadnluiesinsegeinisudsiiann 15 i ianudnune
mauluiile saudunsinaunansIanareIlfuimnis tawn A1 CPK levels A PH Tuiden

f a a a a = | e a ay v
Alnnadeuludan YSunataravesladiy $9a1u150U9309ANuRaUNRLe MnnU
ANMURAUNRAITTIIIUNNENTIU
a [} 1 v dfl’ v [ P

a. ﬂisLmummmmmagmmmuiusamﬂmmuaqa TonA @1n1sUndtua1nisuIn
‘:4' X A o9y v & A a . = I~ .
NunTuilledulvnanuitiedanben (passive stretch) 8111380 1WonTI3 capillary refill wu

') i a P o | MY a v & = | A ¥
naleenI 2 i Aandwasarudateluls Rudadu Jennsen wazluanusawaaulmla
Fadunmzunsndauididty rsihszledulndinlaaamzluileiithdntenusuvaeniden
Inglalaiidansalassureanuaulutesndiuiile (fasciotomy) sa68

5. auanuUInlagn1sUsEiiuAzuILAINUIANN 15 U7 WazUIMISEIUAUIA
AINMNUNTTS N ¥V AU auALUIAYEN

6. gualvimueuguundelngviuinvingu uazUSuaumgiviesliingay Jesiu
Amraaumaiinigd Felllonavinlvivaendenvadi n1slyalisuionusnadiulatganas

asu

yaondendumeimsuaduiifstuldvannanesiumimuionuasgiine
vosiining FevhliAameBanmuinaelssdulas Aowadidodaianisnneendiau
wnswtidinmainuanauazmeluluiian aumgudnananmsgatilumidlnavesdenuas
nnienitluaoonumnauliifissweluidssetorzdwuans nsnnaitadealdmanie
umMENeIMsLaARTIAUNIATTAAY 1 liAnALIiuS azaNIN T Ty UL
vowvmendeniiuiniulfednsdaan masnwshldnsndnuaglisnga Tnenssndnazsh
Tusefifidnuaronsinau Ssiesdinsquandsrindnogislndaluriausn anzunsndeu
fifessrYunnfligadenunisuiniuaenidendiuuans fle nizanudulureanduniegs
uarnsanude lumeildsunsidinnsihse inmsinunfvesianenendainnsiva
nduveseLdsnsEATiIndeadsidinaniy innzenavilisenieiiaauiiaUnd
uazAevthfinishoudutu suilugnadeTieldduientu nssuumsguadihefiidns
L%M@?ﬂLLGiﬂ’]’iUglJWEJ’IU’]aLﬁaﬂéfu soidlesndamsndninuuas msguandsida unumves
weunatesndnidniey Aonsustiliunudswesnmzunsndeuiioaintuiilugisieu
6 sErineingin wasndsinge uasBienuihsyTannamaesndlndde Fsnsguagae

36 | 915a159URIMA UA <o aUUR © NsnnAU - SuA beoe
!




IoegneiuseansSaw aqmmémaiﬁﬂﬂwlﬁ%’umisdwmﬁaﬁiam%aLLazmmsam Faslautie
anlaniainAuiinisannsgadeeiony waranlenanisidedinle

19Nd159193y

1. Lopez-Narvaez L, Salazar-Trujillo A, F Caceres-Sepulveda J, Rincodn-Guio C, Daniel Charry-Cuellar J.
Peripheral vascular trauma. A review of the literature. Cir Gen. 2019; 41(3): 184-90.

2. Feliciano D, Rasmussen T. Evaluation and treatment of vascular injuries. In: Browner B,
Jupiter J, Kretteck C, editors. Skeletal Trauma: Basic Science, Management and Reconstruc-
tion. Philadelphia: Elsevier Saunders; 2015. p. 423-35.

3. Atilgan K, Er ZC. Evaluation of peripheral vascular injuries treated with surgery: A retrospective
cohort study. J Surg Med. 2020; 4(5): 371-3.

a. Chittawataarat K, Phruksawaton K, Choirosniramit N, Chadacham K, Jirapongcharoenlap T.
Peripheral vascular injuries in a Thai northern tertiary university based trauma center level
| between 2007 - 2011. TJS. 2014; 35(2): 36-41.

5. Parajuli N, Khan M, Yadav K, Sah R. Peripheral vascular injuries in extremity trauma, Single-center
experience. Napal Orthop Assoc J. 2021; 7(1).

6. aImey qun, \ResAdnd srmuinna. nsuiaiuievasaidendiutans (Peripheral vascular
injury). m'ﬁmsammﬁ’amwéﬁﬂﬂLwiwszmmlmiuwwwgﬂﬁmﬁ. 2562; 4(2): 28-56.

7. Huber GH, Manna B. Vascular extremity trauma Treasure Island (FL): StatPearls Publishing;
2022 [updated 12 Sep 2022]. Available from: https://www.ncbi.nlm.nih.gov/books/NBK536925/.

8. Feliciano D. Evaluation and treatment of vascular injuries. In: Browner B, Jupiter J, Levine A,
Trafton P, Krettek C, editors. Skeletal Trauma: Basic Science, Management, and Reconstruction.
Philadelphia: Saunders Elsevier; 2009. p. 323-40.

9. Kobayashi L, Coimbra R, Goes AMO, Jr., Reva V, Santorelli J, Moore EE, et al. American
Association for the Surgery of Trauma-World Society of Emergency Surgery guidelines on
diagnosis and management of peripheral vascular injuries. J Trauma Acute Care Surg. 2020;
89(6): 1183-96.

10.  Tisherman SA. Management of Major Vascular Injury: Open. Otolaryngol Clin North Am. 2016;
49(3): 809-17.

11.  Teixeira PGR, DuBose J. Surgical Management of Vascular Trauma. Surg Clin North Am. 2017,
97(5): 1133-55.

12. Liu J-L, Li J-Y, Jiang P, Jia W, Tian X, Cheng Z-Y, et al. Literature review of peripheral vascular
trauma: Is the era of intervention coming?. Chin J Traumatol. 2020; 23(1): 5-9.

13. Rehman ZU. Outcomes of Popliteal Artery Injuries Repair: Autologous Vein versus Prosthetic
Interposition Grafts. Ann Vasc Surg. 2020; 69: 141-5.

The Thai Journal of Trauma Vol. 41 No. 2 July - December 2022 ! 37
T




14.

15.

16.

17.

18.

19.

20.

38

Abou Ali AN, Salem KM, Alarcon LH, Bauza G, Pikoulis E, Chaer RA, et al. Vascular Shunts in
Civilian Trauma. Front Surg. 2017; 4: 39.

Stovall RT, Pieracci FM, Johnson JL. Perioperative management of peripheral vascular
trauma. Semin Cardiothorac Vasc Anesth. 2012; 16(3): 133-41.

Cone J, Inaba K. Lower extremity compartment syndrome. Trauma Surg Acute Care Open.
2017; 2(1): e000094.

Hoff WS, Bonadies JA, Cachecho R, Dorlac WC. East Practice Management Guidelines Work
Group: update to practice management guidelines for prophylactic antibiotic use in open
fractures. J Trauma. 2011; 70(3): 751-4.

American College of Surgeons Committee On Trauma. ATLS: Advanced Trauma Life Support
(10" ed.). Chicago: American college of surgeons; 2018.

Feliciano DV. Pitfalls in the management of peripheral vascular injuries. Trauma Surg Acute
Care Open. 2017; 2(1): e000110.

The Association of periOperative Registered Nurses. Guideline for perioperative patient skin

antisepsis. Guidelines for perioperative practice. Denver, CO: AORN, Inc; 2018. p. 43-66.

918d189URAINRA UR <o auu b NsNNIAL - SUCNAL Lok

f



12™ Interhospital trauma conference —

Us:=913uii 17 wunAy 2564

IsuwguraASuAsSuUNS uK1angragvaunu
Isuwguraniwasnaging
[suwguaidevsigus=sruInsah
Isuwgauravauinu
[suwg1u1aUn1IS1BUASSIBEDT
[suwgunasaus

[suwgnuraunswin el
Isuwgruransuinw

InagUogse 01g 22 U Us:augUiing Vanseaugusiuioy

Primary survey from COMH
A : on ET-Tube, on hard collar

: Decreased breath sound at Lt lung, trachea in midline
: BP 80/50 mmHg, PR 120 bpm, no external bleeding
: E3VTM6 pupil 3 mm RTLBE

m O N @

: no external wound
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Adjunct to primary survey at COMH

Chest X-ray : haziness Lt lung, no rib fracture
On ICD Lt lung = hemothorax 1,200 ml
Film pelvis : no fracture seen

Hct stat 34%

FAST : positive at hepatorenal pouch

Discussion

T59NEUNRATUATUNS :

wwawe 22 T 1 blunt mechanism 9ndeyaiilsanguiaguyu on ET-tube
and hard collar U ainway 113z secure uén gilsiuulatonai3osnis on head immobilizer
AU B aanﬂiﬂﬂﬁawmmaéqmu note 1304 percussion Fudu tympanic or dullness on
percussion C : hemorrhagic shock grade Ill, no external bleeding anluniglssneuia

YUY mention 1584 contusion, abrasion at body region

T5IWIUIANNITIVUATINYENN :
#0Un1UN1TTU refer INLTINGIVIAYLTU 1389 management NoUNTS refer

159N8IUAASUATUNS :

Airway and C-spine secure fudn Tinalssnguiayavu stabilized 1309
hemodynamic Wa IV 19 volume resuscitation 10y balanced salt 2000 ml Wz
14if93 clamp @1 ICD

1SINEIUIAUNRITIVUATINVEUN :
999U ICD 99 1200 ml Mas load IV fluid @1unsa refer lavagnsa ki
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159N8IUIaATUASUNS :
v® retain NG, retain foley cath i@l monitor 5¥%114 transfer, a1@111509%11
film chest X-ray, pelvis 1& Auugdilsvi mnilidlau desmdoudrenuld Aldvi

TSINEIUIBUAITIVUATINVEUN ¢

film pelvis iﬁWUﬂizqﬂﬁ'ﬂ, NG —food content, foley cath — VARBI AR,
304 film chest X-ray T¥naesupsuns uwlawa

139WgUNAATUATUNS : wara film chest
Airway  : trachea in midline, ET-tube proper position
Breathing : total hazziness at Lt lung ,abnormal opacity appendage 310
mediastinum Auge, laiiu bony structure fracture
Circulation : mediastinum in midline
Diaphragm : depressed Lt diaphragm

E : NO sucutaneous emphysema, chest lead EKG

TSINEIUIBUAITIVUATINVEUN ¢

#oUNUNLIMETUIAYULAY TaINTnSeuaunTeuSudse U setagndls

159NIUIAVDUMAY :

esnnduea blunt chest injury with massive hemothorax with unstable
vital sign @38

« emergency department thoracotomy

+ OR for thoracotomy \{/8991n massive hemothorax

+ Blood component with massive tranfusion protocol

e Time to OR 15 min
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Tsangnuavays :

a3U problem case : blunt chest with blunt abdominal injury with unstable
vital sign NLSINGTUIAYUBY LAY

« Uncross matched PRC 1nuusasines

+ Activated trauma team at ER

« Activated OR team for operation

« Consult CVT

370 film chest — trachea deviated to Rt, loss of aortic knob, flat Lt diaphragm

+/- abnormal air in Lt chest R/O intraabdominal organ herniation, time to OR ~ < 30 min

Tssngunaniing :
W3sLAUNToNLAUNT
+ Consult anesthesiologist
« Activate massive blood transfusion protocol
« Activate universal precaution for COVID-19
 Primary survey
» Prepare EDT
« Activate BENES (time to OR in 15 mins)

lsangunallisese :
YBUBUANLTINYIUIAYUYY LAY 1589 ICD, vital sign ABUNIST refer n3ey
ANUNIeNNUTU AN alsImeIUIaniing

T3aNEUNAATUATUNS :

asUBesdsdfnlumsisdonnsiudte uasuugihszuumssuiiivedsmenua
AUATUNS

. WSLUIZUU trauma plus Tunsdfduaa trauma unstable

+ Activate anesthesiologist and OR (time to operating room 15 mins )

+ Activate massive blood transfusion protocol, guarantee in 15 mins (PRC
3U,FFP 3 U, Plt 3 U)

« At ER group O low titer PRC 3 U
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TSINEIUIANWITIVUATIIVEUN
a3Un"3 management 9NLSINENUIGYHYU
« ICD oBNMY total 5000 ml
+ Total IV volume 6500 ml
« Levophed (4:100) iv 30 mU/hr
+ Dopamine (2:1) iv 30 mU/hr
+ Blood component PRC 5 U FFP 2U
« Vital sign nau refer BP 75/44, HR 141, BT 36°C, O2 sat 88%

ISgUNWALITNGIVIUSBU

I’a’ﬁWEJ’]U']mJauLLﬁu :
WUEUTOY intermitten clampping ICD %1n3 on going loss, 5¥331389 tension

hemothorax, closed monitor vital sign, fwnngluiugUaesening refer

Tssngunavays :

Ussidiuilssnerunadunmsdifnenin deunssines uasifiusiedenisty
inotropic drug kugi1 hypotensive resuscitation keep SBP 90 mmHg, uaalit refer un
303113 clamp ICD TumsUFoR gliimnuisiulaiiaely clamp ICD Tsemenunavays aouany
stTa;JUaLﬁ'm%a timing #&s1nld ICD wdeenifia wavitudiaides keep hypotensive

resuscitation

15angUIRIMTIBUATINIYHN :
timing gURAWe 6.00 U. Hal5INETUIAYLTY 6.30 U. TALTINYTUIANMNITIVUATINVEN
13.00 w.

Tssngunavays :

Tsimuiiudn ms management #1 51 gpusAiuANL LTy viliAn 113 delay
Tuns refer wugihiZosUsuibuddaiSos delay to transfer, liuuziiiiosnis clamp ICD
wianunsaviléiilennn wafiasde Thoracic ereast vessel injury #ifl hernodynamic 716
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maintain aglatslaikuzisesnisld ICD Aeuvwyin CTA %Tan15¥1 TEVAR N1l

hemothorax ¥1Nl¥Adl pressure N great vessel ,mediastinum A3 delay ICD Adufinuzi

T59NEUALTEITY
Deannilulsimenuviaguau wWelinsdeasiaedeasindudedd 1ICD agudn
' a . . o a a v & o
wag nalsaneruiagunliianuse delay ICD wie investigation du 9 Wiadnle Akugih
1ld 1ICD wazn1s clamp ICD 311 evidence luifiuanin A5 clamp Wea39 9 @11150
clamp 19 109317 ICD sonU3nasIn WUz intermittent clamp e liilin temponade
Juseu 9 1 ynesetalus YaseassazUszuna 200-300 ml kazfiesn1s A3 monitor
1 ¥ a a a a 1 1
981991 nTENslsINeIUIaTiBeIIY SnsRnRaUTTaUUIEIN refer (UC center)

lsawgruragiing :

< v ) | = v . . aX |

wiumeiunsld ICD 1ieliinns ventilation AYU d31v83n13 clamp Melsenguna
pitna lauugdliviinis clamp ICD LlI9391n 1nsedndenitean 2z collected Tu thoracic
cavity udvinlimia lung collapse vlAn n1sventilation a1unyinl oxygenation i
lunsalilfensanuiees wugt1ilindg resuscitation 1 Tsaneuiaguvy

159NHIUNAVBUAY

malssneguaveuwiuliuugtli clamp ICD wawaLiaAnanlsameuIaging
A all 1 Y1 oA 1 2 =) 1
Ao Tuvnansallioransiulaind pneumothorax ammenseld N1 clamp ICD 91393

develop \Ju tension pneumothorax 161

159N8IUIAATUATUNS :
gl 1d 1CD uag i refer Tngnau \WesanyUie need to surgery uagliluugi
1509 N1 clamp ICD

TSINEIUIANWITIVUATIIVEUN : progress

Primary survey at MNRH
A:on ETT, on hard collar

B : Decreased breath sound Lt lung, trachea in midline, flat neck vein
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C: BP 78/40 mmHg PR 130/min
D : E3VTM5 pupil 3 mm RTLBE

E : no external wound

FAST : positive at hepatorenal pouch

ICD : 5000 ml in total

Adjuncts to primary survey

FAST : positive at pericardial sac (1.5 cm thickening) and hepatorenal pouch
CXR : haziness Lt lung, no fracture seen, on Lt ICD

Pelvis : no fracture seen

Venous cut down : CVP 10 cmH O

Hct stat 24 %

NLSNENUIAUTNTIVHOUATNE 9N management plan to OR

159NNV
« Consult anesthesiologist
« @383 blood component
+ Informed consent
M1 supine, shoulder abduction chin to knee preparation

Incision plan Lt anterolateral thoracotomy +- midline incision

15aNgIUAvAYS

set OR from ER to OR LL@%G&J@G&’I@;&@LWN@&JL‘%@@ significant intraabdominal organ
injury 10 FAST

+ MY supine

« Incision plan : Lt anterolateral thoracotomy

Tsangunaniing :
activate massive blood transfusion protocol, keep permissive hypotension,
19 calcium gluconate, tranexamic acid, transfer to OR

« MY supine, chin to knee preparation
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« Incision plan: Lt anterolateral thoracotomy

199310 FAST # pericardial effusion vinlwasde cardiac injury, great vessel
.. Y a a ¢ a . ~ A
injury 193AB4A3LL9gUN TIN5 UA median sternotomy 8133gillenawn trapdoor

incision

TsanenuanIuaTuns :
mﬂcziﬂ’wﬁm‘i i1 indication Tun15191 OR activate trauma plus
- 991 supine, chin to knee preparation
« Incision plan : Lt anterolateral thoracotomy tazte3es clamshell incision

WAANIIUT laparotomy BnASS

1SINEIUIAURISIVUATIIVENN

activate team trauma, anesthesiologist, informed consent, blood component,
set OR

« 9991 supine, arm abduction 90 degree, elevated Lt chest 15 degree

« Incision plan: 5" Lt anterolateral thoracotomy; length: sternum to lateral

border

T5aNgTUIAVIULAY :
WLANIALTINGIVIANANTIY ABWIANWU great vessel injury Ag¥i1 aortic cross

clamp

159NUNARBIT8

- 901 supine, elevated Lt chest

« Incision plan : Lt anterolateral thoracotomy ,aortic cross clamp resuscitation
WA158U pericardiotomy

. @383 sternotomy Mndudu

o uuzthlyn significant organ injury ¥ injury Wu great vessel injury A15¥1
operation Tuvn supine agiilaeinaiuinuay consult CVT Haus preop LazlaIul
heart-lung machine, kuz1d1NA15041 bedside echo for diagnosis chamber ruptured

wazuuztlily hybrid operating room Wil Lt chest elevate 15-30 degree
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T39NETUNAATUATUNS :
U290 trapdoor incision laikuginlyivin 189370 Lt anterolateral thocotomy

@113 extended to clamshell incision tiVe repair heart or great vessel lg1

TSINBIUIANAITIVUATIIVEUN : progress
Management
« Set OR for Lt thoracotomy
o G/M PRC 6 u, FFP 6 u, Plt conc. 10 u
« Gr.O low titer at ER 2 u 5¢%313%9 OR
+ Consult Anesthesiologist
» Prepare postoperative ICU
M1 supine with elevate Lt chest 30 degree

Incision : 5" Lt anterolateral thoracotomy

Finding : massive hemothorax and difficult to exposure
Plan : extend incision

15aNEIUIALYE99Y
#915641 source of bleeding 31n3atnu dwnnlilau1an intraabdominal plan

: extend median sternotomy
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Tsangnuavays :

199370 incision wsn WU Lt anterolateral thoracotomy, exposure 1o laidain

ayfiansan extend WWu clamshell incision agfna trapdoor incision

Tssngunaniing :

89911 thoracotomy evacuate blood clot kaivngableeding MNLERANIAIN
14 pericardial sac 1Wa pericardium W&l heart injury 1@11158 repair 16 9zli extend
incision sisiiy weinn exposure Lild wugthvindu clamshell thoracotomy wagdmin

sy posterior 1139 great vessel Wil call for CVT

159NNUNARBI98 ¢

114ﬂiiﬁ'1‘7ﬁ‘51 a4 incision Lt anterolateral thoracotomy, evacuate blood clot
and swab packing die WA158019119A bleeding WINNIRINATUUL WAT8U trapdoor
38 median sternotomy WINKNAINFILENAT Lt diaphragm injury $au6e fiansasn
laparotomy AN pericardial sac TAUA pericardium wagan repair LA repair

mnvilale Wa1sadn sternotomy wag call for help

159NHIUNAVBUAY
anUsELAUEes Thoracic aortic ruptured @un3a repair Tuvin supine lavsell
Tulsswenuraveunnu dnatiionauntn 14 incision Lt anterolateral thoracotomy 1184370

unstable llay extend to clamshell incision

1SINEIUIAURISIVUATIIVENN

Finding blood clot 2000 ml intact lung parenchyma, intact diaphragm,
seen hemopericardial 39%11 pericardiotomy anterior to phrenic nerve WU massive
hemopericardium, active bleeding from Lt atrium 34 extend incision clamshell incision

apply Satinsky clamp to Lt atrium
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Tsangunaniing :

#9158 extend incision LWBLAN exposure kag stop bleeding Ing clamp 38
Y a a . . . = ad . . g v
stapler WaINATULIBN vital sign, bleeding source U ¢ LLag 18019 repair material g

\Ju Prolene 4-0, s¥¥a5eq coronary a., horizontal mattress Wae repair over pladget

TsaneunansuAIUNS :
VOADUNUUDLALNULAL 1399 vital sign ey 9a bleeding DU ¢ uazia1sa apply
Y 9
Satinsky clamp wag repair A28 prolene 4-0 over and over

TSINEIUIANAITIVUATIIVEUN : progress

Laceration 2 cm

R,

f

Finding : laceration 2 cm at Lt atrial appendage

Procedure : repair by Prolene 3-0 over and over

Left &ral Appendage
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159N8IUIAATUATUNS :
M2150471 UMDY 9 ¥e3 heart 31090 bleed du 9 v3alyl wd? Uadae interrupt
vicryl LUas 0 219 drain tube 2 1du 91 pericardial sac

Tsangnuavays :
N8990 repair 1@59 39Un pericardium WAz drain ICD 2 479

TSINETUIANRITIVUATIIVENN ¢
suture ligation internal mammary a. Un sternum lngain wa13sUa chest

Wia 2 Ha post-op consult cardiologist \feuszdiudes valve pathology

T39NEUNAATUATUNS :
wuziilila pericardium wedosiuies cardiac herniation wagfugn internal

mammary a. uaUn sternum #159 rib 14 vicryl Un

TsaneUIaLTIBIsY
lisate internal mammary a., Un pericardial sac 714 drain, 1d 1D, Um chest T

. 1o & ke < v
vicryl @1alaidnludeaudu sternum fegain

Tssngnunaniing :

Un pericardium, 119 drain, ligate Internal mammary a. sdesine 149 wire fix
sternum mﬂﬁ?ul%'ﬂﬂmma thoracotomy Taevinlviua approximate wda L8u interrupt
suture 918 vicryl, 119 ICD 157 pleural cavity

T39WEIUIAVDUAY
WugaesE e 154 internal mammary a. uag WwAlANSYUA sternum LHuades
rib AeuWaITNdU sternum Hase T pericardial compartment syndrome 31 tissue 91U

AaUN5UA pericardium AsIEULles approximate
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TSINEIVIBUAITIVUATINVEUN ¢

intraop lalaUn pericardium lon1aifin heart herniate awtAnlunsainuwIng
pericardium LAUNINNI g, ligate Internal mammary a. N9@a3t4, Ua rib e vicryl
1-0 uazA T sternum UnREaIN

P mit |
+ On ventilator support
+ On levophed
« BP 150/104 P 126
» Consult cardiologist
o Echo good LVEF 60%
o Trivial MR, TR,

trace pericardial effusion

a“

Tsangunaniing :

#OUNMUISOY FAST positive #1 hepatorenal 193l management Lituthusglsusald

TSINEIUIBUAITIVUATINVEUN ¢

post op 3 CT whole abdomen — liver injury grade |

1SINGIUIAVDUBAY :

aounnuiesruiulunisyi laparotomy

15aNgIUIAvAYS

{10937 FAST positive #1151 repair heart w&dn chest w7 wil vital sign sl
stable 8¢ i1 mini-laparotomy
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TSINEIUIAASUASUNS :
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