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ABSTRACT
Aim: There is limited information regarding patients with blunt 
minor thoracic traumas (MTT) in terms of diagnosis, treatment, 
emergency department (ED) management and follow-up after dis-
charge. The aim of this research, was to investigate demographics, 
physical examination findings and their predictive value for con-
comitant thoracic injuries, and outcomes of patients.

Material and Method: The mechanism of injury, physical exami-
nation findings, radiographic findings, pain levels, discharge and 
hospitalization diagnoses were recorded prospectively.

Results: A total of 186 patients with a mean age of 48±17 (18–
91) years were included in the study. 131 of the (70.4%) patients 
were males. 171 of the patients (91.9%) were discharged, while 15 
(8.1%) patients were hospitalized. The most common diagnosis 
and physical finding were soft tissue trauma, and tenderness at 
injury site (78.8%, 15.1%, 69.6%), respectively. The specificity of 
physical findings in predicting concomitant thoracic injuries were 
found to be 100%, although their sensitivities were too low. The 
initial and 7th day pain levels of the patients with recurrent admis-
sions were significantly higher (p=0.019, p=0.025).

Conclusion: Most patients are discharged from ED without signifi-
cant morbidity and mortality. Patients exhibiting the positive physi-
cal findings require detailed investigation for concomitant thoracic 
injuries. As severe and long-lasting pains are determinants of hos-
pital re-admissions, it would be appropriate to provide adequate 
analgesia and detailed information about the pain.
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ÖZET
Amaç: Künt minör toraks travmalı (MTT) hastalarda tanı, tedavi, 
acil servis (AS) yönetimi ve taburculuk sonrası takip bakımından 
bilgiler kısıtlıdır. Hastaların demografik verilerini, fizik muayene 
bulgularını ve bu bulguların eşlik eden torasik yaralanmaları ön 
görmedeki değerliklerini, hastaların sonlanımlarını araştırması 
amaçlandı.

Introduction
Trauma is a major cause of mortality and morbidity in 
all age groups. The most frequent causes of trauma are 
motor vehicle accidents, falls, firearm accidents, sharp 
and penetrating injuries, and burns. Thoracic traumas 
are the third most common trauma following head-
neck and extremity traumas1. And they are responsi-
ble for 25% of deaths occurring after blunt trauma2,3. 
However, they do not always lead to fatal injuries. 
Minor thoracic trauma (MTT) and suspected rib frac-
tures are also frequent reasons for emergency depart-
ment (ED) admissions4; many of these patients are 
treated as outpatients5. Nonetheless, although rib frac-
tures or chest wall injuries are not life threatening, they 
may represent a significant cause of repeated hospital 
admissions and decreased living comfort4–6. Indeed, 

Materyal ve Metot: Yaralanma mekanizması, fizik muayene bulgu-
ları, görüntüleme bulguları, ağrı düzeyleri, taburculuk ve hastaneye 
yatış tanıları prospektif olarak çalışma formuna kaydedildi.

Bulgular: Çalışmaya, alınan 186 hastanın yaş ortalaması 48±17 
(18–91) 131’i (%70,4) erkekti. Hastaların 171’i (%91,9) acil servisten 
taburcu edilirken, 15’i (%8,1) hastaneye yatırıldı. En sık tanı, yumu-
şak doku travması (%78,8) ve en sık muayene bulgusu yaralanma 
yerinde duyarlılıktı (%69,6). Duyarlılıkları çok düşük olsa da fizik 
muayene bulguları eşlik eden torasik yaralanmaları saptamadaki 
özgüllükleri %100 bulundu. Tekrarlayan başvurusu olan hastaların 
başlangıç ve 7. gündeki ağrı düzeyleri istatistiki olarak daha yüksek 
saptandı (p=0,019, p=0,025).

Sonuç: MTT’lı çoğu hasta, önemli bir morbidite ve mortalite olma-
dan AS’den taburcu edilmektedir. Pozitif fizik muayene bulguları 
bulunan hastalar, eşlik eden torasik yaralanmalar açısından detaylı 
araştırılmalıdır. Ciddi ve uzun süren ağrı tekrar başvuruların belirle-
yicileri olduğundan yeterli analjezik tedavi sağlanarak ağrı konusun-
da hastalar detaylı bilgilendirmelidir.

Anahtar kelimeler: minör künt toraks travması; fizik muayene; ağrı ve 
analjezi
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10% of patients with MTT may develop delayed com-
plications within 14 days after discharge from ED7.

However, studies regarding demographics, ED treat-
ment and management, and follow-up of patients 
with MTT after discharge are, at present, limited. 
Therefore, in our study, we aimed to investigate age, 
gender, physical examination findings, the correlation 
between pathological physical examination findings 
and concomitant thoracic injuries (CTIs), ED final 
diagnosis, hospitalization, discharge and re-admission 
rates, and the effects of prescribed analgesics on pain 
and re-admissions of patients with a pre-diagnosis of 
blunt MTT on first admission.

Material and Method

Patients who had pain (primarily located in the tho-
racic cage), abrasion, contusion, or bruising of the tho-
rax due to the blunt thoracic trauma with a Glasgow 
Coma Scale (GCS) of 15 and stable vital signs at the 
initial examination other than a suspicion of CTI were 
considered to have pre-diagnosis of blunt MTT. And 
blunt MTT patients who were over 18 years of age and 
had been admitted to the training and research hospi-
tal between July, 2013 and April, 2014 within 24 hours 
after injury were included in the study. Blunt MTT 
patients who had superficial soft tissue trauma such as 
abrasion, contusion, edema or bruising on the other 
parts of the body without requiring any suspicion of 
orthopedic or surgical intervention according to initial 
examination findings were, also, included in the study. 
However, patients who did not agree to participate in 
the study and as well as multitrauma patients accompa-
nied by thoracic trauma were excluded from the study. 
Age, gender, mechanism of injury, physical examina-
tion findings, and other accompanying injuries (AIs) of 
the patients were recorded prospectively on the study 
paper. Rib fractures, hemothorax, pneumothorax and 
lung contusions are determinants of hospitalization 
and can increase the morbidity and sometimes mortal-
ity of patients. Therefore, these diagnoses were defined 
as CTIs. And other organ system injuries accompany-
ing to the thoracic trauma defined as AIs. We provided 
no guidance for diagnostic tests, treatment choices, 
and management of the patient, leaving those decisions 
to the treating physicians’ discretion compatible with 
clinical practice conducted in our facility. In our clini-
cal practice, patients were evaluated first with physical 
examination and then with a chest X-ray (FDX 4343R; 
US X-RAY, Bolu, Turkey) for thoracic injuries. If there 

was an injury detected at the lower parts of the thoracic 
cage, an ultrasound (Esaote, Mylab Class-C, Italy) ex-
amination was performed. If there were pathological 
findings according to the physical examination or chest 
X-ray, the recommended imaging modality should be 
a chest computed tomography (CT), (Eclos WS-18A, 
Hitachi Tokyo, Japan). The prescribed analgesic op-
tion on discharge was left to the discretion of the phy-
sician who first examined the patient. Radiographic 
findings, severity of pain on the numeric pain scale, 
recommended analgesic type, and discharge and hos-
pitalization diagnoses were recorded on to the study 
paper. Patients enrolled in the study were contacted 
on the 7th and 30th days after discharge from ED via 
phone call, regarding the issues of repeated hospital re-
admissions, pain levels and satisfaction with the treat-
ment prescribed.

The study data were analyzed in SPSS 22.0 for 
Windows (IBM, Armonk, NY, USA). Frequent vari-
ables were presented as rates and the numeric variable 
as a mean±standard deviation. Physical examination 
findings predicting lung injury due to final diagnosis 
were measured by calculating sensitivity, specificity, 
and positive and negative predictive values. Two-group 
comparison of categorical variables was performed by 
chi-square test and two-group comparison of numeri-
cal variables with normal distribution was performed 
by student-t test. The normality analysis was performed 
by Kolmogorov-Smirnov test. All the hypotheses were 
constructed as two-tailed and an alpha critical value of 
0.05 was accepted as significant.

Results

462 patients with blunt chest trauma were accepted to 
the ED within study time. 248 multitrauma patients, 
14 patients with unstable vital signs, and 4 patients with 
a GCS of less than 15 were not met inclusion criteria 
and excluded from the study. 10 patients who were pre-
sented to the ED after 24 hours following injury were 
excluded, also. 186 patients who met inclusion crite-
ria were included in the study analysis. Of these 186 
patients, 131 (70.4%) were male and 55 (29.6%) were 
female; the mean age was 48±17 years (min: 18, max: 
91) (Table 1). 171 patients (91.9%) were discharged 
from ED and 15 (8.1%) patients were hospitalized. Of 
those 15 patients, 5 patients had tube thoracotomy due 
to pneumothorax in 4 patients and hemopneumotho-
rax in another patient. Of those patients with AIs, one 
patient underwent abdominal surgery, and another 
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patient underwent extremity surgery (Table 1). In this 
way, 7 (3.8%) of all the study patients needed to have 
invasive surgical interventions. The average hospital 
stay of the hospitalized patients was found to be 3.8±2 
days and none of these patients resulted in significant 
morbidity or any mortality.

Regarding the mechanism of injury, 90 patients 
(48.2%) were admitted due to a fall from their own 
height. Other causes of injury are shown in Table 1.

Regarding the site of injury, the most common sites 
were anterolateral thorax and at the level of 7th-8th 
ribs, while the most common physical examination 
finding was tenderness on palpation at the injury 
site (n = 129, 69.4%). Of all the examination find-
ings, tenderness at injury site had the lowest specific-
ity (32.41%; 95% CI: 24.68 to 40.88) and highest 
sensitivity (75.61%; 95% CI: 59.69 to 97.62) in pre-
dicting CTIs. The specificity and positive predictive 
value of ecchymosis/abrasion for CTIs were found 
to be significantly higher when compared to tender-
ness on palpation (88.89% to 32.31% and 51.52% 
to 24.03%). The specificity and positive predictive 
values of crepitus over rib, decreased respiratory 
sounds, subcutaneous emphysema and pathological 
respiratory sounds were found to be 100%, but their 
sensitivities were found to be too low. Other physical 
examination findings are shown in Table 1. The rela-
tionship between physical examination findings and 
CTIs is shown in Table 2.

During the evaluation process, all patients underwent 
a chest X-ray for the detection of possible thoracic in-
juries; in addition, 60 (32.3%) patients had chest CT 
and 28 (15.1%) patients had ultrasound examinations. 
24 of the ultrasound examinations were performed on 
the patients with injuries at the level of 5th rib or be-
low; intra-abdominal free fluid was detected in one pa-
tient and hemothorax in another patient. Ultrasound 
results of the other 26 patients were assessed as nor-
mal. The chest CT results of 35 (58.3%) patients were 
found to be normal, and the most common pathologi-
cal CT finding was rib fractures (n=14, 23.3%) (Table 
1). The most common diagnosis was soft tissue trauma 
(n=145, 78.8%) and the most frequent thoracic injury 
was rib fractures detected by both chest X-ray and CT 
(n=28, 15.1%). Other injuries are shown in Table 1. 
CTIs were detected in a total of 41 (22%) patients. AIs 
were detected in 37 (19.9%) patients. And, the most 
common AIs were extremity injuries (n: 21, 56.8%) 
and minor head trauma (n = 10, 27%) (Table 1).

Breathing exercises and analgesic tablets were found 
to have been recommended to all patients discharged 
from ED. As an analgesic drug, physicians prescribed 
non-steroidal anti-inflammatory drugs (NSAIDs) and 
a codeine combination in 87 (46.8%) patients, NSAIDs 
in 63 (33.9) patients, and paracetamol in 47 (25.5%) 
patients. When patients were questioned about their 
satisfaction with the analgesic treatment prescribed, no 
significant difference was found (Table 3).

Table 1. Demographics and study results of the patients

Variables n (number) % 

Causes of the trauma
Fall from the patient’s own height
Fall from greater than the patient’s own height
Direct blunt injury
Bike accident
Motorcycle accident
MVA
Pedestrian and MVA
Other
Total

90
18
43
6
4
6
4
15
186

48.2
10
23
3.2
2.2
3.2
2.2
8

100

Physical examination findings
Abrasion/Ecchymosis
Subcutaneous emphysema
Tenderness on palpation
Crepitus over ribs
Decreased respiratory sounds
Pathological respiratory sounds

33
3

129
11
5
10

17.7
1.6

69.4
6

2.7
5.4

Chest CT Results
Rib fractures
Contusion
Pneumothorax
Contusion, hemothorax, pneumothorax
Rib fractures, contusion
Hemo-pneumothorax
Rib fractures, contusion, hemothorax
Rib fractures, contusion, pneumothorax
Rib fractures, hemothorax
Rib fractures, liver injury
Normal
Total
Detected Thoracic Injuries
Rib fractures*
Pneumothorax**
Hemothorax***
Contusion
Soft tissue injuries

9
5
3
1
1
2
1
1
1
1
35
60
28
10
6
11
145

15
8.2
5

1.7
1.7
3.3
1.7
1.7
1.7
1.7

58.3
100
15.1
5.4
3.2
5.9

78.8

Accompanying Injuries
Extremity
Head
Abdomen
Other region
Total

21
10
1
5
37

56.8
27
2.7

13.5
100

* Other pathologies are also found in 12 patients with rib fractures
** Pneumothorax is accompanied by hemothorax in 3 patients and contusion in 2 patients.
*** Hemothorax is accompanied by contusion in 3 patients.
Some patients had more than one physical examination finding and concomitant thoracic injury 
at the same time. Therefore, total number of patients and percentages may not reach to the 
total study patients of 186 and 100%, respectively. MVA: Motor vehicle accidents. CT: Computed 
tomography. 
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morbidity and mortality3,4,13,14. However, none of the 
patients in the study with rib fractures resulted in sig-
nificant morbidity or any mortality.

Although we assessed blunt MTT patients in our study, 
CTIs accompanying to rib fractures were found in 41 
(22%) of the patients, compatible with the literature 11. 
In a prospective study by Plourde et al.15 which includ-
ed 450 patients, single rib fractures between 3–9 ribs 
were found to be a significant risk factor for delayed 
hemothorax and pneumothorax. However, no pul-
monary complication was observed in the outpatients 

The average pain level in all patients was 5.68±1.8, 
measured by the numerical pain scale. When ques-
tioned by phone call after discharge, the average level 
of pain was 1±1.2 on day 7, and the pain lasted an aver-
age of 9.8±7.7 days. When re-admission rates were ex-
amined, 50 (26.8%) patients were found to have been 
re-admitted to the hospital, although no additional pa-
thology was detected in any of these patients. In terms 
of the preferred analgesic drugs in patients who were 
re-admitted, there was no significant difference (Table 
4). However, the initial and 7th day average pain levels 
of those patients with recurrent hospital admissions 
were found to be statistically and significantly higher 
than other patients (p=0.019, p=0.025) (Table 5).

Discussion
As in all other system injuries, the most common 
cause of chest trauma is motor vehicle accidents8,4,9. 
However, in our study, falls from the patients’ own 
height was found to be the most common cause of 
blunt MTT (n: 151, 81.2%).

AI rate is known to be 35–40% in patients with major 
thoracic trauma10,11. However, in our study, AI rate has 
been identified as 19.9% and the most common AI was 
found to be extremity injuries, which is consistent with 
the literature11. Unlike major thoracic trauma patients, 
AIs in our study patients were found to be simple inju-
ries, not causing any serious increase in morbidity and 
mortality. These patients were mostly treated as out-
patients, and only 7 patients needed to have invasive 
surgical interventions.

Rib fractures are the most common injury in thoracic 
trauma (7–40%)12. They are often neglected in the 
presence of AIs. But, if appropriate treatment and fol-
low-up are not provided, they can result in significant 

Table 2. The values of physical examination findings in predicting the concomitant thoracic injuries*

Physical examination findings

 Concomitant thoracic injuries

Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Ecchymosis/abrasion 39.02 88.89 51.52 83.66

Tenderness on palpation 75.61 32.41 24.03 82.46

Crepitus over the ribs 26.83 100 100 82.86

Subcutaneous emphysema 7.32 100 100 79.23

Decreased respiratory sounds 12.2 100 100 80.11

Pathological respiratory sounds 24.39 100 100 82.4

*Rib fracture, pneumothorax, haemothorax contusion defined as concomitant thoracic injuries. PPV: Positive predictive value, NPV: Negative predictive value. 

Table 5. Initial and 7th day pain levels of re-admitted and all patients

Pain level All patients Re-admitted patients P value

Initial pain level 5.68±1.8 6.4±2 0.019

Pain level on day 7 1±1.2 1.34±1.22 0.025

Pain levels were measured by numeric pain scale. 

Table 4. Comparison of treatment drug groups in re-admitted patients

Treatment drug groups

 Re-admissions

P valueYes No 

Paracetamol 26 61 0.386

NSAIDs and codeine 13 34 0.889

NSAIDs 17 46 0.982

NSAIDs: Non-steroidal antiinflammatory drugs. 

Table 3. Satisfaction status of the patients by treatment drug groups

Treatment drug groups Not satisfied Satisfied P value

Paracetamol 5 34 0.677

NSAIDs and codeine 15 80 0.429

NSAIDs 7 55 0.244

NSAIDs: Non-steroidal antiinflammatory drugs. 
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whom the main complaints were ongoing pain and in-
adequate analgesia. However, there was no significant 
difference in terms of analgesic treatments prescribed 
between re-admitted and other patients. Therefore, 
each of the analgesic drug groups can be safely pre-
scribed to the outpatients separately or in combination 
with each other. Pain levels and ongoing pain appeared 
to be more influential on the re-admissions than the 
diagnosis of patients. And in some patients, adequate 
analgesic treatment could not be achieved with the 
current treatment recommendations18. While the pain 
level of patients who were re-admitted was statistical-
ly higher compared to the other patients, the clinical 
significance of this difference is controversial. As well 
as prescribing analgesic treatment, giving detailed in-
formation about the current painful condition to the 
patients with blunt MTT can increase the treatment 
adherence and reduce the re-admission rate.

Although delayed complications in patients with blunt 
MTT during the period of 7–14 days after discharge 
are reported in some studies, in our study, no delayed 
complication was observed in any of the patients with-
in 30 days of discharge7,18,20. As long as appropriate an-
algesic treatment and follow-up recommendations are 
provided, it seems to be appropriate to discharge these 
patients with either one rib fracture or chest wall soft 
tissue trauma without CTIs at the first admission.

Hospitalization rate and duration of hospital stay were 
lower when compared to patients with major thoracic 
trauma10. As our study patients were exposed to low-
energy trauma, only 7 (3.8%) of all the study patients 
needed to have invasive surgical interventions. In this 
way, lower morbidity rate was established without any 
mortality. However, in the initial evaluation of blunt 
MTT patients, a detailed query and examination 
should be performed in order to exclude possible life-
threatening conditions and diagnostic imaging should 
be performed in all the patients with abnormal physi-
cal examination findings and severe pain.

Regarding blunt MTT, most patients were young 
males, diagnosed with chest wall soft tissue trauma due 
to a fall from their own height. Although most patients 
were discharged from ED without significant morbid-
ity or any mortality, patients with pathological physical 
examination findings should be evaluated carefully for 
CTIs. As, severe and long-lasting pains are determinants 
of hospital re-admissions, blunt MTT patients without 
CTIs can be safely treated as outpatients with adequate 
analgesia and detailed information about the pain.

without CTIs at the first admission. The reason for this 
might be the high rate of chest CT imaging (32.2%) in 
our practice and high compliance of patients with the 
treatment recommendations. Although rib fractures 
are suspected due to the mechanism of injury, physi-
cal examination findings, or sometimes severe thoracic 
pain, the fractures, always, can not be detected eas-
ily with conventional radiographs16–18. A simple chest 
X-ray may not be adequate in the diagnosis of rib frac-
tures18. In a study evaluating the multislice chest CT 
findings of patients with blunt thoracic trauma, Palas 
et al. found that chest CT can be applied quickly, pro-
vides very detailed information and often changes the 
decision of physician made by conventional methods19.

In our study, rib fractures were detected by chest CT in 
14 (50%) of 28 patients. When the frequency of CTIs 
is taken into consideration, the use of additional imag-
ing techniques such as additional radiographs, ultra-
sound or chest CT may also be required in the patients 
with rib fractures.

The presence of pathological physical examination find-
ings was found to have high positive predictive value for 
the prediction of CTIs. Therefore, patients with blunt 
MTT and pathological physical examination findings 
should be carefully evaluated for possible CTIs19.

Chest wall trauma can cause severe pain. Although 
there was a selected group of outpatients with minor 
injuries in our study, it was shown that the average pain 
level of these patients was high and the pain persisted 
for long time (an average of 10 days).

There are studies stating that patients with MTT and 
rib fractures do not receive appropriate and adequate 
treatment. These studies particularly have focused on 
the patients without analgesic prescription for painful 
conditions6. However, analgesics were prescribed to all 
patients in our study at discharge. Currently, the most 
commonly prescribed analgesics are NSAIDs, opioids 
and paracetamol, like in our study18. The drug choice 
of physicians varies according to the patients’ pain level 
and detected pathology. The number of rib fractures 
and the extent of the injury site affect the medication 
choice at the ED and during discharge18. Consequently, 
this situation may be the cause of prescribing inad-
equate analgesia for the patients only having soft tissue 
injuries without any CTIs.

Although higher treatment satisfaction was noted 
in the study, 26.6% of patients discharged from ED 
were re-admitted to the hospital within three days in 
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Limitations
A significant limitation of the study was that we provid-
ed no guidance for diagnostic tests, treatment choices, 
and management of the patient, leaving those decisions 
to the treating physicians’ discretion. Despite high sen-
sitivity and positive predictive value of pathological 
physical examination findings, the number of patients 
with pathological physical examination findings were, 
also, small. These results must be confirmed by further 
studies including larger number of blunt MTT patients 
with pathological physical examination findings.
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