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Intracranial hypertension is the most frequent cause of death 
or disability following severe traumatic brain injury (TBI). Marked 
intracranial hypertension due to brain edema reduces the perfusion 
pressure in capillary blood vessels, leading to hypoxia and further 
damage to brain tissue through ischemic injury. Thus, intracranial 
pressure (ICP) monitoring is a recommended standard procedure for 
the management of severe TBI [1,2]. In addition, first-tier therapies, 
including head elevation, optimized sedation, normalization of arterial 
carbon dioxide pressure, and the use of mannitol, hypertonic saline, 
neuromuscular blockade, and external ventricular drainage are used 
to control ICP [1]. However, many patients with severe TBI have 
intracranial hypertension that is refractory to these first-tier therapies, 
and decompressive procedures, including subtemporal decompression, 
temporal lobectomy, and hemispheric or bilateral decompressive 
craniectomy are often required to control ICP. Decompressive 
craniectomy is the strongest therapy for decreasing ICP. Although 
the efficacy of the above procedures for improving patient outcome 
remains controversial, several reports have suggested that decreasing 
ICP is efficacious [3-6].

We previously reported the usefulness of decompressive skinplasty 
with an artificial dermis in decompressive craniectomy for the 
management of severe TBI with uncontrollable brain swelling [7]. 
Although this technique contributed to dramatically decreasing ICP, 
the Glasgow Outcome Scale score was unchanged at discharge. One 
possible explanation is that most of our cases had severe diffuse brain 
injury, and severe functional damage in the brain may have already 
been present at the time of injury. Another possible explanation is that 
decompressive craniectomy caused expansion of the swollen brain 
and axonal stretch [5]. Although decompressive craniectomy has both 
advantages and disadvantages, we suppose that applying it alone for ICP 
control in cases of severe traumatic brain swelling has limited utility for 
improving the prognosis of patients with severe TBI. If overexpansion 
of the swollen brain enabled by decompressive craniectomy is 
controlled by other therapies, prognosis may be improved.

Second-tier options, including high-dose barbiturate therapy and 
mild hypothermia, can be used to control ICP. However, the efficacy of 
these procedures remains controversial and the side effects are severe 
[8,9]. Okuma et al. reported that intravenous injection of anti-high 
mobility group box-1 monoclonal antibody (HMGB1 mAb) efficiently 
reduced acute brain edema following TBI through protection of the 
blood-brain barrier and inhibition of the inflammatory responses in 
rats [10]. The 3-h therapeutic window of anti-HMGB1 mAb could 
be applicable for clinical use. At present, efficient therapies for brain 
injury and brain, edema targeting specific molecules is lacking. A 
combination of appropriate surgical and medical therapies that can 
overcome the current disadvantages may improve prognosis.

ICP monitoring is considered standard care for severe TBI, but 
Chesnut et al. reported no significant differences in mortality between 
patients with severe TBI who were treated with a protocol involving ICP 
monitoring and those treated with a protocol involving imaging and 

clinical examination [11]. However, these findings must be interpreted 
with caution. As the authors mention, several patients were without 
appropriate prehospital care for 1 h before arriving at the hospital. 
Thus, the study population may have had less severe brain injury than 
comparable intensive care unit populations in higher-income countries. 
In addition, elderly individuals with traumatic brain injury, who are 
prevalent in high-income countries, were not represented in the study 
of Chesnut et al. Although the value of knowing ICP precisely is not 
being challenged, decreasing the ICP did not necessarily contribute to 
improved prognosis.

Other monitoring techniques such as measurements of cerebral 
blood flow and brain tissue oxygenation have been reported [12]. 
Decreasing ICP does not reliably improve brain tissue oxygenation. 
Using brain tissue oxygenation monitoring in addition to ICP 
monitoring may lead to better outcome after severe TBI.

The efficacy of decompressive surgery for severe TBI in 
improving prognosis remains unclear. Further examinations are 
required to investigate the discrepancy between the control of TBI by 
decompressive surgery and prognosis in patients with severe TBI. A 
future combination of appropriate surgical and medical therapies that 
can compensate for disadvantages may improve prognosis of patients 
with severe TBI.
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