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Objective: To identify the characteristics of patients with spinal cord injury (SCI) undergoing

surgery.

Methods: Previously, 321 patients with SCI were selected. Clinical and socio-demographic

variables were collected.

Results: A total of 211 patients were submitted to surgery. Fall and injuries in the upper cer-

vical and lumbosacral regions were associated with conservative treatment. Patients with

lesions in the lower cervical spine, worse neurological status, and unstable injuries were

associated with surgery. Individuals undergoing surgery were associated with complica-

tions after treatment. The authors assessed whether age influenced the characteristics of

patients submitted to surgery. Subjects with <60 years of age were associated with motorcy-

cle  accidents and the morphologies of injury were fracture-dislocation. Elderly individuals

were associated to fall, SCI in the lower cervical spine and the morphology of injury was

listhesis. Subsequently, the authors analyzed the gender characteristics in these patients.

Women  who suffered car accidents were associated to surgery. Women were associated with

paraparesis and the morphologic diagnosis was fracture-explosion, especially in the tho-

racolumbar transition and lumbosacral regions. Men who presented traumatic brain injury

and  thoracic trauma were related to surgery. These individuals had a worse neurological sta-

tus  and were associated to complications. Men and the cervical region were most affected,

thereby, these subjects were analyzed separately (n = 92). The presence of complications

increased the length of hospital stay. The simultaneous presence of morphological diagno-

sis,  worst neurological status, tetraplegia, sensory, and motor alterations were associated

with complications. Pneumonia and chest trauma were associated with mortality.

Conclusion: These factors enable investments in prevention, rehabilitation, and treatment.
©  2016 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Caracterização e  aspectos  clínicos  de  pacientes  com  traumatismo
raquimedular  submetidos  à  cirurgia
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r  e  s  u  m  o

Objetivo: Identificar as características de pacientes com traumatismo raquimedular (TRM)

submetidos à cirurgia.

Métodos: Previamente, 321 pacientes com TRM foram selecionados. As variáveis clínicas e

sócio-demográficas foram coletadas.

Resultados: Um total de 211 pacientes foram submetidos a cirurgia. A queda e lesões

nas  regiões cervical superior e lombosacral foram associadas com tratamento conser-

vador. Pacientes com lesões nas regiões cervical inferior, pior status neurológico e lesões

instáveis foram associados com cirurgia. Indivíduos operados foram associados com

complicações  após tratamento. Posteriormente, os autores avaliaram se idade influenci-

ava as características dos pacientes submetidos à cirurgia. Sujeitos com < 60 anos foram

associados com acidente motociclístico e o diagnóstico de fratura-luxação. Subsequente-

mente, analisaram-se as características dos sexos nestes pacientes. Mulheres que sofreram

acidente automobilístico foram associadas com cirurgia. Mulheres foram associadas com

paraparesia e diagnóstico morfológico de fratura explosão, principalmente nas regiões de

transição tóraco-lombar e lombo-sacral. Homens que apresentaram traumatismo crânio-

encefálico e torácico foram relacionados a cirurgia. Estes indivíduos tiveram um pior status

neurológico e foram associados à complicação. Homens e região cervical foram mais afe-

tadas; portanto, estes pacientes foram analisados isoladamente (n = 92). A presença de

complicações aumentou a permanência hospitalar. A presença de diagnósticos morfológi-

cos simultaneamente, pior status neurológico, tetraplegia, alteração sensório-motora foram

associados com complicações. Pneumonia e traumatismo torácico foram associados com

mortalidade.

Conclusão: Estes fatores possibilitam investimentos em prevenção, reabilitação e trata-

mento.
©  2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Este é um artigo Open Access sob uma licença CC BY-NC-ND (http://
Introduction

The spinal cord injury (SCI) refers to vertebral column lesions
that may result in transient or irreversible consequences,
depending on the affected tissues during trauma.1–3 The clin-
ical complications after SCI are being evaluated3–5 to improve
interventions and achieve better prognosis for these patients,
reducing socioeconomic costs and mortality. However, there
are few studies addressing the characteristics and clinical
aspects of patients undergoing surgery. Only one descrip-
tive study6 was found in Brazil, demonstrating the need
to better understand this population and determine where
investments should be made for prevention and treatment.
Moreover, cultural factors and regional differences must not
be neglected.7

There are numerous technical instrumentation and fix-
ation methods used in patients with traumatic cord spinal
injury. However, the technique used depends on the patient,
characteristics of the lesion and on the surgeon’s experi-
ence. In general, posterior instability should be treated by
posterior fusion and anterior instability by anterior fusion.

However, when there is complete discoligamentous injury, cir-
cular or combined fixation is recommended to give adequate
stabilization.8
creativecommons.org/licenses/by-nc-nd/4.0/).

Surgical intervention promotes dissection and retraction of
the several structures to exposure of spine to correct the injury
installed,9 possibly resulting in other tissue lesions, and, as a
consequence, increasing the clinical complications and mor-
tality.

Therefore, the objective of this study is to identify the char-
acteristics and clinical aspects of patients with spinal cord
injury submitted to surgery.

Methodology

Prospective study conducted at Hospital de Base, a tertiary
referral center. Study approved by the Research Ethics Com-
mittee, protocol 806.452.

Three hundred and twenty-one patients with SCI were
selected from 2008 to 2012. An initial evaluation was made to
confirm the diagnosis of SCI. Patients were submitted to radio-
logical analysis using computed tomography and/or magnetic
resonance imaging.2

The following variables were analyzed: gender; age; eti-

ology, morphology and topography of the SCI; neurological
status; syndromic status; associated injuries; complications;
length of hospitalization and deaths.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Patients with injury in the upper cervical region (C1–C2),
ower cervical (C3–C7), thoracic (T1–T10), thoracolumbar tran-
ition (T11–L2) and lumbosacral (L3–S1) were included in
he study.3 Morphological classification of lesions was per-
ormed as suggested by Denis.10 The neurological status of
atients was obtained by the ASIA scale (American Spinal

njury Association).11 Clinical complications presented within
0 days of hospitalization were collected.3

Initially, the variables frequently presented by patients
ndergoing surgery were reported. We then evaluated the

actors most associated with surgery when compared to
onservative treatment, age, gender and morbidity/mortality
n men  submitted to surgical treatment in the cervical
pine.

Data analysis was performed using descriptive and
nferential statistics. Descriptive results were expressed as

ean ± standard deviation (parametric distribution), median
ith minimum, maximum (non-parametric distribution), and

bsolute and relative frequencies. The analysis of the normal-
ty of the data was performed using the Kolmogorov–Smirnov
est. Data with parametric distribution were analyzed by
npaired t test, and the nonparametric for Mann–Whitney
est. The association between variables was assessed for Odds
atio (OR) with a confidence interval (CI), being confirmed by
he Fisher exact test. A p ≤ 0.05 value was considered statis-
ically significant. Statistical analysis was performed using
nstat software (version 3.0, GraphPad, Inc., San Diego, CA,
SA).

esults

ndividuals with SCI who were submitted to surgery (n = 211)
ere from the private healthcare service (18%) and from the
ublic healthcare system (82%). Patients from 65 different
ities examined. With regard to ethnicity: 85% were Caucasian,
% mulatto, 4% Black, 3% unidentified. The level of educa-
ion was classified as illiterate (4%), primary education (59%),
econdary education (26%) and higher education (11%). The
ost frequent marital status was single (47%), followed by
arried (38%), widowed (8%) and divorced (4%), and seven

ndividuals not reported. The occupation of patients was dis-
ributed to employees (83%), home worker (7%), unemployed
5%), students (4%) and retired (1%). Religion was distributed as
oman Catholic (76%), Evangelical Protestant (10%), Orthodox
atholic (5%), agnostic (5%) and others (4%).

In addition, we  observed that these patients are mainly:
ale (77%); admitted after suffering a car accident (41%);

ssociated lesion: traumatic brain injury (12%); the lower cer-
ical spine is the most affected region (49%); cervicalgia with
aresthesia (22%); morphological diagnosis of fracture dislo-
ation (34%); and neurological status ASIA-E (39%). Surgical
nterventions were distributed as anterior (51%) and posterior
46%) arthrodesis, decompressive laminectomy (4%) and cor-
ectomy (9%). Of these patients, 10% required more  than one
urgical procedure simultaneously.
The factors most associated with surgery when compared
o conservative treatment such as age, gender and morbid-
ty/mortality in men  undergoing surgical treatment in the
ervical area are shown in Fig. 1.
;5 2(4):479–490 481

Surgical  or  conservative  treatment

Patients were initially analyzed to verify what were the crite-
ria most associated to treatment options, surgical (n = 211) or
conservative (n = 110). The characterization and predictive fac-
tors are shown in Table 1. Mean age of patients undergoing
surgery [44.5 (11–93) years] was significantly higher (p = 0.0004,
Mann–Whitney test) than those without surgery [36 (5–89)
years]. Of all SCI etiologies, falling was associated with con-
servative treatment.

Thirty-five individuals had lesions in two regions con-
comitantly. Individuals who had SCI in the upper cervical
and lumbosacral regions were referred mainly to conservative
treatment, whereas patients with lesions in the lower cervi-
cal region were more  associated with surgery. In this context,
the syndromic status more  associated with conservative treat-
ment was neck and dorsal pain with paresthesia, whereas
paraparesis, paraplegia and quadriplegia were more  related
to surgery. Patients with better neurological status were more
associated with conservative treatment, whereas those with
worse neurological status were more  related with surgery.
Patients with sensorimotor alterations were seven times more
in operated patients.

Regarding the associated injuries, there were 180 events,
and 31 patients had two lesions, and 15 had three lesions
simultaneously. Patients admitted with associated lesions in
the lower limbs and traumatic brain injury were significantly
more  referred to conservative treatment.

Morphological diagnosis of lesions obtained by imaging
exame showed that patients with linear fracture of the
vertebral body and compression fracture were referred to
conservative treatment. However, patients with burst frac-
ture, dislocation fracture and listhesis were referred to
surgery. Thirty-two individuals had two morphologic diag-
noses, whereas three of them had three simultaneous
lesions.

Operated individuals were significantly more  associated
with complications after SCI. There were 86 complication
events in 54 patients undergoing surgery, of which 13 had two
complications, and seven had three complications. The com-
plications most incidents in individuals submitted to surgery
were pneumonia (11%) and urinary tract infection (8%), how-
ever, there was no difference among the non-surgical patients.

After admission, hospital stay was significantly longer in
individuals undergoing surgery [7 (1–127) days] when com-
pared to those with conservative treatment [3 (1–112) days].
Other variables were not significantly different.

Surgical  treatment  according  to  age

We  then evaluated if the variable age, <60 years (5–59 years,
n = 182) or ≥60 years (60–89 years, n = 29), played a role in the
characteristics of patients undergoing surgery, according to
Table 2. Subjects <60 years of age were more  associated with
motorcycle accidents (p = 0.023, Fisher test), whereas elderly
individuals were twice as much associated with fall (OR: 1.622,

CI: 1.622–8.248, p = 0.002, Fisher test).

Elderly patients were three times more  associated with
SCI in the lower cervical region than younger individuals
(OR: 2.593, IC: 1.120–6.000; p = 0.018, Fisher test). In relation to
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Table 1 – Distribution of individuals (conservative treatment and surgery) according to etiology, topography, morphology
of the lesion, neurological status at admission (ASIA), syndromic status, injuries associated with SCI, complications,
mortality and other variables.

Conservator,
n = 110 (%)

Surgery,
n  = 211 (%)

Total,
n  = 321(%)

OR CI p (Fisher test)

Etiology of injury
Automobile Accident 39 (35) 86 (41) 125 (29) 1.253 0.777–2.019 0.2109
Diving in shallow water 04 (04) 09 (04) 13 (04) 1.181 0.355–3.925 0.5225
Fall the ground 37 (34) 51 (24) 88 (27) 1.590 0.959–2.637 0.0481b

Gunshot 03 (03) 06 (03) 09 (03) 1.044 0.256–4.258 0.6282
Motorcycle Accident 13 (12) 36 (17) 49 (15) 1.535 0.777–3.033 0.1404
Sports 08 (07) 13 (06) 21 (07) 0.837 0.336–2.085 0.4342
Trampling 03 (03) 05 (02) 08 (02) 0.866 0.203–3.693 0.5561
Other’sa 03 (03) 05 (02) 08 (02)
Morphology
Burst fracture 08 (07) 68 (32) 76 (24) 6.063 2.792–13.168b <0.0001b

Compression fracture 51 (46) 05 (02) 56 (17) 35.614 13.592–93.314b <0.0001b

Dislocation fracture 01 (01) 71 (34) 72 (22) 55.279 7.556–404.40b <0.0001b

Fracture in the posterior elements 07 (06) 21 (10) 28 (09) 1.626 0.669–3.955 0.1927
Gunshot 03 (03) 06 (03) 09 (03) 1.044 0.256–4.258 0.6282
Linear fracture in the vertebral body 10 (09) 02 (01) 12 (04) 10.450 2.247–48.606b 0.0006b

Listhesis 08 (07) 43 (20) 51 (16) 3.263 1.475–7.219b 0.0013b

Odontoid fracture 07 (06) 07 (03) 14 (04) 1.981 0.676–5.799 0.1630
Posterior ligamentar complex injury 02 (02) 06 (03) 08 (02) 1.580 0.314–7.967 0.4439
Spinal cord contusion 08 (07) 08 (04) 16 (05) 1.990 0.726–5.457 0.1385
Other’s 05 (05) 07 (03) 12 (04)
Number of events 111 244 355
Topography
Lower cervical (C3–C7) 30 (27) 104 (49) 134 (42) 2.592 1.574–4.269b <0.0001b

Lumbosacral (L3–S1) 14 (13) 12 (06) 36 (11) 2.418 1.077–5.430b 0.0261b

Thoracic (T1–T10) 20 (18) 40 (19) 60 (19) 1.053 0.581–1.908 0.4967
Thoracolumbar transition (T11–L2) 36 (33) 62 (29) 98 (31) 1.169 0.712–1.921 0.3109
Upper cervical (C1–C2) 25 (23) 13 (06) 38 (12) 4.480 2.187–9.175b <0.0001b

Number of events 125 231 351
Neurological status
ASIA-A 05 (05) 63 (30) 68 (21) 8.939 3.476–22.989b <0.0001b

ASIA-B 02 (02) 10 (05) 12 (04) 2.687 0.578–12.488 0.1589
ASIA-C 05 (05) 35 (17) 40 (12) 4.176 1.586–10.994b 0.0010b

ASIA-D 05 (05) 18 (09) 23 (07) 1.959 0.707–5.427 0.1377
ASIA-E 89 (81) 83 (39) 172 (54) 6.536 3.771–11.329b <0.0001b

Coma 04 (04) 02 (01) 06 (02) 3.943 0.711–21.886 0.1075
Syndromic status
Cervicalgia with paresthesia 35 (32) 47 (22) 82 (26) 1.628 0.972–2.728 0.0432b

Coma 04 (04) 02 (01) 06 (02) 3.943 0.711–21.886 0.1075
Dorsal pain with paresthesia 49 (45) 32 (15) 81 (25) 4.493 2.640–7.649b <0.0001b

Low back pain 07 (06) 10 (05) 17 (05) 1.366 0.505–3.694 0.3539
Paraparesis 02 (02) 31 (15) 33 (10) 41.006 9.585–175.43b <0.0001b

Paraplegia 01 (01) 27 (13) 28 (09) 15.170 2.032–113.24b 0.0001b

Tetraparesis 06 (05) 23 (11) 29 (09) 2.013 0.795–5.101 0.0948
Tetraplegia 06 (05) 37 (18) 43 (13) 3.686 1.504–9.033b 0.0014b

Other’sa 02 (02) – 02 (01)
Associated injury
Abdome Trauma 05 (05) 05 (02) 10 (03) 0.510 0.144–1.801 0.2296
Apendicular lower limb 13 (12) 08 (04) 21 (07) 3.401 1.364–8.479b 0.0070b

Apendicular upper limb 10 (09) 14 (07) 24 (07) 1.407 0.604–3.281 0.2800
Facial trauma 05 (05) 14 (07) 19 (06) 0.670 0.235–1.912 0.3142
Injuries scalp 01 (01) 05 (02) 06 (02) 0.378 0.044–3.278 0.3308
Traumatic brain injury 26 (24) 26 (12) 52 (16) 2.202 1.207–4.020b 0.0079b

Thoracic trauma 10 (09) 24 (11) 34 (11) 1.283 0.590–2.791 0.3350
Other’sa 05 (05) 05 (02) 10 (03)
Individuals who had associated injury 46 (42) 73 (35) 119 (37)
Complications 18 (16) 54 (26) 72 (22) 1.758 0.972–3.179 0.0391b

Alteration sensorimotor 19 (17) 124 (59) 143 (45) 6.826 3.878–12.016b <0.0001b

Mortality 10 (09) 15 (07) 25 (08) 0.765 0.332–1.765 0.3355

OR, Odds Ratio; CI, confidence interval.
a Less than three individuals in each category.
b Statistically significant.
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Table 2 – Distribution of individuals (<60 and ≥60 years) with surgical treatment, according to the etiology, topography,
morphology of lesion, admission neurological status (ASIA), syndromic status, associated injuries with SCI,
complications and mortality.

<60 years (n = 182) ≥60 years (n = 29) Total (n = 211)

Etiology of injury
Automobile Accident 76 (42) 10 (34) 86 (41)
Diving in shallow water 09  (05) –  09 (04)
Fall the ground 37 (20) 14 (48) 51 (24)
Gunshot 06 (03) – 06 (03)
Motorcycle Accident 35 (19) 01 (03) 36 (17)
Sports 12 (07) 01 (03) 13 (06)
Other’sa 07 (04) 03 (10) 10 (05)
Morphology
Burst fracture 58  (32) 10 (34) 68  (32)
Compression fracture 05 (03) 01 (03) 06 (03)
Dislocation fracture 67 (37) 04 (14) 71 (34)
Gunshot 06 (03) – 06 (03)
Listhesis 32 (18) 11 (38) 43 (20)
Odontoid fracture 07 (04) – 07 (03)
Posterior ligamentar complex injury 05 (03) 01 (03) 06 (03)
Spinal cord contusion 06 (03) 02 (07) 08 (04)
Other’s 14 (08) 01 (03) 15 (07)
Number of events 200 30 230
Topography
Lower cervical (C3-C7) 84 (46) 20 (69) 104 (49)
Lumbosacral (L3-S1) 12 (07) – 12 (06)
Thoracic (T1-T10) 35 (19) 04 (14) 39 (18)
Thoracolumbar transition (T11-L2) 56 (31) 06 (21) 62 (29)
Upper cervical (C1-C2) 13 (07) – 13 (06)
Number of events 200 30 230
Neurological status
ASIA-A 56 (31) 07 (24) 63 (30)
ASIA-B 08 (04) 02 (07) 10 (05)
ASIA-C 27 (15) 08 (28) 35 (17)
ASIA-D 17 (09) 01 (03) 18 (09)
ASIA-E 72 (40) 11 (38) 83 (39)
Coma 02 (01) – 02 (01)
Syndromic status
Cervicalgia with paresthesia 38 (21) 09 (31) 47 (22)
Dorsal pain with paresthesia 30 (16) 02 (07) 32 (15)
Low back pain 09 (05) 01 (03) 10 (05)
Paraparesis 26 (14) 05 (17) 31 (15)
Paraplegia 25 (14) 02 (07) 27 (13)
Tetraparesis 19 (10) 04 (14) 23 (11)
Tetraplegia 32 (18) 05 (17) 37 (18)
Other’sa 03 (02) 01 (03) 04 (02)
Associated injury
Abdome Trauma 05 (03) – 05 (02)
Apendicular lower limb 07 (04) 01 (03) 08 (04)
Apendicular upper limb 15 (08) 02 (07) 17 (08)
Facial trauma 14 (08) – 14 (07)
Injuries scalp 05 (03) – 05 (02)
Thoracic trauma 19 (10) 03 (10) 22 (10)
Traumatic brain injury 23 (13) 02 (07) 25 (12)
Other’sa 04 (02) 01 (03) 05 (02)
Individuals who had associated injury 68 05 73
Complications
Athelectasis 05 (03) – 05 (02)
Hypovolemic shock 03 (02) – 03 (01)
Late hemodynamic instability 02 (01) 02 (07) 04 (02)
Urinary tract infection 12 (07) 04 (14) 16 (08)
Pneumonia 19 (10) 04 (14) 23 (11)
Surgical wound infections 02 (01) 01 (03) 03 (01)
Sepsis 02 (01) 01 (03) 03 (01)
Other’sa 29 (16) 02 (07) 31 (15)
Individuals who had complications 44 (24) 10 (34) 54 (26)
Mortality 09 (05) 06 (21) 15 (07)

OR, Odds Ratio; CI, confidence interval.
a Less than three individuals in each category.
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Treatment (n=321)

Conservator (n=110) Surgery (n=211)

Younger Older

Lower cervical

- Paraparesis
- Paraplegia
- Tetraplegia

Worst neurological status

- Burst fracture
- Dislocation fracture

- Listhesis

Alteration sensorimotor

Complications

Longer hospital stay

Worst neurological statusFall

Lower cervical

Listhesis

Mortality

Automobile accident

- Dislocation fracture - Traumatic brain injury
- Thorax trauma

Complications
- Pneumonia

Longer hospital stay

Tetraplegia

Age

Etiology

Topography

Syndromic status

Neurological status

Morfology

Alteration sensorimotor

Associated injury

Complications

Hospital stay

Mortality

Worst neurological status

Alteration sensorimotor

Longer hospital stay

Cervicalgia Tetraplegia

Worst neurological status

Simultaneous lesions

Alteration sensorimotor

Thorax trauma

Complications
- Pneumonia

Better neurological status

Accident car

Paraparesia

Burst fracture

Gender

Men (n=163)

Age

<60 years (n=182) ≥60 years (n=29)

Surgery in cervical (n=92)

Hospital discharge (n=63)Complications (n=29) Mortality (n=11)

Women (n=48)

Fall

- Upper cervical
- Lumbosacral

- Cervicalgia with paresthesia
- Dorsal pain with paresthesia

Better neurological status

- Linear fracture of body
- Compression fracture

- Appendicular lower limb
- Traumatic brain injury

Fig. 1 – Factors most associated with surgery when compared to conservative treatment, age, gender and
n the
morbidity/mortality in men  undergoing surgical treatment i
topography and the morphologic diagnosis, 19 patients had
two simultaneous lesions. The morphologies of injury, dis-
location fracture (OR: 3.641, CI: 1.215–10.916; p = 0.010, Fisher
test) and listhesis (OR: 2.865, CI: 1.234–6.647, p = 0.015, Fisher
 cervical spine.
test) were significantly more  associated with age <60 years and
≥60 years, respectively.

Twenty-four patients had two, and four had three concomi-
tant lesions. Twenty-seven patients had two, and seven had
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hree complications at the same time. However, associated
njuries and complications did not differ between the different
ge groups (p > 0.05).

Hospital stay was similar between the different age groups
p = 0.071, Mann–Whitney test). However, the number of deaths
as five times more  associated with elderly patients (OR:

.014, CI: 1.634–15.386; p = 0.008, Fisher test). Other variables
ere not significantly different.

urgical  treatment  according  to  gender

ubsequently, we  analyzed the characteristics of both genders
♂n = 163; ♀n = 48) in patients undergoing surgery. The charac-
erization and predictive factors are shown in Table 3. Mean
ge in operated women [37 (6–84) years] was not significantly
ifferent (p = 0.160, Mann–Whitney test) than in men  [36 (5–89)
ears]. We observed that women who suffered car accidents
ere three times more  subjected to surgical intervention.

Nineteen individuals had two morphological simultaneous
iagnoses. Nineteen patients had two, and five had three

esions associated with SCI. Men  with traumatic brain injury
nd thoracic trauma were more  related to surgery than
omen.

Twenty individuals presented lesions in two regions con-
omitantly. The topography of lesion was divided into upper
6%) and lower cervical (49%) spine, thorax (19%), thoracolum-
ar (29%) and lumbosacral (6%) transition. The affected regions
id not differ between genders.

When analyzing the symptoms, it was observed that
omen are three times more  associated with paraparesis.
till, women were more  associated with the morphologic diag-
osis burst fracture, especially in the thoracolumbar transition
nd lower back (OR: 18.4, IC: 4.266–79.371; p < 0.0001, Fisher
est).

Men  have a worse neurological status and had three times
ore  complications than women, especially the presence

f pneumonia after surgery. Twenty patients had two com-
lications, whereas seven patients had three simultaneous
omplications. The length of hospital stay in men  [8 (1–127
ays] was significantly higher than in women [5 (1–34) days].
ther variables were not significantly different.

orbidity/mortality  in  men  undergoing  surgical  treatment
fter SCI  in  the  cervical  spine

s observed previously, men  and cervical region were most
ffected and are more  susceptible to complications, thereby,
hese subjects were analyzed separately. The characterization
nd predictive factors are shown in Tables 4 and 5.

Ninety-two men  were analyzed. They were divided into
 group without complications (n = 63) and another group
f patients who presented complications (n = 29). Mean
ge (without complications = 41 ± 17 years; with complica-
ions = 46 ± 20 years) was similar (p = 0.162, unpaired t-test).
ndividuals with complications had longer hospital stay
p < 0.0001, Mann–Whitney test). The main cause of SCI in both

roups was motor vehicle accident, corresponding to 43% of
he individuals (Table 4).

The main morphologies of trauma were: fracture dislo-
ation (37%) and listhesis (34%). Six individuals had two
;5 2(4):479–490 485

morphological lesions associated to SCI (Table 4). The pres-
ence of two  simultaneous morphological diagnoses of injury
increased the association with postoperative complications.
The most prevalent topography of injury was C6 (n = 58), fol-
lowed by C5 (n = 45), C7 (n = 27), C4 (n = 24), C3 (n = 12), C2 (n = 10)
and C1 (n = 1). Four patients had four injured vertebrae, 11
had injuries in three vertebrae, 61 in two, and 16 had only
an injured vertebra. Furthermore, ten patients had a vertebral
injury in the thoracic spine simultaneously.

The most common neurologic status according to the ASIA
scale were “E” (35%), followed by “A” (33%). However, individ-
uals without complications had predominantly ASIA-E (41%),
whereas ASIA-A (69%) was more  associated to complications
(Table 4).

The most prevalent syndromic state was tetraplegia
(33%), followed by cervicalgia (29%). The tetraplegia was
more  associated with the development of complications
after surgery. There were sensorimotor alterations in the
groups (no-complication = 34; complication = 23). Individuals
with complications were three times more  associated with
sensorimotor alterations subsequent to SCI. Thirty-eight men
suffered injuries associated with the SCI (without compli-
cations = 27, with complications = 11). Traumatic Brain Injury
was the most common in this population (without complica-
tions = 15, with complication = 6), as shown in Table 4. Thoracic
trauma was the second most frequent associated injury in
patients with complications (14%). However, only thoracic
trauma demonstrated an association with mortality (Table 5).
Two subjects suffered three injuries, 14 suffered two, and the
others (n = 32) only one injury associated with the SCI.

The most common complications presented were pneu-
monia (66%), urinary tract infection (31%), atelectasis (14%),
hypovolemic shock (7%), late hemodynamic instability (7%),
sepsis (7%) and others complications in only one individual
per category (45%). Five subjects had three complications,
12 had two, and the others (n = 12) had only one compli-
cation after the SCI. There were 11 cases of death, 82% in
the individuals with complications. Complications were 14
times more  associated with mortality. Pneumonia was asso-
ciated with increased mortality (OR: 31.95, CI = 6.02–169.64;
p < 0.0001). Neurological status ASIA-A was 30 times more
associated with mortality and ASIA-E was more  associated
with hospital discharge (Table 5). Tetraplegia, sensorimotor
alterations and the presence of two morphological injury diag-
noses were more  associated with mortality. Cervicalgia was
more  associated with hospital discharge (Table 5).

Discussion

Aiming at identifying the characteristics and clinical aspects
of patients with spinal cord injury undergoing surgery, we
analyzed the variables most associated with surgery when
compared to conservative treatment, age, gender and morbid-
ity/mortality in men  submitted to surgical treatment in the
cervical.
The most frequent cause of SCI was car accident, but it
was not a determining variable in the choice of treatment.
Falling was more  associated with conservative treatment and
with elderly when submitted to surgery. The increased risk of
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Table 3 – Distribution of individuals (men and women) with surgical treatment, according to the etiology, morphology of
lesion, admission neurological status (ASIA), syndromic status, associated injuries with SCI, complications and mortality.

Women (n = 48) Men (n = 163) Total (n = 211) OR CI p (Fisher test)

Etiology
Automobile Accident 28 (58) 58 (36) 86 (41) 2.534 1.313–4.891b 0.0042b

Diving in shallow water – 09 (06) 09 (04) 5.964 0.341–104.44 0.0930
Fall the ground 11 (23) 40 (25) 51 (24) 1.094 0.511–2.344 0.4917
Gunshot 01 (02) 05 (03) 06 (03) 1.487 0.170–13.054 0.5873
Motorcycle Accident 06 (13) 30 (18) 36 (17) 1.579 0.615–4.054 0.2344
Sports 02 (04) 11 (07) 13 (06) 1.664 0.356–7.785 0.3985
Other’sa – 10 (06) 10 (05)
Morphology
Burst fracture 21 (44) 47 (29) 68 (32) 1.936 0.997–3.759 0.0380b

Compression fracture 01(02) 05 (03) 06 (03) 0.672 0.077–5.901 0.5873
Dislocation fracture 16 (33) 55 (34) 71 (34) 0.982 0.496–1.943 0.5522
Fracture in the posterior elements 07 (15) – 07 (03) 4.649 0.261–82.934 0.1593
Gunshot 01 (02) 05 (03) 06 (03) 0.672 0.077–5.901 0.5873
Listhesis 07 (15) 35 (21) 42 (20) 1.602 0.661–3.879 0.2011
Odontoid fracture – 07 (04) 07 (03) 4.649 0.261–82.934 0.1593
Posterior ligamentar complex injury 01 (02) 05 (03) 06 (03) 1.487 0.170–13.054 0.5873
Spinal cord contusion 02 (04) 06 (04) 08 (04) 1.138 0.222–5.830 0.5782
Other’s 02 (04) 07 (04) 09 (04)
Number of events 58 172 230
Neurological status
ASIA-A 09 (19) 54 (33) 63 (30) 2.147 0.970–4.754 0.0385b

ASIA-B 03 (06) 07 (04) 10 (05) 0.673 0.167–2.710 0.4064
ASIA-C 10 (21) 25 (15) 35 (17) 0.688 0.304–1.558 0.2441
ASIA-D 06 (13) 12 (07) 18 (09) 0.556 0.197–1.571 0.2002
ASIA-E 20 (42) 63 (39) 83 (39) 1.134 0.589–2.182 0.4153
Coma – 02 (01) 02 (01) 1.502 0.071–31.834 0.5959
Syndromic status
Cervicalgia with paresthesia 12 (25) 35 (21) 47 (22) 0.820 0.386–1.742 0.3683
Dorsal pain with paresthesia 08 (17) 24 (15) 32 (15) 0.863 0.360–2.069 0.4483
Low back pain 02 (04) 08 (05) 10 (05) 1.187 0.243–5.789 0.5936
Paraparesis 13 (27) 18 (11) 31 (15) 2.992 1.340–6.682b 0.0078b

Paraplegia 03 (06) 24 (15) 27 (13) 2.590 0.745–9.010 0.0918
Tetraparesis 04 (08) 19 (12) 23 (11) 1.451 0.469–4.494 0.3628
Tetraplegia 06 (13) 31 (19) 37 (18) 1.644 0.642–4.212 0.2064
Other’sa 04 (08) 02 (01) 06 (03)
Associated injury
Abdome Trauma 01 (02) 04 (02) 05 (03) 1.182 0.129–10.842 0.6807
Apendicular lower limb 03 (06) 05 (03) 08 (04) 0.475 0.109–2.064 0.2640
Apendicular upper limb 01 (02) 15 (09) 16 (08) 4.764 0.613–37.046 0.0834
Facial trauma 01 (02) 13 (08) 14 (07) 4.073 0.519–31.981 0.1293
Injuries scalp 01 (02) 04 (02) 05 (03) 1.182 0.129–10.842 0.6807
Thoracic trauma 01 (02) 20 (12) 21 (10) 6.573 0.858–50.338 0.0259b

Traumatic brain injury 02 (04) 24 (15) 26 (12) 3.971 0.903–17.461 0.0356b

Other’sa 02 (04) 05 (03) 07 (07)
Individuals who had associated injury 13 60 73
Complications
Hypovolemic shock – 03 (02) 03 (01) 2.115 0.107–41.698 0.4591
Urinary tract infection 02 (04) 14 (09) 16 (08) 2.161 0.473–9.865 0.2487
Pneumonia – 23 (14) 23 (11) 16.224 0.966–272.41 0.0018b

Surgical wound infections 01 (02) 02 (01) 03 (01) 1.713 0.152–19.318 0.5409
Sepsis – 03 (02) 03 (01) 2.115 0.107–41.698 0.4591
Other’sa 03 (06) 32 (20) 35 (17)
Individuals who had complications 05 (10) 49 (30) 54 (26) 3.696 1.380–9.898b 0.0035b

Mortality 02 (04) 13 (08) 15 (07) 1.993 0.434–9.162 0.2931

OR, Odds Ratio; CI, confidence interval.
a Less than three individuals in each category.
b Statistically significant.
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Table 4 – Distribution of individuals (no-complications and complications) with surgical treatment in the cervical region,
according to the etiology, morphology of lesion, admission neurological status (ASIA), syndromic status, associated
injuries with SCI, complications and mortality.

No-complications,
n  = 63 (%)

Complications,
n  = 29 (%)

Total,
n  = 92 (%)

OR CI p (Fisher
test)

Etiology of injury
Automobile Accident 29 (46) 11 (38) 40 (43) 0.716 0.292–1.761 0.505
Diving in shallow water 05 (08) 04 (14) 09 (10) 1.856 0.459–7.498 0.456
Fall the ground 12 (19) 07 (24) 19 (21) 1.352 0.469–3.895 0.588
Motorcycle Accident 07 (11) 03  (10) 10 (11) 0.923 0.221–3.860 1.000
Sports 06 (10) 04  (14) 10 (11) 1.520 0.394–5.863 0.720
Other’s 04 (06) –  04 (04) – – –
Morphology
Burst fracture 10 (16) 01(03) 11 (12) 0.189 0.023–1.556 0.163
Dislocation fracture 21 (33) 13 (45) 34 (37) 1.625 0.661–3.998 0.354
Linear fracture in the vertebral

body
02  (03) 03 (10) 05 (05) 3.519 0.555–22.328 0.321

Listhesis 23 (37) 08 (28) 31 (34) 0.662 0.523–1.735 0.481
Odontoid fracture 05 (08) 01 (03) 06 (07) 0.661 0.046–3.718 0.661
Spinal cord contusion 02 (03) 04 (14) 06 (07) 4.880 0.839–28.378 0.076
Other’s – 05 (17) 05 (05) – – –
Number of events 63 35
Admission neurological status
ASIA-A 10 (16) 20 (69) 30 (33) 11.778 4.174–33.233b <0.0001b

ASIA-B 03 (05) 01 (03) 04 (04) 0.714 0.071–7.180 1.000
ASIA-C 13 (21) 02  (07) 15 (16) 0.285 0.060–1.357 0.132
ASIA-D 09 (14) - 09 (10) 0.097 0.005–1.731 0.053
ASIA-E 26 (41) 06 (21) 32 (35) 0.371 0.133–1.039 0.063
Coma 02 (03) – 02 (02) 0.417 0.019–8.970 1.000
Syndromic status
Cervicalgia with paresthesia 29 (46) 06 (21) 35 (38) 3.270 1.172–9.124b 0.016b

Paraparesis 02 (03) 01 (04) 03 (03) 1.089 0.095–12.527 1.000
Tetraparesis 16 (25) 03 (10) 19 (21) 0.339 0.090–1.273 0.164
Tetraplegia 11 (18) 19 (65) 30 (31) 8.982 3.288–24.536b <0.0001b

Other’sa 05 (08) – 05 (07) – – –
Associated injury
Apendicular lower limb 01 (02) 02 (07) 03 (03) 4.593 0.399–52.861 0.233
Apendicular upper limb 06 (10) 02 (07) 08 (09) 0.704 0.133–3.719 1.000
Facial trauma 08 (13) 01 (03) 09 (10) 0.245 0.029–2.063 0.264
Injuries scalp 02 (03) 02 (07) 04 (04) 2.259 0.302–16.898 0.588
Thoracic trauma 04 (06) 03 (10) 07 (08) 1.702 0.355–8.155 0.674
Traumatic brain injury 15 (24) 05 (18) 20 (22) 0.667 0.216–2.053 0.592
Other’sa 02 (03) 01 (03) 03 (03) – – –
Individuals who had associated

injury
27  11 38

Two morphological diagnoses of
injury simultaneously

06  (10) 06 (07) 35.128 1.902–648.600b 0.0007b

Alteration sensorimotor 34 (54) 23 (80) 57 (62) 3.270 1.172–9.124b 0.023b

Mortality 02 (03) 09 (31) 11 (12) 13.725 2.733–68.915b 0.0004b

OR, Odds Ratio; CI, confidence interval.
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a Just one individual in each category.
b Statistically significant.

alling in the elderly may be due to musculoskeletal weakness,
ecreased proprioception and balance, cognitive impairment
nd visual, polypharmacy and associated diseases.12 More-
ver, cultural factors and regional differences must not be
eglected.7

Regarding the affected segment, the upper cervical and
umbosacral regions were more  associated with conservative

reatment. Possibly due to the size of the vertebral canal in
he upper cervical spine and high stabilization provided to lig-
ments of atlanto-occipital articulation, lesions in this region
re stable and rare. In relation the lumbar (L3–L5) region, a
better prognosis may be explained by the fact that the verte-
bral body is wider; by the amount of muscles; orientation of
articular facets; pelvic stability and ilio-lumbar ligaments.13

The lower cervical region was the most affected in individuals
who required surgery, and age was a determining factor. In this
region, the bony and ligamentous elements are totally respon-
sible for the stabilization of segmental vertebrae and the canal

13
is narrower, thereby, the SCI can be more  severe. Thus, the
affected segment determines the most appropriate treatment.

When subjected to imaging tests, there was an associa-
tion of linear fracture of the vertebral body and compression
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Table 5 – Distribution of individuals (mortality and hospital discharge) with surgery treatment in the cervical region,
according to the associated injuries with SCI, neurological status (ASIA), syndromic status and other variables.

Mortality (n = 11) Hospital
discharge (n = 81)

OR CI p (Fisher
test)

Associated injury
Apendicular upper limb 02 (18) 06 (07) 2.778 0.486–15.885 0.244
Facial trauma – 08 (10) 0.376 0.020–6.970 0.589
Thoracic trauma 03 (27) 02 (02) 14.813 2.146–102.24b 0.011b

Traumatic brain injury 02 (18) 14 (17) 1.278 0.245–6.658 0.672
Other’sa 02 (18) 05 (06) – – –
Individuals who had associated injury 06 32
Admission neurological status
ASIA-A 10 (91) 20 (25) 30.500 3.671–253.41b <0.0001b

ASIA-B – 04 (05) 0.749 0.038–14.852 1.000
ASIA-C 01 (09) 14 (17) 0.479 0.057–4.049 0.685
ASIA-D – 09 (11) 0.332 0.018–6.102 0.593
ASIA-E – 32 (40) 15.101 0.859–265.41 0.007b

Coma – 02 (02) 1.383 0.062–30.674 1.000
Syndromic status
Cervicalgia with paresthesia – 35 (43) 17.559 1.000–308.34 0.003b

Paraparesis – 03 (04) 1.025 0.050–21.179 1.000
Tetraparesis 02 (18) 17 (21) 1.108 0.218–5.638 1.000
Tetraplegia 08 (73) 22 (27) 7.152 1.738–29.430b 0.005b

Other’sa – 07 (09) – – –
Two morphological diagnoses of injury simultaneously 03 (27) 03 (04) 10.125 1.746–58.726b 0.019b

Alteration sensorimotor 11 (14) 34 (42) 31.667 1.803–556.210b 0.0002

OR, Odds Ratio; CI, confidence interval.
a Just one or two individual in each category.
b
 Statistically significant.

fracture to conservative treatment, whereas listhesis, burst
fracture and dislocation fracture were more  associated with
surgery. Surgical intervention may be related the need to sta-
bilize the spine to prevent neurological damage or deformities
in the injured region. In this context, the immediate immobi-
lization after any type of trauma is extremely relevant.13

Listhesis and dislocation fracture were more  frequently
observed in the elderly, and individuals with <60 years, respec-
tively. These morphologies promote failures in three columns
of Denis10 being the most unstable injuries8,14 and can result
in poor prognosis for the patient.

Listhesis refers to the anterior or posterior sliding relative
to the lower vertebra.15 In this study it was observed that the
fall was the cause more  closely associated with the elderly.
Thus, this etiology associated with progressive degeneration
of articular facets and intervertebral discs during aging,15 may
justify the morphology more  associated with elderly.

In younger patients (<60 years), motorcycle accident
demonstrated to be a determining factor for the need for
surgery. According to Oliveira et al.,16 these patients do not
use appropriate safety equipment or are associated with
some type of traffic infraction, and are more  susceptible to
polytrauma. Therefore, the etiology of injury can justify the
morphology (fracture dislocation) associated to this popula-
tion, with the presence of bone lesions and adjacent soft
tissues. These results indicate the need of investments in traf-

fic education as a means of prevention.

In addition, older patients were significantly more  submit-
ted to surgery, and the elderly had increased mortality. This
can be explained by the higher prevalence of comorbidities in
these patients.17

Women with SCI were more  associated with the necessity
of surgery and with burst fracture. However, the non-surgical
treatment has been recommended due to a satisfactory func-
tional prognosis after this morphologic diagnosis of lesion.18

Burst fracture involves the axial constriction of vertebral body,
more  frequent in a high degree of flexion, with comminuted
characteristic, involving the upper plateau and the posterior
margin of vertebral body with retropulsion of fragment for the
vertebral canal.19 The high rate of surgery in women  observed
in this study is probably due to the need for decompres-
sion of neural elements to preserve or improve neurological
function.13 Therefore, a radiological evaluation could help in
the choice of an appropriate therapy.

In men  the presence of two morphologic diagnosis of
simultaneous injury was associated with higher mortality,
regardless of the morphology. This type of injury requires mul-
tilevel spinal fusion, is more  traumatic to the patient, has
longer surgery time and loss of intraoperative blood.20 Thus,
these factors render patients more  vulnerable to evolve with
death.

During clinical evaluation, women have a greater associa-
tion with paraparesis. This is a result of the higher incidence
of burst fracture in the thoracolumbar transition and lum-
bar region.13 This morphology is frequently displayed when

the sample is associated with automobile accidents. These
results were demonstrated in this research. Neurological sta-
tus, clinical status (paresis and plegia) and sensory and motor
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unction were variables associated with the choice of treat-
ent when negative. However, when individuals are analyzed

ccording to gender, a worse status and sensorimotor alter-
tions were significantly more  frequent among men, being a
etermining factor for the presence of complications and mor-
ality when submitted to surgery in the cervical spine. Chen
nd Chen21 indicate that these prognostic factors should be
nalyzed together with imaging tests. The presence of unsta-
le fractures in the spine is determinant in the choice of
reatment.

In individuals submitted to conservative treatment the
ssociated lesions in the lower appendicular limb and trau-
atic brain injury are more  frequent. Among patients

ndergoing surgery, men  were more  related to the presence
f polytrauma, being the traumatic brain injury and thoracic
rauma the most common ones. The highest incidence of poly-
rauma in men  is related to greater frequency in driving motor
ehicles and vulnerability to urban violence.22 Therefore, the
haracterization of these patients contributes to social and
ducational projects and should be implemented to reduce
heir incidence.

Tetraplegia and thoracic trauma were more  associated with
omplications and mortality in men  submitted to surgery in
he cervical region. These individuals have more  complica-
ions after SCI, especially pneumonia, are associated with

ortality when submitted to surgery in the cervical region.
hese variables are related because the thoracic trauma
lters the pulmonary mechanics. Furthermore, pneumonia
ay be due to paralysis of the diaphragm muscle (innerva-

ion: phrenic nerve; medullar level: C3–C5) and functional
eficiency of the accessory muscles in breathing. Still, an

mbalance of autonomic function may result in hypertrophy
f mucous glands in the lower airways, leading to pulmonary
ypersecretion.3,23 Immobility may influence other clinical
omplications,24 highlighting the importance of early phys-
otherapy in these patients.

Variables such as surgical treatment, male gender and the
resence of complications contributed to longer hospital stay.

ntensive physiotherapy has demonstrated to be essential
n reducing the length of hospital stay and costs,25 operat-
ng focused on motor rehabilitation, respiratory intervention
nd use of electrotherapy resources to stimulate the muscles
hich are in disuse, secondary to denervation.26 Therefore
reventing clinical complications, promoting greater func-
ional independence and resulting in improved quality of
ife.26

onclusion

hese characteristics contribute to better conduct in the
iagnosis of patients, enabling more  appropriate and rapid

ntervention treatment. Moreover, age and gender indicate
articularities which should be taken into account during clin-

cal management.

Therefore, the characterization of patients undergoing

urgery contributes directly to a better care and therapy.
hus, being aware of these factors enables a better progno-
is, providing better investments in prevention, rehabilitation

1
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and appropriate treatment of patients with SCI undergoing
surgery.
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