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MISSED THORACIC SPINAL FRACTURES IN MULTIPLE TRAUMA
PATIENTS

Yetkin SÖYÜNCÜ1, Murat YILMAZ1, Seçgin SÖYÜNCÜ2, Mustafa ÜRGÜDEN3, 
Feyyaz AKYILDIZ4

ÖZET:

ÇOKLU TRAVMALI HASTALARDA GÖZ-
DEN KAÇAN TORAKAL OMURGA KIRIKLA-
RI

Amaç: Yo¤un bak�m ünitelerinde toraks
travmalar�n�n eßlik etti¤i çoklu travmaya maruz
kalm�ß hastalarda torakal omurgan�n komputeri-
ze tomografi (CT) veya tekrarlayan direkt grafi-
ler ile de¤erlendirilmesinin önemini vurgulamak.

Yöntem: Acil servisten direkt olarak yo¤un
bak�m ünitesine yat�r�lm�ß ve ortalama yaß� 37 (
23- 54 y�l ) olan 6 olgu ortalama 3 gün ( 2-6 gün
) sonra konsülte edildi. Bu olgular�n acil servis
baßvuru formlar� ve ilk çekilen gö¤üs grafileri
de¤erlendirildi. Nörolojik de¤erlendirme Frankel
skalas�na ve k�r�klar�n s�n�fland�r�lmas� Magerl�e
göre yap�ld�.

Bulgular: Acil serviste ilk çekilmiß gö¤üs
grafilerinde torakal omurga k�r�klar� net olarak
görülememißken tekrarlayan gö¤üs grafilerinde
veya CT�lerde bu k�r�klar gösterilmißtir. Olgula-
r�n ortalama Injury Severity Skor�lar� (ISS) 32,16
± 4.30 idi. Omurga k�r�klar�na eßlik eden di¤er
travmalar ise akci¤er kontüzyonu ( 2 ), akci¤er
laserasyonu ( 1 ), hemotoraks ( 6 ), çok say�da
kot k�r�¤� ( 5 ), maksillofasial travma ( 1 ) ve
ekstremite travmalar� ( 3 ) idi. Ortalama entü-

basyon süresi 7,5 gün ( 2-18 gün ) ve ortalama
yo¤un bak�mda kalma süresi ise 13 gün ( 4-24
gün ) idi. Torakal omurga k�r�klar�n�n 2�si Tip A3
( T6 ve T7 ), 1�i tip B1 ( T4), 1�i tip B2 ( T9 ), 1�i
Tip C1 ( T9 ) ve 1�i de ateßli silah yaralanmas� (
T9 ) idi. �lk de¤erlendirilmeleri s�ras�nda 5 olgu-
nun nörolojik düzeyleri Frankel A ve 1 olgunun
ise Frankel E idi. 6 olgunun 5 tanesi ameliyat
edildi ve bu olgulardan 4�ü Frankel A ve 1�i
Frankel E idi. Ameliyat edilen 4 Frankel A olgu-
sundan 2�si Frankel E�ye ilerledi. Frankel A olan
bir olgu ise konservatif olarak tedavi edildi ve
nörolojik durumunda bir düzelme olmad�. 1 olgu
takip döneminde pulmoner emboli nedeniyle
kaybedildi.

Sonuç: Çoklu travmaya maruz kalm�ß olgu-
larda tam ve sa¤l�kl� bir nörolojik muayene yap�-
lamayabilir ve ilk çekilen gö¤üs grafilerinde ins-
tabil torakal omurga k�r�klar� belirgin olmayabilir.
Bu olgulara yo¤un bak�m ßartlar�nda yap�lacak
uygun olmayan müdahaleler, ciddi spinal kord
yaralanmalar�yla sonuçlanabilir. Tekrarlayan
grafiler veya CT ile bu k�r�klar�n erkenden
tan�nmas� önemlidir.

Anahtar kelimeler: torakal omurga, k�r�k,
nörolojik yaralanma, görüntüleme
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SUMMARY

Purpose: To assess the need for repeated
x-ray and computed tomography (CT) of the
thoracic spine for routine clearance of multi-
trauma cases in Intensive Care Unit (ICU).

Methods: Six cases were consulted by aut-
hor at mean 3 days (range 2- 6 days) after ad-
mission to the ICU. The median age was 37
years (range 23-54). The charts and first chest
radiographies of cases were reviewed. The ne-
urological assessment was done using the
Frankel scale and fractures were classified ac-
cording to Magerl.

Results: Thoracic spine fractures were not
shown on first chest radiographs. Repeated x-
rays and CT of the thoracic spine showed frac-
tures of the vertebrae. The average Injury Se-
verity Score was 32,16 ± 4,30. Other injuries
noted at the time of presentation included:
Lung contusion(2), lung laceration(1), haemotho-
rax(6), multiple rib fractures(5), maxillofacial tra-
uma(1) and extremity trauma.

The mean duration of artificial ventilation
was 7,5 days (range 2-18 days) and of ICU tre-
atment was 13 days (range 4-24 days). Missed
thoracic fractures were consisted of type A3 in

two cases (T6 and T7), type B1 and B2 in two
cases (T4 and T9), type C1 in one case (T9)
and gunshot injury in one (T9). Neurological le-
sions were Frankel A in 5 cases and Frankel E
in 1 case at first evaluation. Five of 6 cases we-
re operated, 4 presenting complete paraplegia
and one neurologically intact, only two of 4
complete paraplegic cases made a neurologi-
cal improvement from Frankel A to E and one
case�s status in whom neurologically intact re-
mained normal. One case that had complete
paraplegia was treated conservatively and the-
re was no difference his neurological status at
follow up. One case died at follow-up due to
pulmonary emboli.

Conclusion: The radiological signs may be
minimal or absent during the first assessment
of thoracic spinal fractures. Most importantly, a
full neurological examination may not feasible
at the time of injury in multi-traumatized pati-
ents. This fact has implications for the nursing
care of such cases in the ICU. CT is warranted
in these cases.

Key words: thoracic spine; fracture; neuro-
logical injury; imaging.
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INTRODUCTION

Unstable fractures of the upper and middle
thoracic spine are a therapeutic challenge beca-
use of the high rate of associated injuries and fre-
quent occurrence of spinal cord lesions. Thoracic
spine fractures account for up to 30 % of all spi-
ne fractures, and significant neurological deficits
may be seen in up to 62 % of the patients (2,9).
These patients often suffer from coexisting head
injuries, have multiple extremities fractures and
often sedated or on respiratory support when se-
en in Emergency Service (EC) or ICU. Because
of the priorities of resuscitation, spinal injuries
may escape early diagnosis and neurological
evaluation is often unreliable. The initial portable
chest films are usually inadequate for evaluating
the thoracic spine. Plain films of the thoracic spi-
ne in the polytraumatized patient can be difficult
to interpret or nondiagnostic (8,14) and findings may
be extremely subtle and missed initially(7). Plain
films of the spine in patients with gunshot wo-
unds may significantly underestimate the severity
of injury. Patients are usually filmed on a backbo-
ard and have superimposed pulmonary contusi-
ons, chest tubes, and nasogastric tubes. The up-
per thoracic is especially difficult to assess beca-
use of technical difficulties and the presence of
overlying structures that may obscure visualizati-
on of the vertebral bodies and posterior ele-

ments. Hence, these fractures usually not detec-
ted until later, which may lead to worsening of the
neurological deficit (4). 

The purpose of this study was to assess the
need for repeated x-ray and CT of the thoracic
spine for routine clearance of multi-trauma pati-
ents in ICU in whom conventional radiographs
has revealed no spinal trauma on admission to
emergency department and focused on the as-
sociation between severe thorax injury and spi-
nal cord lesions.

METHODS

Between 2000 and 2005, a series of 20 pati-
ents with thoracic spinal lesions (T-2 to T-10) we-
re identified in our department. Of these patients,
6 were consulted first time at the ICU by author.
Initially, the fractures had been missed in all 6 pa-
tients due to concomitant life-threatening injuries,
resuscitation and intubations. The case records
were reviewed to identify demographic features
of patients (Table-1). Injury Severity Score (ISS)
and abbreviated injury score was calculated for
each patient. Neurological status were evaluated
and recorded as soon as cooperating with the
patient and graded using Frankel scale. 

The initial chest radiographs obtained at the
EC and ICU were reviewed and repeated thorax
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Table-1: Demographic feature of the patients

Patient no Age Sex Consultation ICU (days) Respiratory ISS
(days) support (days)

1 23 F 6 19 5 38

2 27 F 2 12 5 26

3 25 M 2 4 2 30

4 43 M 2 4 2 30

5 50 M 3 15 13 35

6 54 M 3 24 18 34



radiographies and CT were taken to better visu-
alize the fractures. Magnetic resonance imaging
was performed in one patient. 

RESULTS

There were 4 male and 2 female and mean
age was 37 years (range 23-54 years). The mec-
hanism of the injury included 5 vehicular acci-
dents and one gun shot injury. One was T-9 frac-
ture detected 6 days after injury when she repre-
sented with paraplegia as soon as was extuba-
ted. From the patient�s chart it was learnt that she
was neurologically intact at first evaluation in the
EC. The second was missed T-7 fracture initially
that was seen on repeated x-rays of the patient
who consulted for humeral fracture on the se-
cond days. The other patient had T-9 fracture
that had been operated for thoracic gun shot in-
jury in another hospital and subsequently trans-
ferred the ICU.  He was consulted for paraplegia
at the second days. His radiographies did not
show major vertebral pathology but bilaterally pe-
dicle fractures and retropulsion of some bone
fragments to the spinal canal was seen at CT
imaging. The other two patients who had T-9 and
T-4 fractures were also operated at other hospi-
tals for severe thoracic injuries and transferred to
our hospital as intubated without any knowledge
about their neurological status. Neurological defi-
cits of those patients were also determined du-
ring the follow up period in the ICU at the 2nd and
3rd days, respectively.  The last one was T6
burst fracture detected 3 days after injury. His ne-
urological status had been normal at first evalu-
ation in EC but paraplegia was developed at fol-
low up period in ICU. 

The patients were consulted by author at me-
an 3 days (range 2- 6 days) after admission to
the ICU. At the first orthopaedic evaluation, ne-
urological lesions were Frankel A in 5 patients
and Frankel E in 1 patient. Thoracic spine fractu-

res were not shown initially on chest radiographs.
Repeated frontal and lateral x-rays of the thoracic
spine and CT showed fractures of the vertebrae.
The average Injury Severity Score was 32,16 ±
4,30. All six patients with thoracic spinal trauma
had also coexisting trauma consisted of lung con-
tusion (2), lung laceration (1), haemothorax and / or
pneumothorax (6), multiple rib fractures (5), maxillo-
facial trauma(1) and extremity trauma (3). The frac-
ture type, neurological level and type and, conco-
mitant injuries are presented in Table-2.

Thoracopulmonary lesions were observed in
all patients. Chest drainage and ventilatory sup-
port were required in all patients presenting he-
mothorax and /or pneumothorax, bilateral in 2 ca-
ses. The mean duration of artificial ventilation
was 7,5 days (range 2-18 days) and of intensive
care treatment was 13 days (range 4-24 days).
Extra-vertebral orthopedic lesions concerned in 3
patients. One patient sustained right humeral
fracture, one patient had bilaterally clavicle frac-
tures and one had right wrist transscaphoid peri-
lunate fracture-dislocation. All fractures were tre-
ated surgically.

Five of 6 patients were operated at mean 4
days after injury. Open reduction, posterior stabi-
lization and posterolateral grafting was perfor-
med in 4 patients and anterior decompression,
grafting and posterior stabilization and posterola-
teral grafting was performed in one. Before the
operation 4 of 5 patients were presenting comp-
lete paraplegia (Frankel A) and one was neurolo-
gically intact (Frankel E). After the operation, two
of 4 patients made a neurological improvement
from Frankel A to E and other 2 patients� neuro-
logical status unchanged and remained as Fran-
kel A. One patient with Frankel A was treated bed
resting and brace and there was no difference on
his neurological status at follow up period.

Although anticoagulant therapy was adminis-
tered and other preventive measures were taken,
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one patient underwent early surgery died on the
7th day due to pulmonary emboli. 

DISCUSSION

Fractures of the thoracic spine are a common
cause of morbidity and even mortality in the tra-
uma patient, accounting for 25% to 30% of all

spine fractures(11). Only 12% of the patients with
fracture dislocations of the thoracic spine are ne-
urologically intact, and 62% of patients with tho-
racic spine fracture-dislocations have complete
neurological deficits. Thus, early and accurate di-
agnosis is of the upmost importance. 
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Table 2: Summary of findings in six patients with thoracic spinal fractures or dislocations

Patient Concomitant Thoracic fracture Injury Type Neurological 
injuries Level examination

Initial follow up
Maxillofacial fracture; 
multiple extremity 

1 fractures; multiple T-9 Type C1 A            E
rib fractures; 
haemothorax; 

respiratory support

Extremity and multiple 

2 rib fractures; T-7 Type A3 E             E
hemothorax; 

respiratory support

multiple rib fractures; 

3 haemothorax; T-9 Type B2 A             A
respiratory support

Lung laceration; 

4 haemothorax; T-9 Gun-shot A             A
respiratory support

Intraabdominal 

5 haemorrhage; T-4 Type B1 A             A
multiple rib  
fractures; 
hemothorax; 
respiratory support

Head trauma; 
Haemothorax; 

6 multiple rib T-6 Type A3 A              E
fractures; 
extremity 
fracture; 
respiratory support
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Figure 2.Initial supine chest radiograph (A) of a 23-year-old woman who had blunt chest trauma in a motor
vehicle accident; the patient was neurologically intact at the EC evaluation but her neurologic status was
deteriorated in ICU and she demonstrated T9 paraplegia. Control radiography demonstrates acute angulation of
the T9 with displacement of vertebral body fragments producing a ��widened �� T9 body. Computed tomography
confirms a fracture of T9 with lateral translation (B and C).



One of the difficult and time-consuming tasks
in evaluation of the trauma patient is the comple-
te evaluation of the spine. While life-threating in-
juries are being addressed, it is possible to over-
look spine injuries.  

The initial diagnosis of thoracic spinal fractures
based on clinical awareness and plain films. Clini-
cal examination has been the indicator for further
spinal investigation as chest x-rays have been
shown to have a low sensitivity for thoracic injuries
in patients with significant chest trauma(8). In spite
of the careful inspection and palpation of the back,
great difficulty may be encountered in obtaining
the correct diagnosis in patients in whom a neuro-
logical assessment can not be made for unconsci-
ousness, respiratory support or multiple traumas(3).
In our case series, a potentially unstable fracture
might initially go undetected for the potential life-
threatening associated lesions or absence of ne-
urological impairment (Figure 1 and 2). The pati-
ents with trauma were intubated and sedated in
the EC after the initial assessment, which remains
the only available record of the neurological status
on arrival. If detailed assesment could not be do-
ne, it was more appropriate to state that the limited
examination did not reveal any gross neurological
deficit, was normal and the patient should be as-
sessed again. We did not know the neurological
status of the 3 patients on admission and 3 was
neurologically normal but neurologic deficit was
developed two of them subsequently. Spinal frac-
ture was clinically suspected in 5 patients because
of paraplegia at follow up evaluation. However, in
the one patient who was neurologically intact a
spinal fracture was not clinically suspected. As our
study has shown, when the patient is found to be
paraplegic a spinal injury will be suspected. Howe-
ver, when the patient is neurologically intact, a po-
tentially unstable spinal fracture may initially go un-
detected on clinical grounds. 

Woodring et al. reported that in a serious of

100 consecutive patients with mediastinal he-
morrhage following blunt chest trauma, fractures
and dislocations of the lower cervical, thoracic
and upper lumbar spine were causative of the
mediastinal hemorrhage in nine patients. Spinal
injury was clinically suspected in seven patients
because of quadriplegia or paraplegia. However,
in the two patients who were neurologically intact
a spinal injury was not clinically suspected(15). The
multiple trauma rates in another study of 253 spi-
nal injuries with neurological damage, which ne-
eded admission to the ICU, was of 55%. Blunt
chest trauma was found in 86% of the multiple
trauma groups, especially in combination with
fractures of the upper and middle thoracic spine.
Haemopneumothorax was diagnosed in 88%,
pulmonary contusion in 48 % of the cases(5). Van
Beek et al found that the fractures of five (22%)
patients were initially missed in 23 patients with
known thoracic spine fractures(14).  Murphey et al
noted that 10% to 30% of spine fractures are not
shown on spine radiographs (10).

According to ATLS (Advanced Trauma Life
Support) guideline, during initial assessment and
management, roentgenograms should be used
judiciously and should not delay patient resusci-
tation. In the patient with blunt trauma, three ro-
entgenograms should be obtained- cervical spi-
ne, anteroposterior (AP) chest, and AP pelvis.
These films can be taken in the resuscitation
area, usually with a portable x-ray unit, but sho-
uld not interrupt the resuscitation process. During
the secondary survey, open-mouth odontoid and
anteroposterior thoracolumbar films may be ob-
tained with a portable x-ray unit if the patient�s ca-
re is not compromised, and if the mechanism of
injury suggests the possibility of spinal injury. Af-
ter all life-threatening injuries are identified and
treated, complete cervical spine, thoracic, and
lumbar spine films should be obtained. In the pa-
tient with penetrating injuries, an AP chest film
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and films pertinent to the site of wounding should
be obtained(1).

In patients with many injuries, often a CT scan
of the chest, abdomen and pelvis is also done to
rule out visceral injuries and frequently minor spi-
nal fractures are better recognized in these CT
scans than on the plain radiographs(6,13). Rhea et
al. reviewed 329 trauma patients who had the
thoracic and lumbar spines evaluated by plain
films or CT. They found 38 patients in that group
who had undergone both chest CT and thoracic
spine plain films. There were 13 fractures detec-
ted in eight patients. Chest CT had detected all
the fractures; however, thoracic spine plain films
failed to detect five (38%) fractures. They conclu-
ded that helical CT of the chest is superior to pla-
in films of the thoracic spine in fracture detection
and characterization, and that plain films may be
unnecessary in those patients undergoing helical
CT of the chest(12). When we evaluated the initial
x-rays of the patients they were suboptimal qu-
ality and there was failure to obtain adequate se-
ries of thoracic spine radiographs. In our cases
additional diagnostic computed tomography or
magnetic resonance imaging initially might not
be possible due to pressing interventions for life-
threatening complications initially. Secondary
surveys might not be carried out because resus-
citated patients were sent to the intensive care
units. Limited clinical impressions obtained du-
ring the primary survey might be deemed adequ-
ate for several days. This practice could be lead
to failure to recognize the underlying spinal co-
lumn or spinal cord injury. 

In conclusion a delay in the diagnosis of tho-
racic fractures in hospitalized trauma patients is
frequently associated with an unstable patient
condition that necessitates higher-priority proce-
dures than emergency department thoracic spine
radiographs. Such patients should receive spinal
precautions until more complete evaluation can

be performed. Diagnosis of thoracic spine fractu-
res in patients with multiple traumas requires ca-
reful evaluation of the chest radiograph. Emer-
gent chest computed tomography should be ob-
ligatory in thoracic spine fractures if helical- CT is
not suitable. Early diagnosis and intervention
may prevent a catastrophic neurological event.
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