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Sternal Fractures and Associated Injuries

ABSTRACT

Obijective: Although they constitute a small portion of thoracic trauma, sternal fractures
require attention as they may be indicators of major cardiac injuries. The aim of this
study is to review the diagnosis, treatment, and outcome of such patients administered
to our emergency department.

Methods: The archive files of the patients administered to the emergency department
due to thoracic trauma and diagnosed to have sternal fractures between January 2015
and December 2017 were reviewed for age, gender, type of trauma, type of injury,
associated injuries, and clinical outcome.

Results: There were 27 male, and 6 female patients. The mean age was 48.9 + 16.50
years (20-79). The most frequent cause was vehicle accident. The sternal fracture was
isolated in 13, and associated with other injuries in 20 patients. Eight of the isolated
fracture patients and all of the complicated group were hospitalized. Six of the patients
underwent tube thoracostomy, one bilateral. When the length of hospital stay is
compared between the two groups, sternal fracture with associated injury patients
stayed in the hospital for significantly longer periods.

Conclusions: Although isolated sternal fracture is benign in nature and may be treated
with basic measures, when associated with other injuries, it becomes more complicated
to treat, and the length of hospital stay increases significantly.
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Sternum Fraktiirii ve Eslik Eden Yaralanmalarin
Ozellikleri; U¢ Yillik Klinik Deneyim Sternum Fraktiirii

ve Eslik Eden Yaralanmalar

OZET

Amag: Sternum fraktiirleri, gogiis travmasi sonrasi acil serviste goriilen patolojilerin
kiiciik bir yiizdesini olusturmasina ragmen, kardiyak yaralanmalarin habercisi
olabilmeleri nedeni ile tan1 ve izlemleri dnem tagimaktadir. Amag bu hastalarin tani,
izlem ve tedavisindeki yaklagimlari tartismaktir

Gerec ve Yontem: Caligsma Ocak 2015 — Aralik 2017 tarihleri arasinda gdgiis travmasi
sebebi ile acil servise basvuru yapan ve sternum fraktiirii tanis1 alan 33 hastanin
demografik ve klinik 6zellikleri retrospektif olarak degerlendirildi.

Bulgular: Hastalarin 27’si erkek, 6’s1 kadindi. Yas ortalamas1 48.9 + 16.50 (20-79)
olarak tespit edildi. En sik goriilen etiyolojik neden trafik kazasi olarak bulundu.
Hastalarin 13’tinde izole sternum fraktiirii tespit edilirken 20’sinde komplike fraktiir
gbriildii. Eslik eden en sik travmatik patoloji kot fraktiirii olarak tespit edildi. 1zole
fraktiirlerin 8’i hastaneye yatirilirken komplike fraktiirlerin tamaminin tedavisi
hastaneye yatirilarak yapildi. Olgularin 6 sina tiip torakostomi uygulandi, bunlardan
birisi iki tarafliydi. Hastanede yatis siireleri agisindan degerlendirildiginde komplike
sternum fraktliri mevcut olan hastalarin izole fraktiirlere gore istatistiksel olarak
anlamli bir sekilde uzun oldugu tespit edildi.

Sonug: izole sternum fraktiirleri medikal yontemlerle giivenle yonetilerek hastanede
kalig siiresi kisa, iyi prognozlu travmalar olarak degerlendirebilir. Eslik eden yaralanma
tespit edilen hastalarda meydana gelen patolojiler nedeniyle hem hastanede kalis siiresi
hem de morbiditenin arttig1 kanisinday1z.

Anahtar Kelimeler: Sternum Fraktiirii, Eslik Eden Yaralanmalar
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INTRODUCTION

Twenty-five percent of all deaths following
trauma are due to thoracic trauma (1,2). Sternal
fractures occur in 3-8% of blunt thoracic trauma (3-5).
The major function of the sternum is to cover and to
protect the vital organs such as the heart, and the lungs.
Thus, a fracture of sternum is more serious when these
structures are injured (4, 5). One of the most important
factors indicating morbidity is the accompanying
organ traumas (1, 2, 6).

The aim of this study is to review the clinical
data of patients applied to the emergency room (ER)
in a tertiary hospital due to thoracic trauma and
diagnosed to have sternum fracture, either isolated or
associated with other injuries. We assessed the
possible effects of accompanying injuries on clinical
outcome, morbidity, mortality, and length of hospital
stay in these patients.

MATERIAL AND METHODS

Patient Selection: Following the institutional
review board permission (2018/47) the archive files of
patients applied to the ER at a tertiary hospital due to
trauma between the 1% of January, 2015 and the 31% of
December, 2017 were reviewed for cases of sternal
fracture. The age, gender, type of trauma, the extent of
trauma, accompanying injuries, treatment, morbidity,
mortality, and length of hospital stay were noted from
these files.

All patients had chest computed tomography
(CT) examinations following admission to the ER.
Routine examinations included electrocardiography
(ECG), creatine kinase (CK), creatine kinase
myocardial band (CK-MB), and troponine levels in the
serum. They were monitored for at least 12 hours. In
case of suspected cardiac trauma the patients
underwent echocardiography (ECHQO). The patients
were divided into two groups: 1) patients without any
signs or symptoms of associated injuries were
diagnosed as isolated sternal fracture, 2) patients with
associated injuries were diagnosed as complicated
sternal fracture. All patients were consulted with the
thoracic surgeons, orthopedists, neurosurgeons and
were either discharged with analgesics and outpatient
follow-up, or were hospitalized.

Statistical Analysis: For statistical analysis
SPSS version 20 (Statistical Package for the Social
Sciences, 20 Inc. Chicago, IL, USA) was used. For
numerical variables definitive statistics, i.e. mean =+
standard deviation (SD), and median (minimum-
maximum) were used. For categorical variables
number of cases and percentage is calculated. To
assess the possible relationships between the length of
hospital stay and other factors, a linear regression
model was used with a p value less than 0.05 taken as

significant.

RESULTS

There were 33 cases of sternal fracture within
the selected period. The mean age was 48.9 £ 16.5
years (range 20-79 years). Of the patients 27 were
male (81.8%), and 6 were female (18.2%). All patients
were conscious and had tenderness at palpation of their
sterna. Etiologically the most frequent cause was
vehicle accident (n=23, 69.7%).

Thirteen of the patients had isolated sternal
fracture (39.4%), and the remaining 20 patients had
associated injuries (60.6%) and were diagnosed as
complicated sternal fracture. The most frequent
associated injury in these patients was rib fracture
(n=15, 75%). In patients complicated with rib fractures
3 had traumatic pneumothorax, and 3 had traumatic
hemopneumothorax. These 6 patients were all treated
with tube thoracostomy, one with bilateral tubes
(Figure 1). Associated injuries included spinal trauma
in 6 (30%), extremity fractures in 2 (10%), multiple
trauma in 2 (10%), and mandible fracture in 1 (5%)
patients (Table 1).

Table 1. Basic characteristics of the study
population

Number/Mean  %/SD*

value

Age 48.93 16.50
Gender

Female 6 18.2

Male 27 81.8
Trauma cause
Vehicle accident 23 69.7
Fall 10 30.3
Site of  sternal
fracture 26 78.8
Corpus 7 21.2
Manubrium
Fracture type

Displaced 5 15.2
Non-displaced 28 84.8
Clinical outcome
Discharg eafter ED** 4 121
follow up
Hospitalized 19 87.9
Associated injury

Rib fracture 15 45.5
Spinal trauma 6 18.1
Pneumothorax 3 9
Hemopneumothorax 3 9
Multiple trauma 2 6
Extremity fracture 2 6
Mandible fracture 1 3

*SD: standard deviation; **ED: emergency department.
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Figure 1. A. Chest x-ray of a patient with hemothorax on the right, and hemopneumothorax on the left side, treated
with bilateral tube thoracostomy, B. Chest x-ray of the same patient at time of discharge.

Isolated sternal fracture did not cause ECG
changes whereas complicated sternal fracture patients
had minimal elevation in serum cardiac enzyme levels
and minimal pericardial effusion revealed by ECHO in
5 (25%). The most frequent site of sternal fracture was
the corpus (n=26, 78.8%). In 5 of the patients (15.2%)
the edges of the fracture were displaced (Figure 2).
These patients were the same patients with cardiac
findings mentioned above. In 4 patients the fracture
was placed in the manubrium, and the other one was
in the corpus, all associated with rib fractures.

None of the patients underwent surgical sternal
fixation. The treatment consisted of analgesics,
antibiotics for prophylaxis, mucokinetics, and bed rest.

A pillow was placed under the back of the patients to
provide an extension in the sternum to help re-
positioning of the fractured sternum. The patients were
advised to continue the same postural treatment at
home after discharge.

The mean length of hospital stay was 2.00+2.00
days in the isolated sternal fracture patients, whereas it
was 11.55£9.95 days in the complicated group. Of this
group of patients, thoracic trauma patients had a
significantly shorter length of stay when compared to
patients with spinal and extremity fractures. Patients
with sternal fracture due to fall from various heights
stayed significantly longer in the hospital in
comparison to vehicle accidents, as well (Table 2).

Figure 2. A. Chest computed tomography presenting a displaced sternal fracture (white arrow) in the sagittal plane,
B. Chest computed tomography of the same patient presenting multiple rib fractures (black arrows) on both sides in

the coronal plane.
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Table 2. Statistical analysis of the factors affecting length

of hospital stay.

Factor Number p value
Age

60 > 24 0.165
60 < 9

Fracture type

Isolated 13 0.000*
Complicated 20
Trauma type
Vehicle accident 23 0.087
Fall 10

*Statistically significant

No morbidity or mortality was seen in isolated
sternal fracture patients. These patients were
discharged without any surgical treatment. Six patients
in the complicated group, however, were treated with
tube thoracostomy as a result of traumatic
pneumothorax and hemopneumothorax. Two patients
with extremity fractures were surgically fixated, one
patient with spleen rupture underwent splenectomy,
and one patient with open extremity fractures was
surgically repaired. There was no mortality in the
complicated sternal fracture group either. The patients
with cardiac consequences were monitored for 2 days
and clinical regression was revealed at the 12", the
24" and the 48" hour controls.

DISCUSSION

Thoracic trauma due to various causes is
responsible for a quarter of deaths due to trauma, and
is the most frequent cause of sternal fractures (7-9).
Sternal fractures usually occur as a result of blunt
thoracic trauma due to vehicle accidents in 3-8% of all
cases. In our series, the majority of sternal fractures
were due to vehicle accidents, as well (n=23, 69.7%).

The prominent symptom in the conscious
patient is pain and tenderness over the sternum. During
physical examination ecchymosis, hematoma, and
contusion may be inspected. Palpation may induce
pain, and irregularity and step sign may be present
(10). Postero-anterior, lateral and oblique chest x-rays
are reported to be crucial (11-13). After the multi
detector CT unit was established, however, we prefer
CT scan of the brain, thorax, and abdomen of all
trauma patients. We believe this saves precious time in
diagnosis and treatment of life-threatening injuries. X-
rays are reserved for extremities and follow up
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