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Clinical complications in patients with  
severe cervical spinal trauma: a ten-year  
prospective study
Complicações clínicas em pacientes com trauma raquimedular cervical grave: estudo 
prospectivo de dez anos
Egmond Alves Silva Santos1, Wenner Jorzino Santos Filho1, Lucas Loss Possatti1, Lia Rita Azeredo 
Bittencourt2, Emílio Afonso França Fontoura1, Ricardo Vieira Botelho1,3

Spinal trauma (ST) remains an important cause of morbid-
ity and mortality1,2 despite recent advances in the treatment of 
complications. The number of patients with ST has been found 
to range from 900 to 1200 per million persons per year3-5. About 
45 to 60% of these individuals have cervical spinal trauma (CST), 
which is associated with high rates of morbidity and mortality, 
demanding prolonged treatment and higher costs5-10. 

The high rate of complications observed in patients with 
ST is due to forces involved in trauma or to the neurological 
status of these patients11. The rates of complications have been 
found to vary among studies12-14. We have evaluated the clinical 

complications and adjuvant risk factors for severe CST, and 
the association between neurological status and presence of 
complications in patients from the north area of São Paulo city, 
Brazil, treated at a single institution between 1997 and 2006.

METHODS

Patients
We prospectively evaluated all patients with severe CST 

treated during the years 1997 through 2006 in an area defined 
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Abstract
Objective: To determine the complications due to severe acrescentar sigla após o nome (CST). Methods: Between 1997 and 2006, 217 patients 
(191 men and 26 women) were prospectively evaluated. The mean age was 36.75±1.06 years. Results: Forty-five percent of the patients had 
medical complications. The most important risk factor was alcoholic beverage use. The most important associated injury was head trauma 
(HT). Patients with American Spine Injury Association (ASIA) A or B had a 2.3-fold greater relative risk of developing complications. Thirty-three 
patients (15.2%) died. Patients with neurological deficit had a 16.9-fold higher risk of death. There was no influence of age and time between 
trauma and surgery on the presence of complications. Conclusions: Of the patients, 45% had clinical complications and 7.5% had associated 
injuries; pneumonia was the most important complication; patient age and time between trauma and surgery did not influence the develop-
ment of medical complications; neurological status was the most important factor in determining morbidity and mortality.

Key words: wounds and injuries, spine, cervical spine trauma.

Resumo
Objetivo: Identificar complicações decorrentes do trauma raquimedular cervical grave. Métodos: Avaliação prospectiva de 217 pacientes 
(191 homens e 26 mulheres) entre 1997 e 2006, com média de idade de 36,75±1,06 anos. Resultados: Houve complicações em 45% dos pa-
cientes. O fator de risco mais importante foi ingestão de bebida alcoólica. Trauma craniano foi a associação mais frequente. Pacientes com 
classificação A ou B da American Spine Injury Association (ASIA) tiveram 2,3 vezes maior chance de complicações. Faleceram 33 pacientes 
(15,2%), sendo a chance de óbito 16,9 vezes maior naqueles com déficit neurológico. Não houve influência da idade ou do tempo decorrido 
entre o trauma e a cirurgia. Conclusões: Dos pacientes, 45% apresentaram complicações e 7,5% apresentaram traumas associados; pneu-
monia foi a principal complicação clínica; a idade dos pacientes e o tempo entre o trauma e a cirurgia não influenciaram na frequência de 
complicações; o status neurológico após o trauma foi o fator de risco mais importante na determinação de morbidade e mortalidade. 

Palavras-Chave: ferimentos e lesões, coluna vertebral, trauma cervical.



525Santos EAS et al. Severe cervical spinal trauma

by the São Paulo State Health Department as DIR IV, at the 
Franco da Rocha region, with a population of approximate-
ly 2,148,835 inhabitants (São Paulo City Health Department 
2006 data). This study was approved by the ethics committee 
on research (Instituto de Assistência aos Servidores Públicos 
do Estado de São Paulo – IAMSPE). All patients with severe 
CST, defined as trauma with or without neurological deficit 
and/or mechanical instability15, were accompanied during 
hospitalization and their data were registered in the database 
(Table 1). Patients treated exclusively in the emergency room 
and discharged, as well as patients suffering severe CST who 
died at the trauma scene or in the emergency room, were ex-
cluded. The hospitals in the area of reference are: Conjunto 
Hospitalar do Mandaqui, Hospital e Maternidade Dr. M. A. 
da Silva – Cachoeirinha, Pronto Socorro Municipal Freguesia 
do Ó, Pronto Socorro Municipal Perus, Hospital Municipal 
Dr. José Soares Hungria – Pirituba, Pronto Socorro Municipal 
Santana, Hospital Municipal José Storopolli, Pronto Socorro 
Municipal Vila Maria Baixa, Pronto Socorro Municipal 
Bandeirantes, Hospital Municipal Prof. Mario Degni and 
Pronto Socorro Municipal Lapa.

Variables assessed
Demographic variables included patient age and sex; 

clinical variables included cause of trauma, adjuvant factors 
predisposing for trauma (violence and alcohol abuse), clinical 

complications, injuries to other organs associated with CST, 
time between trauma and surgery, and neurological status. 
Neurological status was classified according to the American 
Spine Injury Association (ASIA)16. The relative risk of compli-
cations was analyzed according to neurological status.

Statistic
Descriptive statistics were used to describe frequencies 

and incidences. Analytical statistics (Student’s t-test and χ2 

test) were used to assess the influence of time and age on the 
presence of complications and on the relative risk of compli-
cations according to neurological status. The level of signifi-
cance was set at p<0.05. All statistical evaluations were per-
formed using Statistica® (version 6.1 Statsoft. Inc. 2004).

RESULTS

We identified 217 patients with severe CST between 
January 1997 and December 2006 in the north area of São 
Paulo city: 18 patients in 1997, 23 in 1998, 27 in 1999, 17 in 2000, 
29 in 2001, 23 in 2002, 38 in 2003, 18 in 2004, 12 in 2005 and 12 in 
2006, making the mean ± standard deviation annual incidence 
of CST 21.60±8.07. Of these patients, 43 (19.8%) had occipito-
atlanto-axial (O–C1–C2) injuries (Fig 1), while 174 (80.2%) had 
subaxial (C3–C7) injuries (Fig 2). The mean age of the 217 pa-
tients was 36.75±1.06 years, with 52.6% being 20 to 40 years old. 
Of the 217 patients, 191 were male (88.0%) and 26 were female 
(12.0%), making the ratio of men to women 7.35:1.

Causes of trauma
The main causes for CST were, in order of prevalence, falls 

(43%), motor vehicle accidents (21%) and diving into shallow 
water (12%). Among falls, the most frequent type was falls from 
rooftops. Only 2.9% of the CSTs were due to gunshot injuries.

Fig 1. Atlanto-occipital type I displacement (anterior). A lateral 
cervical spine x-ray.

Table 1. Data of 217 patients with severe cervical spine trauma.

ASIA n %
A 62 28.6
B 15 6.9
C 13 6
D 22 10.1

E 95 43.8
Central cord syndrome 10 4.6
Gender
Male 191 88.0
Female 26 12.0
Risk factor 62 28.6
Alcohol beverage 36 16.6
Violence 6 2.8
Others 20 9.2
Clinical complications 96 44.2

Pneumonia 32 14.7
DVT/PE 7 3.2
Urinary tract infection 5 2.3
Wound infection 9 4.1
Skin ulcers 8 3.7
Others 35 16.1
Associated injuries 16 7.4
Head trauma 10 4.6
Other spinal trauma 2 1
Extremity injuries 3 1.4
Brachial plexus injury 1 0.5

ASIA: American Spine Injury Association; DVT: deep vein thrombosis; 
PE: pulmonary embolism.
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Clinical complications and risk factors
Medical complications were observed in 45% of the pa-

tients, being pneumonia the most frequent (30.2% of all com-
plications) one. Other complications included skin pressure 
ulcers, urinary tract infections, deep vein thrombosis/pulmo-
nary embolism, wound infections, acute renal failure and he-
matemesis (Table 1).

Risk factors predisposing for trauma were identified 
in 28.6% of these patients. The most important risk factors 
were alcoholic beverage consumption (59%) and violence 
(Table 1). 

Associated injuries
Associated injuries were identified in 7.5% of all patients, 

with head trauma (HT) representing 62.5% of all associated 
injuries. Of the 217 patients with CST, 4.7% had HT, identified 
as acute subdural hematoma, extradural hematoma, brain 
contusion and diffuse axonal injury. Facial trauma was the 
second most frequent associated injury (50% of all associated 
injuries). Other associated injuries included thoracolumbar 
spine trauma, tibia and femur fractures, and brachial plexus 
injury (Table 1).

Complications
We identified complications in 96 patients (45%) of the 

217 with CST. When we compared the two groups of patients, 
with and without complications, we observed no significant 
differences in age and time between trauma and surgical 
treatment (Table 2).

However, there was a significant difference between 
groups in neurological status. We found that patients as-
sessed as ASIA A or B had a 2.3-fold greater relative risk of 
developing complications than patients assessed as ASIA C, 
D or E (Fig 3, Table 3).

Fig 2. A T2-weight image of cervical spine in patient with 
central cord syndrome due to traumatic herniated disc.

Fig 3. American Spine Injury Association classification among 
patients who died during hospitalization. CCS: central cord 
syndrome.

Table 2. Age and time between trauma and surgery for 
patients with and without clinical complications.

All data reported as mean ± standard deviation. *by Student’s t-test. 

 
With 

complication
Without 

complication p-value*

Age (years) 37.0±1.6 37.0±1.4 0.84
Time between trauma 
and surgery (days)

11.0±1.4 12.0±1.4 0.73

Table 3. Association between clinical complications and 
American Spine Injury Association scale.

  Group I Group II Total
With complication 62 36 98
Without complication 33 86 119
p<0.0001; χ2=28.1 95 122 217

Group I represents patients assessed as ASIA A or B (paraplegic patients) 
whereas Group II represents patients assessed as ASIA C or D or E (functional 
patients). 

Fig 4. Clinical complications according to American Spine 
Injury Association classification. 

Mortality
Of the 217 patients, 33 (15.2%) died during hospitaliza-

tion. During the ten-year study period, the annual mortali-
ty rate ranged from 11 to 22%. Of the patients who died, 27 
(82%) were ASIA A (complete quadriplegia), 2 (6%) were ASIA 
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B, 3 (9%) presented with central cord syndrome and 1 (3%) 
was intact (Fig 4).

Of the 60 ASIA A patients, 27 (45%) died. Patients pre-
senting with a neurological deficit had a 16.9-fold higher risk 
of death than patients presenting as ASIA E (p<0.0001).

DISCUSSION

São Paulo City is the most populous city in the Southern 
Hemisphere, with an estimated population of 11.016.703 in-
habitants, and a population density of 7.247 inhabitants/km2.

CST involves severe trauma and serious complications, 
with clinical status differing according to the severity of ST. 
The ASIA created a scale that classifies the functional (neuro-
logical) status16. This scale has proven useful in determining 
patient prognosis and treatment. 

This study prospectively evaluated 217 patients suffer-
ing from severe CST during a ten-year period in an estimated 
population of 2,148,835 inhabitants. We found that the inci-
dence of severe CST was 10.09/million population/year, an 
incidence lower than those documented in the United States 
and Europe17-20. Our series, however, included only patients 
who required specialized treatment, while excluding patients 
who did not survive the trauma at the time of the accident or 
in the emergency room, as well as patients who suffered light 
trauma without the need for specialized treatment. Thus, our 
series represents only patients with a real need for post-trau-
ma treatment.

The average age of our patients was 36.75 years, with the 
majority (53.6%) aged between 20 and 40 years. However, the 
age group showing the highest frequency of accidents may 
vary according to location and country of origin21,22. In agree-
ment with most published series, we found a high male:female 
ration, 7.35:1. About 80% of patients showed involvement of 
the subaxial region, while the remainder showed involve-
ment of the O–C1–C2 region. 

We identified risk factors predisposing for trauma in 
28.6% of these patients. The primary risk factor was alcoholic 
beverage use, observed in 59% of patients who presented risk 
factors and in 17% of all patients with CST. The average age 
of patients who used alcoholic beverages was 40.39±2.4 years 
(mean ± standard deviation of the average), with a median of 
37.8 years. The second most frequent risk factor was violence, 
observed in 10% of patients. 

Forty-five percent of patients with CST had some type of 
medical complication, the most frequent being pneumonia, 
observed in 30.2% of patients with complications. Among 
the patients with pneumonia, 85% were classified as ASIA A 
or B and only 15% were classified as ASIA C, D or E, indicat-
ing that patients who lose the ability to walk were at higher 
risk for developing pneumonia. Moreover, even patients with 
partial deficits, but who maintain some degree of functional 
strength, were at lower risk of infections of the respiratory 
tract. Other clinical complications observed included pres-
sure ulcers, urinary tract infections, deep vein thrombosis/
pulmonary embolism, wound infection, acute renal failure 
and hematemesis.

Associated injuries were identified in 7.5% of patients. 
The most common was HT, which represented 62.5% of all 
associated injuries. About 4.6% of all patients with CST had 
HT. Due to the mechanism of cervical trauma, the chest and 
head are at greater risk of associated injury.

The timing of surgical treatment and its relationship to 
complications have not been determined. While some stud-
ies have demonstrated that surgical treatment during the 
acute phase of trauma makes no difference when compared 
to late stage treatment, others reported that early surgical 
treatment worsens neurological status23. Early treatment has 
been found to be beneficial by stabilizing the spine and put-
ting the patient in a position to benefit from physical thera-
py and rehabilitation24. When we divided patients into two 
groups, according to the presence or absence of clinical com-
plications, we observed no significant differences in age and 
time between trauma and surgery. However, patients classi-
fied as ASIA A or B were at 2.3-fold greater risk of develop-
ing complications, and patients presenting with neurologi-
cal deficit had a 16.9-fold greater risk of dying than patients 
presenting as ASIA E. Thus, the most important risk factor 
for clinical complications in patients with CST is neurologi-
cal status.

In conclusion, 45% of all patients with CST had clinical 
complications; 7.5% of patients with CST had associated in-
juries in other organs; pneumonia was the most important 
clinical complication; alcoholic beverage use was the most 
important risk factor predisposing to CST; patient age and 
time between trauma and surgery did not influence the de-
velopment of medical complications; neurological status was 
the most important factor in determining morbidity and 
mortality.
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