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A b s t r ac t
The overuse and underuse of resources in health systems can be a problem for patients with neurotrauma. The associated costs in developed
countries (where the problem has been better studied) are immense. The use of inexpensive interventions can be a strategy to optimize healthcare
without compromising quality. The fact that a device/strategy is cheaper, in general, is because it is of lower quality or whose therapeutic
effects have not been proven in that population. In poor countries, many times they are out of options to use expired drugs or devices in public
hospitals. An example is the use of shunts for hydrocephalus or osteosynthesis instruments without certification- risk/benefit, since they are
more accessible due to cheaper for the institutions.
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The overuse and underuse of resources in health systems can be
a problem for patients with neurotrauma. The associated costs
in developed countries (where the problem has been better
studied) are immense.1,2 The use of inexpensive interventions
can be a strategy to optimize healthcare without compromising
quality. The fact that a device/strategy is cheaper, in general, is
because it is of lower quality or whose therapeutic effects have
not been proven in that population. In poor countries, many times
they are out of options to use expired drugs or devices in public
hospitals. An example is the use of shunts for hydrocephalus or
osteosynthesis instruments without certification-risk/benefit,
since they are more accessible due to cheaper for the institutions.
Like any other program, neurotrauma is dealt with at level
1 trauma centers with the full complement of resources vs mostly
emergency medical personnel in developing countries. 3 It is
difficult to put such a range of discrepancy between two extremes
and make an acceptable center point with variations that are
not too off the target. Traumatic brain injury (TBI) requires a
multifaceted approach to tackle.4 This approach should include
reasonable resources with an acceptable outcome for all types
of communities and nations (OK, it is impossible to use the
management protocols of developed countries in poor countries.
Strategies must be individualized according to resources and
contexts). Is it possible to equate health care in countries with low
economic development compared to countries with high buying
powered nations? Here we will go over overuse or underuse of
resources to manage TBI once it is confirmed. The public and
emergency medical personnel education will help to bridge
patients to the location where management of TBI can be brought
to a plateau stage. This plateau initially will be different based
upon the resources. Once that is clarified by a specific location,
up ticking might be possible.
We can go over a few specifics once the diagnosis is made.
These specifics are shown in Figure 1. Although this list is
extensive but not exhausted. Every center is different, and it is
prudent to apply local policies and practices to prevent over
or underutilization of resources for the management of TBI.
Measurement of the minimally invasive method for confirming
and adjustment of intracranial pressure is required in certain TBIs.
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Insertion of a device with near-normal imaging or not insertion in
extensive injury can cloud the management. Airway management
with TBI is usually decided by GCS and emergent surgical
planning. Impending herniation and surgical intervention will
require intubation, though in a control setting intubation can be
delayed. Without any impending herniation risk, the question of
full medical control of ICP vs per-emptive decompressive surgery
is always there. Also, the decision to proceed to decompression
with medical therapy failure is sometimes delayed to buy
more time, leading to complications due to medical therapy,
that is, profound pulmonary injury (otherwise, enhancement
of early craniectomies without a precise indication (bifrontal
decompression) in patients who could benefit from intensive
medical treatment. During the management with medical therapy,
without control on ICP; sedation, analgesia, and paralysis can
lead to side effects vs underdosing of the same medications.
Technology is available to judge how much, how long, and when
to wean these but what happens in those centers where there
is no neuromonitoring? Medical empiricism reigns, often badly
founded). Other management elements during the care of TBI
which should be considered with the proper utilization include
the control of body temperature, lung-protective ventilation with
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Fig. 1: Elements of overuse or underuse of resources in TBI progression
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a risk of hypercarbia, trophic feeding vs hyperglycemia from full
goal feeding, and prevention of Deep vein thrombosis (DVT) with
chemoprophylaxis vs the risk of further intracranial bleeding.
There are two issues where discussion cannot be complete for
the TBI progression: Permanent breathing assist and when to stop
or continue full care. Extubation with the reintubation increases
inpatient mortality and morbidity. These patients will benefit from
tracheostomy once able to undergo the procedure and the cranial
process has stabilized. Delay in extubation or tracheostomy may lead
to other newer morbidities like pneumonia, DVT, sepsis, line infection,
and upper airway injury. Severe TBI is a condition of prolonged ICU
stay and requires multiple adjustments during the care. A stage
comes in instead of full medical and surgical care, the patient
proceeds to extensive brain injury and complications. To continue
care, the patient probably will come out with major functional
limitations. The neuroprognosis and continued aggressive care are
based upon detailed discussion with the surrogate- decision-maker
and care team. The cessation of aggressive care with adequate
imaging can be underuse of the management vs continue futile care
with herniation leading to overuse of resources.
The TBI exposes us to many challenges in healthcare resource
utilization. 5,6 The mitigation of inadequate use of resources
should be one of the goals in poor countries, while in developed
countries the problem is also relevant due to overuse of resources.
A multimodal approach from continuous education campaigns to
reduce costs and more information are key to achieving a gaussian
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curve in healthcare delivery regardless of how much resources are
available.
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