Letter to the Editor
Ways to Improve Outcomes of Traumatic Acute Spinal
Cord Injury: Integrated Approaches of Improved
Prehospital Care, the Adoption of Synergistic Medical
and Surgical Intervention, Along with Care for
Associated Systemic Injury and Rehabilitation and
Social Inclusion

LETTER:
e read with great interest the recent study by Catapano et al.1
titled “Higher Mean Arterial Pressure Values Correlate with
Neurologic Improvement in Patients with Initially Complete
Spinal Cord Injuries.” Spinal cord injury often results in
signiﬁcant neurologic dysfunction and disability, loss of
economic productivity, huge expenditures in treatment and
rehabilitation and cost to the society, in addition to the need for
a caretaker to assist the patient in activities of daily living.

W

Ideally, the beginning of care for acute traumatic spinal cord injury
cases should commence immediately from the moment of traumatic impact and continue during safe evacuation from the site of
the accident, the provision of immediate resuscitation by trained
paramedics, adequate immobilization, and proper prehospital
care, all of which constitute important pillars of management.
Early transportation to a specialized hospital after prompt resuscitation, a detailed neurologic evaluation, pertinent neuroimaging
studies, medical intervention including maintenance of airway and
circulation, augmentation and maintenance of target level mean
arterial pressure, avoidance of any hypotensive episodes, assessment and appropriate care of associated systemic injury, early
surgical spinal decompression as judiciously needed, and rehabilitation are considered integral, constituent parts of the complex
management strategy of acute spinal cord injury care.2-5
Catapano et al.1 performed a revalidation study of mean arterial
pressure augmentation and maintenance greater than 85 mm Hg
with the infusion of single or multiple vasopressor agents for
1 week in 62 patients with acute traumatic spinal cord injury to
minimize further spinal cord ischemia, stratiﬁed by
postresuscitation American Spinal Injury Association Impairment
Scale (AIS) scores. Thirty-three patients were determined to have
sustained complete spinal cord injuries, of whom 11 showed signiﬁcant improvement by at least one grade of AIS score at time of
hospital discharge. The initial average mean arterial pressure of
patients with AIS grade A who showed improvement was significantly greater (96.6 mm Hg) compared with their counterparts in
nonimproved groups (94.4 mm Hg), and the improved group also
had a signiﬁcant comparatively very lower incidence of mean
arterial pressure values, decreasing to less than 85 mm Hg. Catapano et al.1 provide an important medical adjunct for the
management of acute spinal cord injury and guidelines for the
management of spinal cord injury, noting that greater mean
arterial pressure values correlate with neurologic improvement
in patients with initially complete traumatic spinal cord injury.
In 1993, Bednarczyk and Sanderson2 compared the utility and
concerns of 3 grading systems commonly used to classify
patients with acute traumatic spinal cord injury, including the
American Spinal Injury Association Scale (ASIA), the Wheelchair
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Basketball Sports Test, and the Bracken Scale. They concluded
that the ASIA scale had the greatest discrimination in grouping
subjects with both incomplete and mixed spinal cord injuries.
In 1999, Iseli et al.3 carried out a comparative analysis evaluating
the functional recovery and various prognostic factors of 67
paraplegic patients, 39 with traumatic spinal cord injury and the
other 28 with ischemic injury. They observed that the extent of
neurologic deﬁcits and rate of recovery were quite similar in
both groups, and a detailed neurologic evaluation and
electrophysiological examination were considered as important
prognostic factors affecting the patient’s ﬁnal functional recovery.
In 2015, Witiw and Fehlings4 observed that improved knowledge
of pathophysiological processes of early secondary phases of
spinal cord injury, i.e., ischemia of spinal cord, cellular
excitotoxicity, free radical mediated peroxidation, and ionic
imbalance, leading to the development of targeted medical
management with emphasis on improving tissue perfusion and
oxygenation by the induction of hypertension, complete
avoidance of hypotensive episodes, early transfer to a specialized
spine center, and managing and monitoring patients in wellequipped critical care units and facilities of earlier spinal cord
decompression, collectively can help to improve the neurologic
recovery.
Harrop et al.5 retrospectively analyzed the causes of early
neurologic deterioration in 182 patients who sustained a
complete spinal cord injury. A total of 12 patients who
experienced neurologic deterioration were subdivided in 3
subgroups, early (within 24 hours of admission), intermediate
(after 24 hours to 7 days), and ﬁnally delayed (more than 7
days). The important causes were traction and immobilization in
the early group, sustained hypotension in patients with fracture
dislocations in the intermediate group, and vertebral artery
injuries in late groups. The authors concluded that the
management of complete spinal cord injury can be improved
with recognizing causes early and providing appropriate targeted
intervention.
The study by Catapano et al.1 is not the ﬁrst study to emphasize
appropriate care in resuscitation, hemodynamic stabilization,
and monitoring with augmented mean arterial pressure with the
aid of single- or multiple-concurrent vasopressor agent infusions. In 1997, Vale et al.6 prospectively applied resuscitation
principles with an intention to maintain spinal cord blood ﬂow
and perfusion and to minimize or prevent the progression of
secondary injury with intravenous volume expansion and
maintenance of augmented blood pressure at targeted levels in a
total of 77 patients who sustained spinal cord injuries occurring
from C1 to D12 level. Patients were appropriately immobilized,
and fracture reduction was carried out. Mean arterial blood
pressure was maintained greater than 85 mm Hg under
monitoring with Swan-Ganz and arterial blood pressure catheters, with supplementation of the appropriate quantity of intravenous ﬂuids, colloid infusion, and also vasopressor agent
infusion to augment blood pressure. The authors concluded early
aggressive medical management is an important therapeutic
intervention and also acts as a prognostic factor that can optimize
the potential for chances enhanced neurologic recovery. In 2011
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Cash et al.7 undertook a detailed literature review to deﬁne key
parameters for cardiopulmonary support/resuscitation in
intensive cardiopulmonary management in patients sustaining
acute spinal cord injury, including their management at
specialized centers, risk of cardiopulmonary complications,
blood pressure and oxygenation or ventilation support, and risk
factors that required care in the intensive care unit. The authors
recommended a special care unit as a suitable place of care of
such patients but observed the existence of only relatively weak
statistical evidence regarding the role and importance of the
maintenance of mean arterial pressure greater than 85 mm Hg
for 1 week’s duration.
8

Readdy et al. analyzed retrospectively 34 cases who sustained
acute traumatic central cord syndrome and were administered
vasopressor agents to maintain targeted mean arterial pressure
for a mean duration of 101 hours. Dopamine was the most
commonly used primary vasopressor agent, followed by
phenylephrine, with their associated corresponding incidence of
cardiogenic complications rates reported as 68% and 46%,
respectively. Readdy et al.8 noted that improvement in
neurologic status was observed in all patients by a median of 1
ASIA grade.
1

Catapano et al. observed a positive correlation between
maintained and monitored mean arterial pressure values and
neurologic recovery in the AIS grade A, B, and C patients;
however, important complications regarding vasopressoraugmented mean arterial pressure maintenance should be
noted: 1) hypoperfusion of extremities, renal ischemia, and
cardiogenic complications; 2) monitoring and maintenance of
augmented mean arterial pressure for more than 7 days, because
prolonged immobilization can lead to the development of deep
venous thrombosis and thromboembolism, pneumonitis, and
pressure sores; and 3) local effects such skin necrosis of the limbs.
Despite the association of these complications, the judicious use
of vasopressor agents is highly justiﬁed and recommended under
direct supervision to monitor the early development of anticipated
complications along with the application of appropriate preventive
measures.
Catapano et al.1 should be commended for highlighting an
important social issue of widespread prevalence of biased
nihilistic attitude and approach towards complete acute spinal
cord injury sufferers while providing care during resuscitation,
intensive care unit, and called for immediate change on the
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basis of a humanitarian approach.1 Furthermore, such patients
should be provided the necessary help to foster social inclusion,
and any tendency toward discrimination should be addressed
and physical and vocational rehabilitation is integral part of
spinal cord injury management.9 Finally, the study by Catapano
et al.1 provides a very vital medical adjunct for the management
of patients with an initially complete spinal cord injury; the
authors noted that these cases are likely to receive maximum
beneﬁt from mean arterial pressure augmentation, ﬁnally
providing a ray of hope in their lives.
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