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Abstract

Introduction: Thoracic trauma has mortality rates varying from 10% to 60%. Various scoring
frameworks have been created for prognostic value in thoracic trauma patients, including the chest
trauma score (CTS). This has not been studied in Indonesian patients. The authors decided to study the

picture of CTS in thoracic trauma patients in the Indonesian subpopulation, especially in our hospital.

Methods: This research is an analytical observational study at dr. Mohammad Hoesin (RSMH)
Palembang in January-June 2020. Our research variables are age, lung contusions, number of rib
fractures, bilateral rib fractures, and Chest Trauma Score (CTS). 37 cases could be analyzed with the

length of stay, ICU care, mortality, and surgery option.

Results: The most common thoracic traumaoccurred at the age between less than 45 years, the highest
degree of lung contusions was unilateral minor lung contusions. The most common rib fractures were
<3 rib fractures. Chest Trauma Score in this study were less than 5. The CTS score had a significant
relationship with length of stay and the need of ICU, but was not significantly associated with mortality

and surgery option.

Conclusion: Chest trauma score can be used to consider the length of treatment and priority needs of
the ICU which will be prepared for the management of thoracic trauma patients, especially the young

who are accompanied by lung contusions and rib fractures.
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1. Introduction

Trauma is a common medical problem that deserves attention worldwide, because it is a cause of
high morbidity and mortality in both developed and developing countries.® In Indonesia, traumais the
leading cause of death in the 15-24 year age group and the second leading cause of death in the 25-34
year age group.? Thoracic trauma is the third most common cause of death from trauma, after head and
spinal cord injuries. Thoracic trauma accounts for 15-20% of all injuries, with mortality rates varying
from 10% to 60%.3

CTS is derived from several previously identified factors associated with poor outcome.* CTS
includes 4 parameters including patient age (1-3 points), pulmonary contusions (0-3 points), the number
of rib fractures (1-3 points), and bilateral rib fractures (2 points). The scores range from 0 to 11. This
score was firstdeveloped using a single institutional sample of 649 patients by Pressley et al. and then

validated in 1,361 patients at another single institution by Chen et al.*

Chen et al. found that this simple score can predict the likelihood of adverse outcomes such as
complications and mortality in thoracic trauma patients if CTS is >5.3 Therefore, the authors decided
to study the features of CTS in thoracic trauma patients in the Indonesian subpopulation, especially at

our hospital.

2. Methods

This research method is an analytic observational study at Dr. Mohammad Hoesin (RSMH)
Palembang. This research was conducted at the Emergency Room and Surgical Ward of RSMH
Palembang. The population in this study were all thoracic trauma patients at RSMH Palembang from
January to June 2020. This sampling method where all members of the population who met the inclusion

criteriawere included in this study.

Inclusion criteria in this study were patients with a diagnosis of thoracic trauma who were

admitted to the ER and Surgical Ward of RSMH Palembang for the period of January - June 2020.
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Patients aged <18 years and patients with significant injuries to other body parts were excluded from

this study.

The variables used in this study were age, lung contusions, number of rib fractures, bilateral rib

fractures, and Chest Trauma Score (CTS). All of these variables are components of the assessment on

the CTS. Data in this study were processed descriptively and analytically based on the number of cases

obtained in accordance with the variables studied. The research results are presented in tabular form

which is further explained in narrative form.

Table 1. General characteristicsof research subjects

Characteristics N %
< 45 years 24 64.9
Age 45 — 65 years 11 29.7
> 65 years 2 54
None 13 35.1
Minor unilateral 13 35.1
Lung contusion Mayor unilateral 9 24.3
Minor bilateral 2 5.4
Mayor bilateral 0 0
< 3rib fracture 30 81.1
Number of Rib fracture 3 -5 rib fracture 5 13.5
> 5 rib fracture 2 5.4
None 37 100
Bilateal Rib fracture
Yes 0 0
<5 27 73
Chest traumascore
>5 10 27
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3. Results

The general characteristics of thoracic trauma in this study occurred in 24 patients age less than
45 years (64.9%). 11 patients age 45 to 65 years (29.7%). and 2 patients age >65 years (5.4%). This
study showed that 13 patients had thoracic trauma without pulmonary contusions (35.1%), 13 patients
had unilateral minor thoracic contusions (35.1%), 9 patients experienced unilateral major lung
contusions thoracic trauma (24.3%), 2 patients had bilateral minor thoracic contusions (5.4%), and no
patient had bilateral major lung contusions (0%). Fractures <3 ribs occurred in 30 thoracic trauma
patients, 5 patients had thoracic trauma with 3-5 rib fractures (13.5%), and 2 patients had thoracic
trauma with > 5 rib fractures (5.4%). Based on the study, 37 patients experienced thoracic trauma
without bilateral rib fractures (100%) and O patients experienced thoracic trauma with bilateral rib

fractures (0%).

The characteristic of Chest Trauma Score <5 occurred in 27 patients (73%) and 10 patients
experienced thoracic trauma with Chest Trauma Score > 5 (27%). Patients who experienced thoracic
trauma with a Chest Trauma Score <5 had an average stay of 3.74 days with the minimum length of
treatmentwas 2 days, the longest treatment was 10 days, the most frequent treatment was 3 days, and a
total of 101 days of treatment for all patients. Patients who experienced thoracic trauma with a Chest
Trauma Score> 5 were treated for 6 days with a minimum of 3 days of treatment, 8 days of longest

treatment, 5 days of treatment most, and a total of 60 days of treatment for all patients.

There were 26 thoracic trauma patients who did not die with a Chest Trauma Score <5 and one
thoracic trauma patient who died with a Chest Trauma Score> 5. There were 2 patients who experienced
thoracic traumawith a Chest Trauma Score> 5 who died and 8 who did not die. There were 16 thoracic
trauma patients who were not done thoracotomy with Chest Trauma Score <5 and 11 thoracic trauma
patients who were done thoracotomy with Chest Trauma Score> 5. There were 5 patients who
experienced thoracic trauma with a Chest Trauma Score > 5 and 5 people who were not done
thoracotomy.
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Table 2. Characteristics of the chest traumascore of research subjects (n = 37)

) Chest trauma score P value (chi
Variable
<5 >5 square test)
3.74 6
Average
4.35
Shortest 2 3
Length ofstay  “\osimum 10 8 0.005
(days)
Most often 3 5
101 60
Total
161
] Died 1 2
Mortality death - 0.107
Not died 26 8
Thoractomy 11 5
Surgery - 0.614
Without thoractomy 16 5
ICU 1 5
ICU care - 0.001
Without ICU 26 5

Based on this study, there were 26 thoracic trauma patients who were not admitted to the ICU
with a Chest Trauma Score <5 and 1 thoracic trauma patient who was admitted to the ICU with a Chest
Trauma Score >5. Five patients who experienced thoracic trauma with a Chest Trauma Score> 5 were

admitted to the ICU and 5 people who were not admitted to the ICU.

4. Discussion

The results showed that the age group that experienced the most thoracic trauma was the age
group less than 45 years, followed by the 45 to 65 year group in second place, with an mean age of 36.8
years. The results of the study in Manado also show that the age of 16-25 years is the age of the thoracic
blunt trauma patient.®> However, the results of the study in Kediri show that the largest age group is 46-
60 years.® Indonesian productive age is directly proportional to the probability of traffic accident.”
Traffic discipline compliance, which is dominated by productive working age, is determined by

promotional and law enforcement efforts to prevent traffic accidents. The level of awareness of using
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helmet while riding also determines the incidence of accidents in motorbike rider aged <45 years as a

prevention of thoracic trauma.®

Unilateral minor lung contusions were the most common cases in this study as many as 35.1%,
followed by unilateral major lung contusions (24.3%), bilateral minor lung contusions (5.4%) and none
of the patients had bilateral major lung contusions. The results of the European study also showed that
unilateral lung contusions (105 patients) were also higher than bilateral lung contusions (79 patients).™
The results of this study which showed that pulmonary contusions occurred in 79.2% of thoracic trauma
cases were different from the results of studies in India that reported pulmonary contusions occurred in
25-35%.1 A study in Spain also reported that 22.9% of thoracic traumahad pulmonary contusions with
a mortality rate of 35.7%.%2 Pulmonary contusions produced an acute inflammatory response by
activation of hypoxia-inducible factor-1a in alveolar epithelial cells type 2.2 Increased severity of lung
contusions was proportional to is straightforward with a decrease in cardiac output which will interfere
with the O, and CO; gas exchange system in the alveolus.!* Respiratory failure results from a decrease
in surfactant during the first 30 minutes of pulmonary contusions followed by a secondary inflammatory

response in cases of unilateral pulmonary contusions.*®

Thoracic trauma with <3 rib fractures accounted for 30 patients or 81.1% of the total cases
followed by thoracic trauma with 3-5 rib fractures (13.5%) and thoracic trauma with> 5 rib fractures
(5.4%). Thoracic traumawith <3 rib fractures (298 cases) more than 3 rib fractures (28 cases) was also
reported by the Turkish study.® However, the Kediri study reported that only 29% of thoracic trauma
cases were associated with rib fractures. 40% of thoracic fractures were also reported by a study in
Manado.'” The number of rib fractures is directly proportional to the amount of energy that causes
thoracic trauma.*® The location of the rib fracture will also determine the complications of the viscera
organ that will be lacerated.!® However, it is not a determinant of the length of the post-rib fracture
medical rehabilitation program, which is determined by the presence or absence of comorbid Chronic
Obstructive Pulmonary Disease (COPD) before the occurrence of thoracic trauma.?°

Thoracic trauma was not accompanied by bilateral rib fractures in this study. This is different
from a study in the United States which reported that 120 patients out of 385 cases of thoracic trauma
experienced bilateral rib fractures.?! Bilateral rib fractures also occurred in 4 cases out of a total of 295
thoracic traumaevents in Taiwan.?2 Bilateral rib fractures are indicative of complications. respiration.?®

Flail chest can occur in cases of thoracic trauma accompanied by bilateral rib fractures.?* Cardiac
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pulmonary resuscitation deserves attention because it has been a deadly secondary cause of bilateral rib

fracturesin children.?®

The number of patients with Chest Trauma Score <5 is more than patients with Chest Trauma
Score> 5. The results of another study with higher CTS <5 results were also reported from the United
States which enrolled 724 patients with CTS <5 and 637 patients with CTS> 5.4 Patients with a Chest
Trauma Score of 7 or 8 reflected a higher risk of mortality, intensive care, and intubation. large. 2% Chest
Trauma Score> 5 predicts longer hospitalization and ventilator use. This scoring system may aid in
earlier diagnosis on which to base decisions such as epidural anesthesia, ventilation, and fracture
fixation surgery. However, CTS is considered less superior than RibScore (RS) in the approach to
diagnosis and management of rib fractures.?’” Another US study of 385 thoracic trauma patients showed
that the RibScore predicts respiratory system complications and represents a standardized assessment
of the degree of rib fracture severity that might be used. for communication and determining the

prognosis of thoracic trauma patients.?*

The significant relationship between the length of treatment and the CTS value is shown by the P
value of the chi square test of 0.005. The CTS value was directly proportional to the mean length of
patient care 4.35 days. Patients with CTS <5 had a median of 3.74 days and CTS> 5 had a mean of 6
days. Low CTS scores (<5) can be treated for the shortest of 2 days compared to high CTS (<5) with
the shortest treatment for 3 days. The most frequent length of stay and CTS values were also directly
proportional according to the CTS data <5 most often received treatment for 3 days and CTS> 5 most
oftenwere treated for 5 days. The results of a European study showed that patients with thoracic trauma
were hospitalized for 4.5 days.?® The UK study also showed that the length of treatment for thoracic
trauma patients was> 72 hours. The US study also reported that patients with lower CTS scores were

treated only stay for <5 days.2°

However, data on maximum length of stay and total length of stay were inversely proportional to
the CTS value according to data for CTS <5 for the longest stay of 10 days and CTS> 5 for the longest
stay of 8 days. A study in Turkey reported that thoracic trauma from stab wounds was treated for 10
days.?° The total duration of 101 hours of treatment for the lower CTS group was greater than the total
length of stay of 60 hours for the higher CTS group. This is related to the survival rate of thoracic trauma
patients with a lower CTS score compared to the survival rate of thoracic trauma patients with a higher
CTS score.®° Survival rate is directly proportional to the length of stay of patients in hospital.! Shorter
hospital stay was associated with higher mortality so patients were discharged earlier.3?
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Mortality was not significantly associated with the CTS value with the P value of the chi square
test of 0.107. Thoracic trauma patients with CTS > 5 died more than thoracic trauma patients with CTS
<5. There were also fewer patients who did not die in the CTS >5 group than in the CTS <5 group. The
total mortality of thoracic trauma patients in this study was 8.18%. The German study reported 7.9%
mortality from the total thoracic trauma studied. 3 However, the mortality in this study was smaller than
that in the UK study which reported a total mortality of 18.7%.3* The Turkish study reported 10.8%
mortality with details of the mortality of 8.6% stab wounds and 13.8% gunshot wounds associated with
abdominal injury, diaphragm, Injury Severity Score (ISS), chest Abbreviated Injury Severity (AIS)
scale, blood transfusion volume and systolic blood pressure.?°

The P value of 0.107 on the chi square mortality test with CTS in this study is in accordance with
a study in Nigeria which reported that age, sex and type of thoracic trauma were not shown to be
associated with mortality with P values of 0.468, 1,000 and 1,000.3° Thoracic trauma mortality was
associated with extra thoracic organ injury, Modified Early Warning Signs (MEWS) score> 9 at
emergency room presentation, clinical condition after 24 hours and severe thoracic trauma with bilateral
thoracic involvement.®> However, European studies have shown that mortality has a significant
association with the number of rib fracture, patient age and Injury Severity Score.?® Researchin England
reported that thoracic and abdominal traumain the case of a motorcycle accident in 1993-1999 needed
to be diagnosed and treated early to reduce mortality.3¢ Thoracic trauma patients with CTS > 5 had the

mortality rate was four times greater than the mortality rate right in thoracic trauma with CTS <5.4

The relationship between the choice of thoracotomy actionand the CTS value was not significant
with the P value of the chi square test 0.614. Thoracotomy was performed on 16.22% of thoracic trauma
patients in this study. 40.74% of thoracic trauma patients with CTS <5 were thoracotomies. 50% of
thoracic trauma patients with CTS> 5 were thoracotomy. The Swiss study also reported that
conservative therapy or surgery had no significant impact on the severity, length of stay in the ICU,
number of days of intubation, complications or mortality of thoracic trauma patients.®’” The Turkish
study also reported that thoracotomy was performed at 14.07% cases of thoracic trauma.?® However, a
study in the United States reported that only 2.6% of thoracotomy was required, while 18.32% of
patients required tube thoracostomy.®® A meta-analysis study of thoracic and cardiovascular surgeons
in China also reported that open thoracotomy options were lacking. effective compared to Video
Assisted Thoracotomy Surgery (VATS) in controlling patient hemodynamics and reducing
complications.® Cito thoracotomy is also rarely performed in Iceland considering the mechanism of

thoracic trauma, injury severity score (ISS), revised trauma score (RTS), and probability of survival (
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PS) for clinical stability in>50% of post-patients thoracotomy.*? Thoracic traumaas 75% of the leading
causes of death in trauma cases in the Emergency Department (IGD) is known that 15-20% will require
surgery of vital organs and blood vessels, while 80% of cases of thoracic trauma do not require surgical
management.*! UK study reported that the effectiveness of thoracotomy by surgeons depends on
resuscitation by the ER triage doctor prior to the referral of a thoracic trauma case. 42

The need for ICU and CTS scores in this study were significantly associated with the P value of
the chi square test of 0.001. Thoracic trauma cases at Dr. Mohammad Hoesin Palembang for the period
January 2020 - June 30 2020 required ICU as much as 16.22%, with details of 2.7% of patients with
CTS <5 and 13.51% of patients with CTS> 5. A study in the United States also showed that the ICU
was more needed by patients with greater CTS, namely 29.7% of thoracic trauma cases with CTS < 6
with a P value of correlation test <.0001.25, A study in Texas reported that 62.5% of thoracic trauma
patients with cito thoracotomy died in the ER, 8.3% died on the operating table and 19.4% died in the
ICU, while minimally invasive treatment was performed with Resuscitative Endovascular Balloon
Occlusion of the Aorta (REBOA) mortality data show 16.6% in the ER, 12.5% at the operating table
and 33.3% in the ICU.#* A German study showed that thoracic trauma patients were admitted to the
ICU for an average of 11.7 days.** In Canada also reported that 82% of flail chest patients were admitted
to the ICU for a median of 11.7 days.*® Age is directly proportional to the length of stay of traffic
accident victims in the ICU.#¢ The mortality of patients in the ICU is also determined by the type of
fluid selected at resuscitation. inthe ER.#” The type of surgery chosen also determines the length of stay

for thoracic trauma patients in the ICU.#8

5. Conclusion

Thoracic trauma happened mostly at less than 45 years old patients, the most degrees of lung
contusions were unilateral minor lung contusions, rib fractures that most often occurred were <3 rib
fractures, none bilateral rib fracture cases, and the total Chest Trauma Score of patients in this study
was less than 5. The CTS score had a significant relationship with length of stay and ICU need, but it
was not significantly related to mortality and surgery in thoracic trauma patients in this study.

416



STSIISRIWIJAYAYTOURNALIORS SURGERY,

6. References

1.

10.

11.

Abdel Bary M, Branscheid D, Mertzlufft F, Beshay M. Long term management of thoracic trauma
in a high frequency trauma center; what have we learned? J Egypt Soc Cardio-Thoracic Surg.
Springer Science and Business Media LLC; 2018 Mar;26(1):73-81.

Ramadiputra G, Ismiarto YD, Herman H. Survey Penyebab Kematian Berdasarkan Prosedur
Advance Trauma Life Support (ATLS) pada Pasien Multiple Trauma di Instalasi Gawat Darurat
(IGD) Bedah Rumah Sakit Hasan Sadikin Bandung Periode Januari — Juli 2014.
Syifa’MEDIKAJurnal Kedokt dan Kesehat. 2018;9(1):10.

Harde M, Aditya G, Dave S. Prediction of outcomes in chest trauma patients using chest trauma

scoring system: A prospective observational study. Indian J Anaesth. 2019;63(3):194-199.

Chen J, Jeremitsky E, Philp F, Fry W, Smith RS. A chest trauma scoring system to predict
outcomes. Surg (United States). Mosby Inc.; 2014 Oct 1;156(4):988-994. PMID: 25239357

Pitojo KG, Tangkilisan A, Monoarfa A. Pola trauma tumpul toraks non penetrans, penanganan,
dan hasil akhir di Instalasi Rawat Darurat Bedah RSUP Prof. Dr. R. D. Kandou Manado periode
Januari 2014 — Juni 2016. e-CliniC. 2016;4(2).

Handoyo CN. Profil Trauma Toraks di Ruang Rawat Inap Bedah RSUD Gambiran Periode Maret
2017 — Maret 2018. J IIm Kedokt Wijaya Kusuma. 2018;7(2):178.

Badan pusat statistik. Jumlah Penduduk Indonesia 2019 Mencapai 267 Juta Jiwa |.
Dkatadata.co.id. 2019;2062.

Afrita N, Muchtar H. Upaya POLANTAS dalam Mengurangi Pelanggaran Lalu Lintas Siswa
SMK Negeri 1 Ranah Ampek Hulu Tapan. J Civ Educ. 2019;2(5):345-356.

Shults RA, Haegerich TM, Bhat G, Zhang X. Teens and seat belt use: What makes them click? J
Safety Res. 2016;57:19-25. PMID: 27178075

Vécsei V, Arbes S, Aldrian S, Nau T. Chest injuries in polytrauma. Eur J Trauma.
2005;31(3):239-243.

Ganie FA, Lone H, Lone GN, Wani ML, Singh S, Dar AM, Wani N-U-D, Wani SN, Nazeer N-
U. Lung Contusion: A Clinico-Pathological Entity with Unpredictable Clinical Course. Bull
Emerg trauma [Internet]. 2013;1(1):7-16. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27162815%0Ahttp://Amww.pubmedcentral.nih.gov/articler

ender.fcgi?artid=PMC4771236 PMID: 27162815
417



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

STSIISRIWIJAYAYTOURNALIORS SURGERY,

Casanova Viudez J, Moran Ovide C, Pac Ferrer J, Marifian Gorospe J, Izquierdo Elena JM, Rojo
Marcos R, Rumbero Garcia JC, Martinez Jauregui A, Vara Cuadrado F. Thoracic traumatism in
a specialized unit. Its epidemiology and morbimortality. Arch Bronconeumol [Internet].
1994/05/01. 1994;30(5):248-250. Available from:
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y &NEWS=N&PAGE=fulltext&D=emed3&A
N=8025800 PMID: 8025800

Suresh M V., Ramakrishnan SK, Thomas B, Machado-Aranda D, Bi Y, Talarico N, Anderson E,
Yatrik SM, Raghavendran K. Activation of hypoxia-inducible factor-1a in type 2 alveolar
epithelial cell is a major driver of acute inflammation following lung contusion. Crit Care Med.
2014;42(10):e642—653. PMID: 25014067

Whelan DB, Byrick RJ, Mazer CD, Kay C, Richards RR, Zdero R, Schemitsch EH. Posttraumatic
lung injury after pulmonary contusion and fat embolism: Factors determining abnormal gas
exchange. J Trauma - Inj Infect Crit Care. 2010;69(3):512-518. PMID: 20838120

Obertacke U, Neudeck F, Majetschak M, Hellinger A, Kleinschmidt C, Schade FU, Hagasen K,
Jochum M, Strohmeier W, Thurnher M, Redl H, Schlag G. Local and systemic reactions after
lung contusion: An experimental study in the pig. Shock. 1998;10(1):7-12. PMID: 9688084

Ozkan S, Tetik GB, Tahtac1 R, Uzundere O, Cinli G. Kiint toraks travmasina bagli kosta fraktiirii
saptanan 513 olgunun incelenmesi. J Clin Anal Med. 2017;8(3):181-184.

Soesanto H, Tangkilisan A, Lahunduitan I. Thorax Trauma Severity Score sebagai Prediktor

Acute Respiratory Distress Syndrome pada Trauma Tumpul Toraks. J Biomedik. 2018;10(1).

Mithofer K, Giza E. Pseudarthrosis of the first rib in the overhead athlete. Br J Sports Med.
2004;38(2):221-222. PMID: 15039264

Park S. Clinical analysis for the correlation of intra-abdominal organ injury in the patients with
RIB fracture. Korean J Thorac Cardiovasc Surg. 2012;45(4):246-250.

Hwang EG, Lee Y. When will pulmonary function recover after rib fracture? J Exerc Rehabil.
2020;16(1):108-111.

Chapman BC, Herbert B, Rodil M, SalottoJ, Stovall RT, Biffl W, Johnson J, Burlew CC, Barnett
C, Fox C, Moore EE, Jurkovich GJ, Pieracci FM. RibScore: A novel radiographic score based on
fracture pattern that predicts pneumonia, respiratory failure, and tracheostomy. J Trauma Acute
Care Surg. Lippincott Williams and Wilkins; 2016;80(1):95-101. PMID: 26683395

418



22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

STSIISRIWIJAYAYTOURNALIORS SURGERY,

Lu MS, Huang YK, Liu YH, Liu HP, Kao CL. Delayed pneumothorax complicating minor rib
fracture after chest trauma. Am J Emerg Med. 2008;26(5):551-554. PMID: 18534283

Chien CY, Chen YH, Han ST, Blaney GN, Huang TS, Chen KF. The number of displaced rib
fractures is more predictive for complications in chest trauma patients. Scand J Trauma Resusc
Emerg Med. 2017;25(1):19. PMID: 28241883

MilosSevi¢ B, Milisavljevi¢ S, Donc€i¢ N, Arsenijevi¢ M, Mrvi¢ S, Stojkovi¢ D, Mari¢ N, Spasi¢
M. Zbrinjavanje politraumatizovanog bolesnika sa torakalnim kapkom. Vojnosanit Pregl.
2017;74(8):786-790.

Dolinak D. Rib fractures in infants due to cardiopulmonary resuscitation efforts. Am J Forensic
Med Pathol. 2007;28(2):107-110. PMID: 17525558

Pressley CM, Fry WR, Philp AS, Berry SD, Smith RS. Predicting outcome of patients with chest
wall injury. Am J Surg. 2012 Dec;204(6):910-914. PMID: 23036605

Fokin A, Wycech J, Crawford M, Puente 1. Quantification of rib fractures by different scoring
systems. J Surg Res. 2018;229:1-8. PMID: 29936974

Liman ST, Kuzucu A, Tastepe Al, Ulasan GN, Topcu S. Chest injury due to blunt trauma. Eur J
Cardio-thoracic Surg. 2003;23(3):374-378. PMID: 12614809

Onat S, Ulku R, Avci A, Ates G, Ozcelik C. Urgent thoracotomy for penetrating chest trauma:
Analysis of 158 patients of a single center. Injury. 2011;42(9):900-904. PMID: 22081815

Hunt PA, Greaves I, Owens WA. Emergency thoracotomy in thoracic trauma - A review. Injury.
2006. p. 1-19. PMID: 16410079

Todd SR, McNally MM, Holcomb JB, Kozar RA, Kao LS, Gonzalez EA, Cocanour CS,
Vercruysse GA, Lygas MH, Brasseaux BK, Moore FA. A multidisciplinary clinical pathway
decreases rib fracture-associated infectious morbidity and mortality in high-risk trauma patients.
Am J Surg. 2006;192(6):806-811. PMID: 17161098

Johnson MC, Miller CP, Stolarski AE, Ata A, Bartscherer A, Geary SP, Rosati C, DuBose J,
Tafen M, Stain SC. Perceptions in rib injuries: A multidisciplinary single center survey of
clinician differences in risk stratification and management of patients with rib fractures. Am J
Surg [Internet]. Elsevier Ltd; 2019 Jul 1;218(1):32-36. Available from:
https://doi.org/10.1016/j.amjsurg.2019.01.016 PMID: 30709551

Mommsen P, Zeckey C, Andruszkow H, Weidemann J, Fromke C, Puljic P, Van Griensven M,
419



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

STSIISRIWIJAYAYTOURNALIORS SURGERY,

Frink M, Krettek C, Hildebrand F. Comparison of different thoracic trauma scoring systems in
regards to prediction of post-traumatic complications and outcome in blunt chest trauma. J Surg
Res. 2012;176(1):239-247. PMID: 22099585

Veysi VT, Nikolaou VS, Paliobeis C, Efstathopoulos N, Giannoudis P V. Prevalence of chest
trauma, associated injuries and mortality: A level i trauma centre experience. International
Orthopaedics. 2009. p. 1425-1433. PMID: 19266199

Ekpe EE, Eyo C. Determinants of mortality in chest trauma patients. Niger J Surg Off Publ Niger
Surg Res Soc. 2014;20(1):30-304.

Ankarath S, Giannoudis P V., Barlow I, Bellamy MC, Matthews SJ, Smith RM. Injury patterns

associated with mortality following motorcycle crashes. Injury. 2002;33(6):473-477. PMID:
12098541

Chrysou K, Halat G, Hoksch B, Schmid RA, Kocher GJ. Lessons from a large trauma center:
Impact of blunt chest trauma in polytrauma patients-still a relevant problem? Scandinavian
Journal of Trauma, Resuscitation and Emergency Medicine. 2017. PMID: 28427480

Kulshrestha P, Munshi |, Wait R. Profile of chest trauma in a Level | trauma center. J Trauma -
Inj Infect Crit Care. 2004;57(3):576-581. PMID: 15454805

Wu N, Wu L, Qiu C, Yu Z, Xiang Y, Wang M, Jiang J, Li Y. A comparison of video-assisted
thoracoscopic surgery with open thoracotomy for the management of chest trauma: A systematic
review and meta-analysis. World Journal of Surgery. 2015. p. 940-952. PMID: 25446488

Johannesdottir BK, Mogensen B, Gudbjartsson T. Emergency thoracotomy as a rescue treatment
for trauma patientsin Iceland. Injury. 2013;44(9):1186-1190. PMID: 22633693

Felipe Undurraga M, Patricio RodriGuez D, David Lazo P. Trauma de térax. Rev Médica Clinica
Las Condes. 2011;22(5):617-622.

Davies GE, Lockey DJ. Thirteen survivors of prehospital thoracotomy for penetrating trauma: A
prehospital physician-performed resuscitation procedure that can yield good results. J Trauma.
2011;70(5):E75-E78. PMID: 21131854

Moore LJ, Brenner M, Kozar RA, Pasley J, Wade CE, Baraniuk MS, Scalea T, Holcomb JB.
Implementation of resuscitative endovascular balloon occlusion of the aorta as an alternative to
resuscitative thoracotomy for noncompressible truncal hemorrhage. J Trauma Acute Care Surg.

2015. p. 523-532. PMID: 26402524
420



44,

45.

46.

47.

48.

STSIISRIWIJAYAYTOURNALIORS SURGERY,

Huber S, Biberthaler P, Delhey P, Trentzsch H, Winter H, van Griensven M, Lefering R, Huber-
Wagner S. Predictors of poor outcomes after significant chest trauma in multiply injured patients:
A retrospective analysis from the German Trauma Registry (Trauma Register DGU®). Scand J
Trauma Resusc Emerg Med. 2014;22(1). PMID: 25204466

Dehghan N, De Mestral C, McKee MD, Schemitsch EH, Nathens A. Flail chest injuries: Areview
of outcomes and treatment practices from the national trauma data bank. J Trauma Acute Care
Surg. 2014;76(2):462—-468. PMID: 24458051

Yee WY, Cameron PA, Bailey MJ. Road traffic injuries in the elderly. Emerg Med J.
2006;23(1):42—-46.PMID: 16381081

Myburgh J, Bellomo R, Cass A, French J, Finfer S, Gattas D, Glass P, Lee J, Lipman J, Liu B,
McArthur C, McGuinness S, Rajbhandari D, Taylor C, Webb S. The crystalloid versus
hydroxyethyl starch trial: Protocol for a multi-centre randomised controlled trial of fluid
resuscitation with 6% hydroxyethyl starch (130/0.4) compared to 0.9% sodium chloride (saline)
in intensive care patients on mortality. Intensive Care Med. 2011;37(5):816-823. PMID:
21308360

Marasco SF, Davies AR, Cooper J, Varma D, Bennett V, Nevill R, Lee G, Bailey M, Fitzgerald
M. Prospective randomized controlled trial of operative rib fixation in traumatic flail chest. J Am
Coll Surg. 2013;216(5):924-932. PMID: 23415550

421



