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ABSTRACT

Objectives: To determine the time taken for a cervical spine injury patient from the time of injury to the operating table in a tertiary care setting and to

identify the roadblocks and reasons for the delay in surgery in these cases.

Material and Methods: We conducted an observational study by retrospective evaluation of prospective collected case records of 20 patients of traumat-
ic cervical spine injury between June 2023 to October 2023 who underwent surgical management and recorded all the demographic, injury characteris-

tics and time taken from injury to surgery, and the reasons for delay.

Results: The mean referral distance for these cases was 157.2 + 86.13 km, and meantime for the injury to presentation was 60.4 + 83.7 hours and presen-
tation to surgery was 96.45 + 64.49 hours, and the main reasons for the delay were a delay in presentation and unavailability of the slot of the operating

room and intensive care facility.

Conclusion: Though there is evidence to support early decompression as an effective modality for traumatic cervical spine injury, there is a gap in the
translation of this knowledge into practice due to practical reasons that need proper planning and streamlining to improve patient outcomes.
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INTRODUCTION

An acute spinal cord injury (SCI) is a traumatic incident
causing sensory, motor, and/or autonomic dysfunctions,
ultimately impacting a patient's physical, psychological, and
social well-being. Current concepts of the pathophysiology of
acute SCI implicate both primary and secondary mechanisms
for neurologic injury. The primary injury, usually caused
by rapid spinal cord compression and contusion, initiates
a signalling cascade of downstream events collectively
known as secondary injury.! Surgical decompression aims
to interrupt this progression by relieving pressure within the
cord parenchyma to partially restore microvascular blood
flow and remove mechanical compression on the neuroglial
cell membrane. Timely alleviation of this compression may
reduce neural tissue injury and improve outcomes. A meta-
analysis in 2013, analyzing 21 animal studies, indicated that
surgical decompression enhances neurobehavioral outcomes
by 35%, with early intervention being a crucial predictor of
improvement.?

On the clinical front, various studies have explored the
effects of early surgery on neurological, functional, and safety
outcomes. However, the lack of consensus on defining “early”
versus “late” surgical decompression, with varying time
thresholds like 24, 48, and 72 hours, along with discrepancies
in adjusting for baseline neurological status, has hindered
the development of clear recommendations for the timing
of surgical decompression in SCI or central cord syndrome
patients. A systematicreviewbya guideline development group
under AO spine for the timing of surgical decompression for
central cord syndrome suggested, with low-quality evidence,
that early surgery (<24 hours after injury) as a treatment
option for adult patients with central cord syndrome and
acute SCI, regardless of the level.’ The results of the Surgical
Timing in Acute Spinal Cord Injury Study (STASCIS), a multi-
center prospective cohort study, showed improved neurologic
outcome, defined as at least a 2-grade American Spinal Injury
Association (ASIA) Impairment Scale (AIS) improvement at
6 months follow-up with early (< 24 hours post-injury) versus
late (=24 hours post-injury) surgery post-cervical SCL*
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Roadblocks to early surgical decompression can be divided
into two groups: a) delay in reaching care, which may include
transport facilities from the place of injury, access to a hospital
and surgeon providing spine care and; b) delay in receiving
care, which may include operating room availability, intensive
care resources, multiple diagnostic steps including the initial
clinical recognition of SCI and obtaining and interpreting
advanced imaging. Therefore, the majority of patients arrive
at these centers where all the diagnostic and treatment
modalities are available beyond the early decompression
window (<24 hours), where timely intervention could
translate into potential long-term functional improvement.®
Other issues include the financing of surgery, anesthetic
clearance, operating room availability, and the high incidence
of polytrauma cases requiring interdepartmental cohesion.

Hence, we formulated a spine attack study to make an effort
to prioritize traumatic SCI patients with operative indications
for early surgical decompression as a quality improvement
exercise in the tertiary care hospital, and also evaluate its
effect on patient outcomes. This article is the pilot study done
to identify the roadblocks for early decompression and aims
to determine the time taken for a patient with cervical spine
injury from the time of injury to the operating table in a
tertiary care setting.

MATERIAL AND METHODS
Study design

Retrospective record review of prospectively collected data.

Sample size

20 individuals (consecutive).

Study setting

Advanced Trauma Centre in a tertiary care center in North
India.

Study period

1st June 2023 — 31st October 2023.

Inclusion criteria

All patients with traumatic cervical SCI are defined as patients
who had a history of significant trauma leading to SCI at the
cervical level and underwent surgical decompression, and are
aged>18 years.

Exclusion criteria

Non-traumatic SCI, Spinal trauma not necessitating surgical
intervention, and patients who expired before surgery.

Ethical approval

All procedures followed were in accordance with the
ethical standards of the responsible committee on human
experimentation (institutional or regional) and with the
Helsinki Declaration of 1975, as revised in 2000. Patient
consent was taken. Ethical clearance was taken by the
institutional ethics committee with reference number- IEC-
INT/2024/MS-1756.

Data collection

A retrospective collection of Demographic details was done
for all patients, including age, sex, details on injury, mode
and time of injury, neurological involvement, co-morbidities,
associated injuries, time from injury to presentation, referral
distance, time to surgery, and the surgery performed from the
medical records department at the institute.

Reasons for delay in surgery, including non-availability of
operating room, non-availability of surgeon, intensive care
facility, delay in imaging (Computed tomography/Magnetic
resonance imaging), financial reasons, and unfit for surgery
(anaesthetic clearance for surgery), were noted as per the
records available and patient interview.

Statistical analysis

SPSS 25.0 was used for analysis. Means and standard
deviations were calculated for all variables. Correlations
were determined using the Pearson correlation coefficient. A
p-value of <0.05 was considered significant.

RESULTS

A total of 20 patients were included in the study, whose
demographic details have been detailed in Table 1. The
mean referral distance for all cases was calculated based
on the distance from the referral center to our tertiary care
center on Google Maps, with a calculated mean of 157.2 +
86.13 km. In addition, we noted the times taken from injury
to presentation and surgery, and means were calculated for
these. These have been reported in Table 2, with a mean time
of injury to surgery in our study cohort being 156.85 + 92.4
hours.

The reasons for the delay in the operation theatre were noted
inall cases. None of the cases were operated on within 24 hours
of injury or 24 hours of presentation to the hospital. We noted
the causes of delay in surgical management after the patients
reported to the trauma center. There was significant overlap
amongst cases, with more than one reason being ascribed to
multiple patients. The most common of these were the non-
availability of a slot in the operation theatre (65%) and the
non-availability of intensive care backup post-surgery (40%).
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Table 1: Demographic details of the patient population
Value

42.75 +15.20 years

85% young males

- Fall from height: 55%

- Road traffic accidents: 30%
- Fall of a heavy object: 10%
- Gunshot injury: 5%
ASIA-A: 50%

ASIA-B: 10%

ASIA-C: 30%

ASIA-D: 10%

Parameter

Mean age

Sex distribution

Causes of injury

ASIA impairment score

Surgical approach Anterior approach: 50%
Posterior approach: 50%
Comorbidities Nil: 60%

Hypertension: 30%
Type-2 Diabetes mellitus: 25%
Coronary heart disease: 15%

ASIA: American Spinal Injury Association impairment scale, A: No
motor or sensory function below the level of injury, B: Sensory but not
motor function is preserved below the level of injury, C: Motor function is
preserved, but more than 50% of key muscles below the neurological level
have a muscle grade<3, D: Motor function is preserved, but at least 50% of
key muscles below the neurological level have a muscle grade >/=3.

Table 2: Referral distance and time frames for surgery

Means calculated for surgical times (Mean + SD)
Referral distance (km) 157.2 + 86.13
Time from injury to presentation (hours) 60.4 +83.7
Time from presentation to surgery (hours) 96.45 + 64.49
Time from injury to surgery (hours) 156.85+92.4
SD: Standard deviation

Table 3: Reasons for delay in surgery

Reasons for delay in surgery Frequency
Non-availability of OT slot 65%
Intensive care unavailability 40%

Unfit for anesthesia 35%

Delay in imaging 20%
Financial reasons 15%
Non-availability of a surgeon 5%

OT: Operating theatre

All of these are summarized in Table 3. In individuals who
were considered unfit for surgery (35%), the most common
reasons were pulmonary complications and other associated
injuries, including pelvis and lower limb injuries, in 20% of
the patients included. 15% of patients came from a very poor

background, and funds had to be arranged before taking them
up for surgery to procure the consumables and the implants.
None of the comorbidities mentioned was responsible for the
delay in the surgery.

Correlations

Data analysis was conducted to ascertain whether factors
such as age, gender, level of injury, AIS grade, and referral
distance significantly correlated with the time taken from
injury to presentation, presentation to surgery, and injury to
surgery. The correlation between referral distance and time
from injury to presentation was approaching significance
(p-value = 0.076) with a correlation coefficient of 0.406.

DISCUSSION

In this observational study, we determined the demographic
profile of patients with cervical SCI presenting to an apex
tertiary care center in North India and identified potential
roadblocks to adequate management in these cases. The
demographic profile in our study cohort was similar to what
has previously been reported in SCI from the same region
and worldwide.®® Though there is literature regarding the
assessment of the barriers to early surgery,” emanating from
western world where the socio-demographic conditions
are different from Southeast Asia, and assessment of the
roadblocks in this region is of particular importance as it is a
vast majority of population which resides in this region with
unique socio-demographic profile. With this pilot study, we
intend to collaborate with other centers in this part of the
world to generate high-quality evidence for an evidence-
based approach to optimize patient outcomes.

While clinical guidelines have established that early surgery
and stabilization must be the standard of care in acutely
injured individuals with SCI, multiple barriers have been
identified in the literature that make achieving this target a
challenge to spine surgeons. The most common among these
include lack of operating room availability, delayed transfers
to a center equipped to handle such cases, and intensive care
unavailability.!®" In an analysis conducted using data from
the Rick Hansen Spinal Cord Registry (RHSCIR), Glennie
et al.'' (2017) determined that only 39% of cervical SCI
were operated on within 24 hours of injury. In their study
cohort, 80% of individuals were transferred to the referral
center within 24 hours of injury, in contrast to our findings,
where only 45% of cases reached our center within the first
24 hours."! Furlan et al.? (2013) identified healthcare-related
factors (extrinsic), like referral distance and time taken to
reach the hospital, and patient-related factors (extrinsic) like
associated injuries and comorbidities, and determined that
extrinsic factors had a greater role to play in the delay in the
surgical management of patients with SCL."2
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We conducted this pilot study to identify the roadblocks to
early surgical care for patients with acute SCI. Along with
factors discussed in studies from Western literature, some
factors were unique to our setting. These include factors such
as patient consent due to unwillingness for surgery, cultural
taboos, and, more importantly, the financial constraints of
the patients presenting with these injuries.” An unorganized
referral system is another significant deterrent to early
decompression. Long-term goals should include a timely
referral system and the establishment of institutional and
nationwide protocols to streamline patient management for
early intervention and to optimize outcomes.

Future

This pilot study was conducted to develop a Spine Attack
Study, which is a prospective study started in Jan 2024 to
operate on all cases of SCI with an operative indication as
soon as possible by resuscitating and shifting to the OR on
priority to expedite the process to decrease the time from
presentation to surgery. We also propose to establish a
corpus fund to facilitate early surgery and prevent a delay
in surgery for any patient, for financial reasons, delaying
the procurement of the consumables and implants for the
surgery. Lastly, a multidisciplinary approach with support
from radiologists and anesthetists to avoid delays in imaging
and having dedicated beds in an intensive care facility for the
perioperative care of patients with cervical spine trauma. At
the end of this study, we plan to evaluate the difference in
outcomes between patients who were operated on within 24
hours of injury and those who were not.

CONCLUSION

Early surgical decompression has been shown to improve
neurological and functional outcomes in patients with cervical
SCI; however, achieving this standard remains a challenge
in tertiary care settings. Our pilot study highlights multiple
roadblocks chiefly delays in presentation, unavailability of
operating room and intensive care facilities, anaesthetic
clearance issues, and financial constraints that collectively
push surgery well beyond the recommended early intervention
window. Addressing these barriers through streamlined
referral systems, priority operating room protocols, dedicated
intensive care resources, and financial support mechanisms
is essential. A coordinated, multidisciplinary approach and
institutional reforms are necessary to bridge the gap between
evidence and practice, ultimately improving outcomes for
patients with traumatic cervical spine injury.
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