e 3 A A TR TS VRS (4] TSR 3057 e 3 1
S Y R B BT 91 . ke

Application of Decreasing Brain Tissue Gliosis, Elevating Brain
Tissue O2 Partial Pressure, and Maintaining Optimal Cerebral
Perfusion Pressure in Treatment of Severe Traumatic Brain Injury
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Before 1997, Taiwan was one of the areas with the highest incidence and mortality
rate of traumatic brain injuries (TBI) in the world. This situation mainly resulted from
a large number of motorcyclists, of whom only very few wore a helmet. In order to
tackle this serious problem, we carried out several studies on TBI in the past few
years. According to different subjects, material and methods, there were seven main
topics of studies, which were:1. Epidemiological study of TBI: We initiated a
nationwide brain injury survey. We found that incidence of TBI was higher in the
rural area than in the urban area of Taiwan. Seventy percent of the TBI were due to
motorcycle accidents and most of the motorcycle riders did not wear a helmet. So we
asserted that the mandatory helmet use law would be the most important and effective
policy to reduce and to prevent TBI in Taiwan. 2. Intervention study of TBI: We
started a complete study comparing the trend of TBI before and that after the
mandatory helmet use law. We found that after the helmet use law, there was a
reduction of the rate of consciousness disturbance, skull fracture and intracranial
hemorrhage in the motorcycle related accidents. We concluded that the helmet use law
intervention was effective and the continue education for the use of helmet and
re-enforcement of the helmet use law were essential to maintain a satisfactory rate of
helmet use in motorcyclists.



3. Study of neurobehavioral: With the use of the neurobehavioral rating scale (NRS)
of Levin et al. (1987), we investigated the relationship of neurobehavioral
disturbances in TBI patients with the severity and duration of head injury. NRS
factors “cognitive language” and “anxiety” were significantly different in head injury
subgroups with different degree of brain injury. 4. Epidemiological study of spinal
cord injury: After the helmet use law, the incidence of TBI in Taiwan was proved to
be successfully declined, but the use of helmet might increase the risk of spinal cord
injury. In order to investigate the correlation of helmet use with spinal cord injury, we
collected the registered and telephone interview data from the “Head and Spinal Cord
Injury Study Group, R.O.C” for important after injury evaluation. The result showed
that the use of helmet would not cause cervical spine injury. 5. International
collaborative program: TBI is a tough and complicated issue for developing countries.
However, most of these countries have limited resources and facilities for TBI
prevention and treatment. Kraus, Jennett and Frankowski reported in 1990 that the
annual incidence rate of head injury was 132—-430/105, and the annual morality rate
was 9-32/105. Although every country has their own method, definition and strategies
in their TBI databases collection, the comparative results between developing
countries and developed countries showed that the developing countries faced a more
serious problem of TBI. 6. Quality of life study of severe TBI: The main goal of the
TBI patients care is to reduce the severity of disability, mortality rates, and their
quality of life as much as possible. Since 1970, many researches showed that
application of intensive care on severe TBI patients significantly decreased the
severity and mortality rates. USA published the “Guidelines of management in severe
head injury” in 1995, suggesting the use of intracranial pressure monitors to control
not only the intracranial pressure, but also to maintain the cerebral perfusion pressure.
That was a breakthrough concept that could clinically help to avoid cell necrosis due
to ischemia of brain tissues and was now widely used in Europe and America after a 5
years evaluation. 7. Study of minor TBI: This is an international collaborative cohort
study of six countries (Australia, Italy, India, USA, Argentina and Taiwan) with
standardized method of study and forms. We aim to find out the risk and prognostic
index of patients with minor traumatic brain injury, and provide patients with better
quality of care. 8. Guidelines for management of severe TBI in Taiwan: We invited 32
neurosurgical experts from medical centers and local regional hospitals in different
parts of Taiwan to join the Taiwan TBI guideline consensus meetings and conferences.
We chose eight topics of guideline development:

Management in emergency room

ICP monitor

CPP and fluid management



Use of sedation

Nutrition

Management of intracranial hypertension

Seizure prophylaxis
Second tier therapy
Within this dissertation, 4 major basic and clinical researches for the severe traumatic
brain injury were conducted. 4 major conclusions were summarized as following: (1)
HA application could effectively reduce the gliosis in brain cortex not only on the
thickness of the scarring and also in glia cell proliferation. All these change was
believed to be related with the lesser chance of post traumatic or post operative
seizure incidence. (2) HBOT could elevate the brain oxygenation; promote the GCS
improvement, and also the 3 months outcome, esp. in GOS change. But the timing
when the HOBT implement need further clarification. (3) Slower speed of
hemodialysis, more frequently dialysis could reduce the severity of brain edema
effective. These subtle changes for the patient who need dialysis could reduce I1CP
incidence and increase the survival rate for these patient also. And (4) Improved
cerebral perfusion, esp. for the patient with extreme poor GCS after the brain trauma
could be indicated for the better outcome and better survival rate. But the high
complication rate should be also monitored closely to avoid the further disaster during
the maintenance patient’s CPP.
These entire 4 major topics was only the beginning of the clinical trial for the
development of the treatment guideline of severe traumatic brain injury. We hope in
the near future, some more researchers could join into this field of research. With all
there efforts evidence-based guideline could be then setup and well accepted by the
clinical practice.



