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ABSTRACT

BACKGROUND: Scapula fractures (SFs) occur as a result of high-energy trauma and are significant in terms of life-threatening inju-
ries. There are few studies showing the relationship between SFs and mortality and morbidity in patients with blunt thoracic trauma
(BTT). Our study aims to investigate the relationship between SF and mortality and morbidity in BTT.

METHODS: Adult patients admitted to the emergency department of Kahramanmaras Sutcu Imam University, School of Medicine
with BTT between January 2019 and April 2021 were retrospectively scanned from hospital records. Patients’ age, gender, trauma
mechanism, additional organ injuries, need for intensive care, length of hospital stay, morbidity, and mortality rates were recorded.
Statistical results were expressed as frequency, percentage, and meantstandard deviation (min—max). In comparisons between groups,
p<0.05 was accepted as the significance level.

RESULTS: Two hundred and thirty-eight cases were included in our study. The scapular fracture was present in 86 cases (36.1%).
About 43% of the cases with SFs were falling from a height. Intrathoracic injuries accompanying SF were determined as rib fracture,
lung contusion, pneumothorax, hemothorax, and sternum fracture, respectively (91.9%, 80.2%, 41.9%, 37.2%, and 15.1%). Extrathorac-
ic injuries associated with SF were vertebral fractures, intracranial injuries, clavicle fractures, extremity fractures, and intra-abdominal
injuries (18.6%, 16.3%, 12.8%, 10.5%, and 5.8%), respectively. When the groups with and without SF were compared, a statistically sig-
nificant relationship was found between SF and the number of rib fractures, lung contusion, pneumothorax, and hemothorax (p<0.001,
p=0.001, p=0.001, p=0.001). In extrathoracic injuries, there was a significant relationship between SFs and vertebral fractures, intra-
cranial injuries, and clavicle fractures (p=0.004, p<0.001, p=0.005). There was no difference observed between the groups regarding
sternum fractures, extremity fractures, and intra-abdominal organ injuries (p=0.288, p=0.682, p=0.261). In cases with accompanying SF,
there was a significant difference in terms of length of hospital stay, need for intensive care, and mortality (p<0.001, p=0.001, p=0.002).

CONCLUSION: The most common intrathoracic injuries accompanying SFs were rib fractures and lung contusion, and the most
common extrathoracic injuries were vertebral fractures and intracranial injuries. Moreover, it was found that SF was highly correlated
with length of hospital stay, need for intensive care, and mortality. The most common cause of mortality was found to be intracranial
hemorrhage. Imaging of other systems is important in cases with SFs. Particular attention should be paid to head-and-neck injuries.
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INTRODUCTION

that provide movement. Therefore, SF typically results from a
Scapula fractures (SFs) account for 3-5% of all fractures. An-  high-energy blunt trauma mechanism.['"*! Motor vehicle acci-
atomically, the scapula is strongly protected by the muscles dents are the cause of 50% of SFs.*S]
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Scapular fractures are 80-95% associated with additional
chest trauma such as pneumothorax and pulmonary contu-
sion. At the same time, intra-abdominal organ injuries, brain
injuries, and pelvic fractures may accompany SF! Mortality
rates reaching approximately 15% have been reported in trau-
mas accompanied bySFs.[*”] Therefore, the patient with SF
should be evaluated as a multi-trauma patient.®!

Plain radiographic diagnosis of SFs is very difficult. Anteropos-
terior chest and shoulder roentgenograms should be taken in
cases with suspected SF. However, the skin folds covering the
scapula or the pleural line of the pneumothorax can be seen
on the X-ray, which may cause an error in interpretation.”!
Computed tomography is the gold standard imaging method
in the diagnosis of SE™

There are many studies in the literature examining SFs. Most
of the studies in the literature include anatomical localization,
fracture typing, associated injuries, operative and non-oper-
ative treatment methods, and surgical complications of SE
(denis ramponi, peter, and pramod). However, the number of
studies revealing the relationship between SFs accompanying
blunt thoracic trauma (BTT), its morbidity, and mortality is
limited.

This study aims to investigate the demographic characteris-
tics, trauma mechanisms, additional organ injuries, need for
intensive care, length of hospital stay, the relationship be-
tween the presence of SF and morbidity, and mortality in pa-
tients with both BTT and SF applied to our hospital.

MATERIALS AND METHODS

Patient Selection

Our study was carried out in accordance with the Declara-
tion of Helsinki, and approved by the institutional ethics com-
mittee (ethics committee decision no: 10/08/2021/05). The
files of cases over the age of 18 who applied to Kahraman-
marasSutcu Imam University, School of Medicine between

January 2019 and April 2021 were retrospectively analyzed.
Only cases with BTT were included in the study. Patients’
age, gender, trauma mechanism (traffic accident, falling from
a height, animal smashing, falling under dent, beating, agricul-
tural accidents, etc.), additional organ injuries, and the need
for intensive care were determined. Length of hospital stay,
morbidity, and mortality rates of the patients were recorded.

Cases with penetrating thoracic trauma, cases under the age
of 18, cases without any injury related to BTT, cases with mi-
nor chest trauma due to BTT, and not requiring hospitaliza-
tion were excluded from the study. Patients with injuries due
to BTT were divided into two groups: Those with SF (Group
I) and those without SF (Group 2). Detailed information
about the cases was obtained from the electronic database
of the hospital.

Statistical Analysis

Statistical program for social sciences 20 was used for statis-
tical analysis. Numerical data were given as meantstandard
deviation (min—-max), frequency, and percentage. The Chi-
square test was used for categorical data in comparisons be-
tween groups. The normality of the data was evaluated by the
Shapiro-Wilk test. For comparisons between groups, The
t-test was used for normally distributed data, and the Mann—
Whitney U test was used for data not normally distributed.

RESULTS

A total of 238 cases, 163 male (68.5%) and 75 female (31.5%),
who were brought to our emergency department due to BTT,
were included in our study. The mean age of our cases was
55.27+18.65 (20—100) years. The scapular fracture was pres-
ent in 86 (36.13%) of 238 patients who were injured due to
BTT. The mean age was 57.7+17.3 (20—100) years in Group |
and 53.97£19.27 (20-91) years in Group 2, and there was no
statistically significant difference regarding age (p=0.153). The
mechanism of trauma was falling from a height in 37 (43%) of
86 cases in Group | and 73 (48%) of 152 cases in Group 2.

Table I. Trauma mechanisms of blunt thoracic trauma
Trauma mechanism Group | Group 2 Total

n % n % n %
Falling from height 37 43 73 48 110 46.2
In-vehicle traffical accident 31 36 56 36.8 87 36.5
Out of vehicle traffical accident 5 5.8 4 Il 4.6
Motorcycle accident 5 5.8 1.3 7 3
Animal bump | 1.3 4 7 3
Other” 7 8.1 9 5.9 16 6.7
Total 86 100 152 100 238 100

*Stay in a dent, work accident, tractor accident.
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Trauma mechanisms of Group | and Group 2 were given in
Table I.

There was at least one rib fracture in 202 patients (84.8%).
One or more rib fractures were detected in 79 (91.9%) of 86
cases in Group I. In Group 2, 123 (80.9%) of the cases had
at least one rib fracture. The mean number of rib fractures
in Group | was 4.8+2.78 (0—14), while the mean number of
rib fractures in Group 2 was 2.45+1.90 (0—10). There was
a statistically significant relationship between the number of
rib fractures and SF (p<0.001). Injuries to intrathoracic struc-
tures in Group | and Group 2 were given in Table 2, injuries
to extrathoracic structures were given in Table 3. The pelvic
fracture was observed in only five of the cases with SF. Statis-
tical analysis could not be performed because this group was
too small to form a sample.

The mean hospital stay was 7.51+6.18 (0-20) days in Group
| and 3.34+2.98 (0-30) days in Group 2. It was observed
that SF accompanying BT Ts had a statistically significant rela-
tionship with the increasing length of hospital stay (p<0.001).
Intensive care was required in 41 (47.7%) of 86 patients in
Group | and 23 (35.9%) of 152 patients in Group 2. Criteria
for intensive care unit observation were GCS < 14, need for
intubation, hemodynamic instability, underwent major tho-
racic surgery, and, cases operated jointly by multiple trauma
units. There was a statistically significant difference between
the presence of SF and the need for intensive care in BBT
(p<0.001).

Kozanli et al. Blunt thoracic trauma and scapula fractures

Mortality occurred in 8 cases (3.3%) due to extrathoracic
organ injuries. Seven (8.1%) of the cases in Group | and one
(0.7%) of the cases in Group 2 died. It was observed that
there was a statistically significant relationship between mor-
tality and SF (p=0.002). Five (2.1%) of the deaths were due to
intracranial reasons, | (0.4%) due to disseminated intravascu-
lar coagulation caused by pre-operative massive blood trans-
fusion, | (0.4%) due to sepsis, and | (0.4%) due to massive
pulmonary thromboembolism.

DISCUSSION

SFs are rare injuries.>'% According to the literature, half of SFs
occur as a result of motor vehicle accidents.*!'! In our study,
the most common trauma mechanism causing SF was falling
from a height, and the second most common form of trauma
was an in-vehicle traffic accident. Due to the rapid development
of the building sector and agricultural labor with high trees in
our region, we relate the fact that the trauma mechanism most
frequently found in SFs differs from the literature to accidents
that occur in the form of falling from trees and construction.

Blunt chest trauma is most common in males and between
the 2" and 5% decades.!'? In our study, although the majority
of the patients were male, it was seen that injuries occurred
most frequently in the 6™ decade, unlike the literature. The
male population in the 5" decade and above living in our re-
gion is engaged in agriculture, which is the traditional source
of livelihood. In our study, most of the injuries in this age
group were caused by falls from trees.

Table 2. Intrathoracic injuries in blunt thoracic trauma

Intrathoracic injuries Group | Group 2 Total p-value
n % n % n %

Rib fracture 79 91.9 123 80.9 202 84.8 <0.001

Pulmonary contusion 69 80.2 47 30.9 116 48.7 <0.001

Pneumothorax 36 41.9 41 27 77 323 <0.001

Hemothorax 32 372 20 13.2 52 21.8 <0.001

Sternum fracture 13 15.1 32 21.1 45 18.9 =0.261

Table 3. Extrathoracic injuries in blunt thoracic trauma

Extrathoracic injuries Group | Group 2 Total p-value
n % n % n %

Vertebral fracture 16 18.6 10 6.6 26 10.9 =0.004

Intracranial injury 14 16.3 5 33 19 8 <0.001

Clavicula fracture I 12.8 5 33 16 6.7 =0.005

Extremity fracture 9 10.5 10 6.6 19 79 =0.288

Intraabdominal injury 5 5.8 7 4.6 12 5 =0.682
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Rib fractures were the most common intrathoracic injury in
BTT in our study, which was similar to the literature. One or
more rib fractures were detected in 79 (91.9%) of 86 patients
with SF. The number of rib fractures was also statistically sig-
nificantly increased in patients with SF. The rate of our cases
with rib fractures was considerably higher than in the litera-
ture. In the previous studies, rib fractures were also found to
be associated with SE%'*!Y] To the best of our knowledge, no
similar study was found that revealed a statistically significant
correlation between the increased number of rib fractures
and SFE We think that these significantly higher rates of rib
fractures are due to the difference in both the trauma mech-
anism and the average age. We believe that the increase in the
number of rib fractures, particularly in advanced decades, may
also be related to age-related osteoporotic changes.

In many sources, additional injuries accompanying SF have been
studied collectively as pneumothorax, pulmonary contusion,
closed head trauma, and spleen/liver lacerations.l'*”'*! |n the
study of Zyskowski et al.,’! which included 21 cases, thoracic
and extrathoracic injuries accompanying SF were classified, and
the rate of lung contusion associated with SF was found to
be 19%, and pneumothorax cases were 14.28%. In the study
of Veysi et al.l'l it was reported that 28% of the cases had a
pneumothorax, and 15.2% had lung contusion. In our series
consisting of 238 cases, 69 (80.2%) of 86 cases with SF devel-
oped lung contusion, and 36 (41.8%) developed pneumotho-
rax. A statistically significant correlation was found between
pneumothorax and lung contusion and SE Our findings were
not compatible with the literature in this respect.”""] Our
study suggests that the significantly higher rate of lung con-
tusion and pneumothorax development in patients with SF
is due to our increased rib fractures. Moreover, the current
studies in this area have been conducted with fewer cases, and
the characteristics of the devices used in imaging are unknown.
Since the imaging devices used in our hospital have advanced
technical features and have the opportunity to take sections
from 3D, reconstruction, and multiple windows, we may have
detected injuries that were not noticed in the previous studies.
Hemothorax developed in 32 (37.2%) of 86 patients with BTT
in whom SF was detected. We found a statistically significant
relationship between SF and the development of hemothorax.
In the present literature, we did not find any grouping and sta-
tistical studies regarding hemothorax. The sternal fracture was
detected in 13 (15.1%) of our cases with SF, and no statistically
significant relationship was found between SF and sternal frac-
ture (p=0.261). In the study of Zyskowski et al.[¥! the rate of
sternum fracture in patients with SF was found to be 4.8%.
Our findings were consistent with the literature.

The most common extrathoracic organ injuries accompany-
ing cases with SFs were vertebral fractures at various levels. A
statistically significant relationship was found between SF and
vertebral fracture. In this respect, we obtained quite different
results from the literature.l”'¥l When categorizing the verte-
bral fractures, we found that cervical vertebra injuries are at a
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negligible level. Furthermore, the rate of intracranial injury in
cases with SF was statistically significantly higher than those
without SF. For this reason, we think that it would be useful
to perform imaging of the relevant region in terms of cranial
and cervical injuries in cases with SF.

The significant relationship between clavicle fractures and SF
in our study was consistent with the literature.l' It is not
surprising that clavicle fractures frequently accompany SF. The
force and site of action required for fracture of the scapula
are similar to those required for fracture of the clavicle. We
could not detect a significant relationship between SF and
extremity fractures and intra-abdominal organ injuries. There
are studies in the literature that show significantly varied re-
sults in this regard.l'6!6-18l

Interestingly, the only finding in our study that did not overlap
with the literature was the absence of brachial plexus and
vascular injury in any of our cases.”!*'®l Our region is a geo-
graphically scattered rural settlement. We think that as the
severity of the trauma increases, neurovascular injuries may
occur, and severely injured cases die before reaching our hos-
pital due to geographical difficulties.

A recent study examined whether SF was a marker for in-
creased mortality, length of hospital stay, and admission to
the intensive care unit. The study showed that SFs were not
associated with these outcomes, and it was reported that
there was no difference between the group with SF and the
group without SF in terms of total hospital stay (17.4 days,
20.8 days, respectively, p=0.69).l'! In our study, a significant
difference was found between the groups with and without
SF in terms of length of stay in the hospital. The length of
hospital stay was longer in the group with SF (7.51+6.18 days
in Group | and 3.34£2.98 days in Group 2, p<0.001). In terms
of the total length of stay, it was determined that our hos-
pital stay was shorter than the current studies. In addition,
it was determined that patients with SFs had higher rates of
hospitalization in the intensive care unit.l'¢'”] Since the crite-
ria for admission to the intensive care unit were not clearly
stated in the previous studies, a comparison cannot be made
in this respect. We think that the high rates of hospitaliza-
tion and need for the intensive care unit are associated with
the increased morbidity due to our high rates of broken ribs,
hemothorax, pneumothorax, and lung contusion, which in-
creased significantly with SF.

In other studies mortality rates of up to 15% have been re-
ported in traumas accompanied by SFs. Our mortality rates
were quite low compared to the literature (8.1%). Contrary
to the literature, it was observed that there was a statistically
significant relationship between mortality and SF in our study
(p=0.002).1471¢-181 The highest rate of deaths occurred due to
intracranial hemorrhage in the early period. One of the find-
ings of our study was that SF most frequently accompanies in-
tracranial hemorrhages as extrathoracic organ injury. We did
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not have any mortality directly related to the thoracic injury.
There are very few up-to-date studies with large case series
in the literature on SFs. Because of these factors, comparing
our findings to the literature is difficult. There is no clear con-
sensus in current studies regarding the relationship between
SFs and mortality and morbidity of traumas.

Mortality rates directly related to SF are low and accompa-
nying organ injuries are the main causes of trauma-related
deaths. Although our hospital stay was short, we think that
our lower mortality rate is associated with more intensive
care unit admission rate. With the wide spread use of tomog-
raphy, the diagnosis of SF has become easier. Cases with addi-
tional organ injuries may appear stable in the | h of trauma
due to the activation of the compensatory mechanisms. Min-
imal additional organ injuries and hemorrhages may be over-
looked in the first imaging or clinically insignificant injuries on
initial imaging may progress to a level that requires surgery.
Changes in hemodynamic parameters and consciousness
levels of patients hospitalized in the intensive care unit are
followed more closely. Deterioration of hemodynamic stabil-
ity is noticed much earlier in intensive care units and allows
necessary vital interventions. In the light of the findings of our
study, we think that SF should be a marker for admission to
the intensive care unit.

Conclusion

SFs occur as a result of high-energy trauma mechanisms.
They mostly accompany the thoracic wall and intrathoracic
organ injuries. Other organ injuries that may accompany the
SF are the main cause of trauma-related mortality rather than
the direct fracture itself.

Our study revealed that SFs often accompanied rib fractures
and lung contusions as intrathoracic organ injuries. Moreover,
unlike other literature studies, SF was found to be highly as-
sociated with hemothorax, long hospital stay, increased need
for intensive care, mortality, and morbidity in our study. It has
been determined that the most common extrathoracic organ
injury was vertebral fractures at various levels. Intracranial
hemorrhages were the most common cause of mortality in
our study.

In every case with SF, examination and imaging of other sys-
tems should be performed meticulously. Particular attention
should be paid to head-and-neck injuries. If there is doubt in
the anamnesis and physical examination, the diagnosis should
be made with appropriate imaging methods, and the cases
with SF should be followed up in the intensive care unit as
much as possible.

Ethics Committee Approval: This study was approved
by the Kahramanmaras Siitgli imam University Non-interven-
tional Clinical Research Ethics Committee (Date: 10.08.2021,
Decision No: 05).
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ORIJINAL CALISMA - 0Z

Kiint toraks travmali olgularda skapula kirig varliginin mortalite ve morbidite ile iliskisi

Dr. Fatog Kozanl,' Dr. Ozlem Giiler?

'Kahramanmaras Siitgli imam Univeristesi Tip Fakiiltesi, Gégiis Cerrahisi Anabilim Dali, Kahramanmaras
2Kahramanmaras Siitgi imam Univeristesi Tip Fakiltesi, Acil Tip Anabilim Dali, Kahramanmaras

AMAC: Skapula kiriklari yiiksek enerjili travmalar sonucunda meydana gelir ve hayati tehdit eden yaralanmalara eslik etmesi bakimindan énemlidir.
Kiint toraks travmali hastalarda skapula kiriginin mortalite ve morbidite ile iliskisini ortaya koyan az sayida ¢alisma bulunmaktadir. Calismamizin amaci
kiint toraks travmasinda skapula kinginin mortalite ve morbidite ile iliskisini arastirmaktir.

GEREC VE YONTEM: Kahramanmaras Siitcti imam Univeristesi Hastanesi Acil Servis'ine Ocak 2019—Nisan 2021 tarihleri arasinda kiint toraks
travmasi ile basvuran eriskin hastalar hastane kayitlarindan geriye doniik olarak tarandi. Hastalarin yasi, cinsiyeti, travma mekanizmasi, ek organ
yaralanmalari, yogun bakim ihtiyaci, hastanede yatis siiresi, morbidite ve mortalite oranlari hastane kaydedildi. istatistiksel sonuglar frekans, yiizde,
ortalamazstandart sapma (min-maks) olarak ifade edildi. Gruplar arasi karsilastirmalarda p<0.05 anlamli kabul edildi.

BULGULAR: Calismamiza 238 olgu alindi. Seksen alti olguda (%36.1) skapula kirigi mevcuttu. Skapula king tespit edilen hastalarin %43’4 yiiksekten
diisme idi. Buna eslik eden toraks igi yaralanmalar sirasiyla kaburga kirigi, akciger kontiizyonu, pnémotoraks, hemotoraks ve sternum kirig olarak
tespit edildi (%91.9, %80.2, %41.9, %37.2, %15.1). Skapula kirigi ile birliktelik gbsteren toraks disi yaralanmalar ise sirasiyla vertebra kiriklari, intrak-
ranial yaralanmalar, klavikula kirigi, ekstremite kiriklari ve karin igi yaralanmalardi (%18.6, %16.3, %12.8, %10.5, %5.8). Skapula kirigina sahip olan
ve olmayan gruplar karsilastirildiginda, skapula kirgr ile kaburga kirigi sayisi, akciger kontiizyonu, pnémotoraks ve hemotoraks arasinda istatistiksel
olarak anlamli iliski saptandi (p<0.001, p<0.001, p<0.001, p<0.001). Toraks disi yaralanmalarda ise skapula kirigi ile vertebra kiriklari, intrakranial
yaralanmalar ve klavikula kingi arasinda anlamli iligki izlendi (p=0.004, p<0.001, p=0.005). Sternum kirig, ekstremite kirigi ve karin ici organ yara-
lanmalari agisindan gruplar arasinda fark izZlenmedi (p=0.288, p=0.682, p=0.261). Skapula kiriginin eslik ettigi olgularda hastane yatis siiresi, yogun
bakim gereksinimi ve mortalite agisindan anlamli fark mevcuttu (p<0.001, p<0.001, p=0.002).

TARTISMA: Skapula kiriklarina eslik eden en sik toraks igi yaralanmalar kaburga kiriklari ve akciger kontlizyonu, toraks disi yaralanmalar vertebra
kirg! ve intrakranial yaralanmalar olarak saptandi. Ayrica skapula kiriginin hastanede yatis siiresi, yogun bakim ihtiyaci ve mortalite ile yiiksek iliskisi
oldugu tespit edildi. En sik mortalite nedeni ise intrakranial kanama olarak tespit edildi. Skapula kirigi tespit edilen olgularda diger sistemlerin goriin-
tiilemesi dnemlidir. Ozellikle bas-boyun yaralanmalari agisindan dikkatli olunmalidir.

Anahtar sozclikler: Kiint géglis travmasi; prognostik faktor; skapula kirigr.
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