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ABSTRACT

Background: Traumatic cervical spinal injuries can severely affect respiratory function and cause significant
morbidity and mortality. The typical respiratory morbidity in cervical spine injury is Atelectasis, Ventilator-associated
pneumonia, acute respiratory distress syndrome and delayed weaning, etc. The study aims to see the prevalence of

respiratory morbidity as well as mortality associated with cervical spine injury.

Methods: Cross sectional study based on retrospective data was conducted on the X Sciences with the existing
hospital record during the period of 3 years to find out the prevalence respiratory morbidity like Ventilatory Associated
Pneumonia, delayed weaning, ARDS, atelectasis of traumatic cervical spine injury, determine the prevalence, type,

and impact of respiratory morbidity and mortality in this population.

Results: Total no 76 patients data meeting the inclusion criteria included in study. Male patients were more prone
to develop traumatic cervical spinal injuries (SCI). The prevalence of respiratory morbidity in term of VAP(57.89),
delayed weaning(46.05) and Atelectasis(22.36) was high. Patients with Asia A Neurology has higher association
for VAP and delayed weaning, while Asia E Neurology patients had no respiratory morbidity. The study found a
significant positive association between respiratory morbidity with hospital stay, and ventilator days (p-value: 0.019
and 0.048). A total of 15 patients died, 28.95% were discharged on request and 40.8% leaving the hospital against

medical advice.

Conclusions: The prevalence of respiratory morbidity higher in cervical spine injury. Furthermore, it has associated

with prolonged ICU and ventilator days and increase in mortality.
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INTRODUCTION injury and its associated with the total days of ICU days

. . . . ) and ventilator stay.
Traumatic cervical spinal cord injury presents a unique

challenge due to its potential to impair respiratory
function. The respiratory system impacts motor control METHODS
and sensation below the level of injury, leading to
a range of pulmonary complications. ' The common
respiratory morbidity in cervical spine injury is
Atelectasis, Ventilator-associated pneumonia, ARDS,
delayed weaning, etc. An increase in complications
and delays in management may worsen the.2? The
increased incidence of SCI possibly increases respiratory
compromise. Despite the increasing incidence of SCI,
there is a paucity of research specifically focused on
respiratory mortality and morbidity.>* This study aims
to find out the incidence of respiratory morbidity and
mortality in patients with traumatic cervical spine

A cross-sectional study using retrospective data was
conducted at the X Science. All the cases of any age
group and both genders, with a confirmed diagnosis of
traumatic cervical spinal cord injury based on clinical
and radiological evaluations during the period of 2077
Baisakh to 2080 Baisakh, were included in the study.
Those patients with a head injury or polytrauma,
patients not admitted to the ICU (Intensive Care Unit),
patients with incomplete and missing medical records,
and patients not discharged during the study period
were excluded. A structured proforma was created, and
based on that questionnaire, data collection was done.
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Only the data needed for the objective of the research
was collected. ASIA (American Spine Injury Association)
was used to assess the severity of cervical spinal cord
injury. It was determined from available radiological
investigations (anteroposterior and lateral radiographs
or computerized tomography, or magnetic resonance
imaging). Information regarding age, gender, duration
of ventilation, duration of ICU, other respiratory
complications like VAP, atelectasis, ARDS, and hospital
stay was obtained from medical records. The primary
outcome will be respiratory morbidity in term of VAP,
delayed weaning, ARDS and outcome like discharge,
death, LAMA as well as secondary outcome like days
of ICU stay and ventilator days and its association with
respiratory complication. Confidentiality of the patient
information was maintained during the collection of the
data. Data was analysed using SPPS (Statistical Package
for Social Sciences) Version 2020.

RESULTS

A retrospective study was conducted with 76 patient’s
medical records that met the inclusion criteria. The
mean age of the patients in the study was found to
be 46.11 years. The incidence of traumatic cervical
spinal was found to be higher in males, i.e., 77.6% of
male patients were admitted to ICU with a diagnosis of
traumatic SCI. Out of 76 medical records included in
the study, 43 (56.6%) were classified as Asia A Neurology.
Only one patient with Asia E Neurology was admitted to
the ICU throughout the study period.

Table 1. shows the demographic data of the patients
admitted with Traumatic SCI.

Variables
Mean Age 46.11+17.01
Frequency Percentage

Sex Male 59 77.6%

Female 17 22.4%
ASIA A 43 56.6%
Grading 17 22.4%

C 13 17.1%

D 2 2.6%

E 1 1.3%

Delayed weaning is found to be more common in patients
with ASIA A Neurology. No respiratory complications are
seen in patients with Asia E Neurology.

Severity of Traumatic SCl according to ASIA Grading
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ASIAA ASIAB ASIAC ASIAD ASIAE

Delayed Weaning 24 7 4 0
mVAP 27 10 5 1
u Atelectasis 12 3 1 1
W ARDS 2 2 1 0
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Delayed Weaning M VAP M Atelectasis MARDS

Figure 1. shows the incidence and types of
respiratory morbidity experienced by patients

with Traumatic Cervical Spinal Injury classified
according to ASIA Neurology.

In cases with respiratory morbidity, the mean length
of hospital stays and days in ventilators is 17.81 plus
or minus 26.49 days and 14.81 plus or minus 18.94,
respectively. A significant positive association exists
between respiratory morbidity and length of hospital
stay and days in a Ventilator (p-value: 0.019 and 0.048,
respectively). The mean ICU stay days and ventilator
days of patients without any respiratory complications
are 9.53+7.5 and 9.53+7.93 respectively.

Table 2. shows the association between morbidity,

length of hospital stays, days in ventilator stay, and
respiratory morbidity.

Variable  Occurrence Mean Days  P-Value
of Respiratory  Stay
Complications
Days Of Presence 17.81+£26.49 0.019*
ICUstay  Absence 9.5317.5
Days of Presence 14.81£18.94 0.048
Ventilator
Absence 9.53+7.93

The study finding reveals VAP as the most common
respiratory morbidity seen as 57.89% of them developed
VAP, followed by delayed weaning, atelectasis, and ARDS
with 46.05%,22.36%, and 6.57%, respectively. These
findings suggest the presence of multiple respiratory
morbidities in single patients with traumatic SCI. VAP and

Fifteen patients died, with a mortality rate of 19.7%.
Around 28.95% of the patients were discharged after the
recovery, whereas 40.8% left the hospital against the
medical advice.
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Table 3. shows the clinical outcomes of the patients

admitted with Traumatic Cervical Spinal Injury.

Variable Frequency Percentage

Outcomes

Death 15 19.7 %

DOR 2 2.6%

LAMA 31 40.8%

Recovered 22 28.95%

Referred 6 7.9%
DISCUSSION

This study aimed to investigate the significant issue
of respiratory morbidity and mortality associated
with traumatic cervical spinal injuries, specifically
focusing on cases treated at a tertiary trauma center
in Nepal. The mean age of this study review was 46
years, where male patients were prone to traumatic
cervical injury. The risk factors for traumatic SCI
were found to be age (31 to 45 years), male sex, fall
injury, and traumatic C5 and Cé vertebra fractures
from a study conducted in China.® This finding may be
possible as males are exposed more to outdoor work
and trauma in comparison to females.

The study findings revealed that patients with Asia
A Neurology have highly developed respiratory
morbidities. The level of injury increases the risk
of respiratory failure. The ability to breathe deeply
and cough forcefully is impaired depending on the
severity and extent of the SCI, with higher injury
levels resulting in more dysfunction.® The incidence
of VAP is higher in patients with traumatic SCI, which
is followed by delayed weaning and atelectasis.
Evidence from studies showed pneumonia as a
clinically relevant complication that arises in
patients with traumatic cervical injury. The increased
risk of pneumonia depends on factors such as the
severity of the injury, the clinical setting, total days
of ICU stay, and mechanical ventilation. Prevention
strategies should be developed and implemented in
ICU settings. 7

In this study the mean day of ICU stay, and Ventilator
days who developed respiratory morbidity were 17.81x
26.49 and 14.81+18.94 respectively. A survey conducted
in India revealed that the primary cause of respiratory
morbidity and mortality in the acute phase of SCI is
the long duration of mechanical ventilation. AIS-A
score, ventilator days length, and ICU and hospital
stay prolongation were associated with mortality and

morbidity.® This study found that the mortality rate of
patients with respiratory complications after traumatic
cervical spine injury was 19.7%. 40.8% of the patients
went home, and 2.6% left on DOR. However, in a poor
and developing country like Nepal, clinical outcomes
and survival rates of traumatic cervical injury are
significantly low. So, the patients who went home on
LAMA and DOR are at higher risk of mortality. Another
survey conducted in Nepal found that the mortality
rate during hospital stay was 1.98%, while the rate was
24.32% after rehabilitation.® Different studies found
that respiratory problems are widespread after cervical
spinal cord injury and are the primary cause of morbidity
and death. %1

This study include limited no of sample size so the
reproducibility might be difficult as well as limit
generalizability to other populations

CONCLUSIONS

The prevalence of respiratory morbidity higher in
cervical spine injury. The severity of the cervical
injury has higher incidence of complications as well as
associated with prolonged ICU stay and ventilator days.
Furthermore, it has associated with prolonged ICU and
ventilator days and increase in mortality. There is a need
to implement appropriate and cost-effective treatment
plans and modalities to reduce the burden of respiratory
complications in patients with traumatic cervical injury.
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