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Abstract: 

Every medical practice including neuroanesthesia always contains risks, so risk management is 
needed. Neuroanesthesia in cases of traumatic brain injury (TBI) with multiple facial fractures 
and subcutaneous emphysema is one of the risky prosedure that must be done very carefully and 
professionally. A case reported by a man, 53 years old, weight 80 kg, decreased consciousness 
due to head trauma and facial trauma and the presence of widespread subcutaneous emphysema. 
Performed risk management in the form of airway management, installation of water seal 
drainage and perioperative neuroanesthesia aimed at reducing intracranial pressure and 
maintaining adequate cerebral perfusion pressure. Medical decision making in this case does 
not only give attention to medical aspects but also must give attention to aspects of clinical 
ethics and medico-legal. Criteria for TBI patients with multiple facial fractures and 
subcutaneous emphysema for neuroanesthesia based on ethical and medicolegal considerations 
can be carried out based on clinical ethics theory and neuroanesthesia risk management so as to 
produce good patient outcomes. 
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I. Introduction 

 
Anesthesiology is a medical science that is always oriented to patient safety. However, 

complications can occur that can not be prevented, prompt and appropriate handling of the 
potential risks detected is needed (Cabrini & Levati, 2009). Because of the complexity of 
anesthesia and surgery, risk management is very important to reduce the morbidity and 
mortality associated with anesthesia, although the anesthetic prosedure is not alone in 
determining the success of surgery because it is also influenced by the patient's health status 
and the complexity of the operation (Cevik & Yuce, 2018). Every medical prosedure including 
neuroanesthesia always contains risks so that risk management is needed (Sampurna, 2004). 
Neuroanesthesia in cases of traumatic brain injury (TBI) with multiple facial fractures 
complicating the complications of subcutaneous emphysema is one of the risky measures so it 
must be done very carefully and professionally (Lienhart et al., 2006). 

 
TBI is a head trauma that causes impaired brain function with clinical symptoms such 

as confusion, decreased consciousness, seizures, coma, and motor and sensory disorders as 
well as neurological deficits. According to Yue (2020) the  cognitions  and  thoughts  of  a  
human  brain  are  accomplished  by  the  neurons  to  transmit informations  in  brain.  If  we  
want  to  know  the  thoughts  of  a  brain,  we  must  to  contact  the neural network of the 
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brain. In mild head trauma, symptoms that often arise are behavioral changes and 
neuropsychological changes. The bleeding that occurs in patients with head trauma is a clue 
for medical personnel to find out the location of head trauma. Bleeding due to intracranial 
trauma usually occurs in the epidural space, subdural space, subarachnoid space, brain tissue 
(intra cerebral hemorrhage) and cerebral ventricles (Aghakhani, et al., 2014; Farrell & Bendo, 
2018). TBI patients almost always undergo general anesthesia with the aim of surgery, 
radiological investigations, or to improve mechanical ventilation. TBI can result in head bone 
fractures, brain bruising, and injury to blood vessels and brain parenchyma which can cause 
intracranial bleeding and increased intracranial pressure (ICP). This process continues until 
inflammation and brain edema that will worsen the increase in ICP and ultimately can reduce 
the pressure of brain perfusion (PBP) (Syah et al., 2017). 

 
With the diagnosis of TBI with multiple facial fracture complications and complicated 

complications of subcutaneous emphysema, the patient's disease prognosis can be predicted. 
Prognosis in this patient dubia et malem (leads to poor). As it has been understood that the 
effects of TBI in general can be recognized clinically consisting of 2 types, namely the primary 
effect of direct cranioserebral injury that occurs during trauma and secondary effects of 
cranioserebral injury due to primary damage complications such as cerebral edema, cerebral 
blood damage, necrosis tissue, hyperthermia, and others (Lalenoh et al., 2012). Medical 
decision making in this case does not only give attention to medical aspects but also must give 
attention to aspects of clinical and medical ethics. Criteria for TBI patients with multiple facial 
fractures and subcutaneous emphysema who will be given neuroanesthesia based on ethical 
considerations can be carried out based on clinical ethical theory and anesthetic risk 
management (Jonsen et al., 2010). 

 

II. Case Report 
 

A man, 53 years old, was referred by the regional hospital with a history of decreased 
awareness due to traffic accidents. According to family information, after the incident the 
patient was unconscious, vomiting was found, bleeding from the nose, mouth and ears. Also 
found fractures in the facial bones. Shortness of breath found and the whole body looks even 
more swollen when in the hospital area treatment. Physical examination and preoperative 
management in the ER found the patient in a hemodynamically unstable condition, respiratory 
rate 30 times / minute and increased work of breathing, asymmetrical chest wall movement 
and lesions on the left chest, on palpation there was crepitation on the face, neck, chest, 
abdomen and scrotum. Physical examination of the head found a fracture of the 
temporoparital os sinistra, os frontal dextra and os arcus zygomaticus sinistra. On physical 
examination found problems with swollen neck, plica vocalis edema, fractures in the zygoma, 
swollen hands and thighs, swollen scrotum, crepitation of the neck and chest. The patient was 
diagnosed with TBI with multiple facial fracture complications and subcutaneous emphysema. 
This situation disturbs the airway, breathing and circulation, so that the risk that occurs in the 
state of facial fractures and subcutaneous emphysema causes difficult intubation. So that risk 
management steps are needed to reduce morbidity and mortality and also discuss the ethical 
and medicolegal aspects of risk management. 

      

III. Discussion 
 

Risk management in neuroanesthesia includes preventive measures and management 
evaluations that have been carried out to reduce morbidity and mortality (Cabrini & Levati, 
2009). The American Society of Anesthesiologists (ASA) has made a risk classification in the 
field of anesthesia that has been used extensively (Kumar & Kumar, 2015; Cevik & Yuce, 
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2018). Risk management is an effort that tends to be proactive and can also be an evaluation 
of previous experience to be applied in an effort to reduce or prevent similar problems in the 
future (Sampurna, 2004). There are four steps of risk management in the neuroanesthesia: (1) 
detection of problems (2) assessing the problem (3) resolution of the problem, and (4) 
verification (Cabrini & Levati, 2009). These patients are categorized in ASA level 3-4 status 
with moderate to high risk. Risk management in this case includes the steps mentioned above. 

 
The first step is detection of problems, in this case patients with clinical asymmetrical 

chest movements supported by chest x-ray examination found a left posterior fracture, which 
causes an increased risk for pneumothorax which progresses to subcutaneous emphysema. 
Subcutaneous emphysema is a condition where there is air between the tissues under the skin. 
Many things can cause subcutaneous emphysema including sharp trauma, pneumothorax 
barotrauma, infection, malignancy, or complications from several surgical procedures. The 
most typical symptom that appears is swelling around the neck accompanied by chest pain. 
Other symptoms include sore throat, difficulty swallowing, pain in the neck area, difficulty 
breathing, wheezing, and distension. Complications of subcutaneous emphysema can cause 
disruption of full lung expansion and can be followed by increased airway pressure, severe 
respiratory acidosis, ventilation failure, pacemaker malfunction, and tension phenomena 
(Aghajanzadeh et al., 2015). 

 
The second step is assessing the problem, which is difficult for intubated patients 

because of the subcutaneous emphysema which extends mainly in the cervical area to cause 
epiglottis and paratracheal swelling to completely cover the anatomy and landmarks for 
intubation. The management of subcutaneous emphysema is carried out simultaneously by 
overcoming the cause. The main thing done is a subcutaneous incision using a needle, drain 
and cervical mediastinostomy (Aghajanzadeh et al., 2015). Multiple Fracture is a condition 
where there is loss of continuity of bone tissue in more than one line caused by external 
pressure characterized by pain, swelling, deformity and impaired function in the fracture area 
(Barak et al., 2015). TBI cases accompanied by subcutaneous emphysema and multiple 
fractures on the face can cause a difficult problem of intubation. So that airway management is 
needed, and appropriate interventions are needed to reduce morbidity and mortality. 

 
The third step, resolution of problem, is the management of the airway in the form of 

tracheal intubation (Curry et al., 2011). The fourth step is verification, the installation of 
intubation puts a positive pressure on the patient that causes the expansion of existing 
subcutis emphysema. Therefore, installation of a Water Seal Drainage (WSD) before 
intubation is needed to expel trapped air in the pleural cavity so that it does not worsen the 
condition of subcutaneous emphysema (Olmstead, 2018). Perioperative management of 
neuroanesthesia starting from the emergency room, in the operating room and in the 
Intensive care Unit (ICU) also influences the outcome of the patient's postoperative condition 
(Barak et al., 2015). 

 
Basically, risk management is an ongoing cyclic process, generally consisting of four 

stages namely risk awareness, risk prevention, risk reduction, and risk transfer (Kohn et al, 
2000). However, clinical risk management in neuroanesthesia is carried out in five stages 
namely risk awareness, risk identification, risk assessment, risk management and re-evaluation 
(Bould et al., 2006). The medical risks associated with anesthesia are often used as benchmarks 
for improving quality in hospitals (Haller et al., 2011). 

 
To reduce the risk of post-surgery, extubation of this patient is not performed due to 

severe cerebral edema and disruption of ventilation, as in general neurosurgical surgery of 
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patients is awakened from anesthesia as soon as possible, so that neurological status can be 
evaluated immediately as a result of surgery. It is also in accordance with the procedure that in 
patients with severe head injury there is cerebral edema or potentially having cerebral edema, 
extubation is not done immediately so there is the term slow weaning and delayed extubation. 
Late emergence can be performed on conditions: poor preoperative level of consciousness, 
risk of edema or aggravation of edema such as long surgeries, heavy bleeding, near vital areas, 
extensive operations, preoperative difficult airway management (Butterworth et al., 2013; 
Farrell & Bendo, 2018). 

 
In this patient risk management is performed on neuroanesthesia which is focused on 

correction of primary brain injury and avoiding secondary brain injury, early resuscitation, 
hemodynamic stabilization, and emergency surgery for evacuation of bleeding by providing 
adequate surgical conditions (slack brain), reducing ICP by decreasing cerebral blood Flow 
(CBF), reduces Cerebral Metabolic Oxygen Rate (CMRO2), maintains Cerebral Perfussion 
Pressure (CPP), and optimizes brain Oxygen Delivery (DO2), protects nerve tissue from 
ischemia and injury (Brain Protection). (Syah et al., 2017; Basuki et al., 2015; Bisri, 2012). 

 
By using the ABCDE Neuro Anesthesia principle: A) airway, freeing airway all the 

time, B) breathing, controlling ventilation to get adequate oxygenation and normocapnea, C) 
circulation, avoiding excessive blood pressure increase or decrease, avoiding mechanical 
factors that increase pressure cerebral veins, maintain conditions of normotension, 
normoglycemia, isoosmolar during anesthesia, D) drugs, avoid drugs and anesthesia 
techniques that can increase ICP, and give drugs that have a protective effect of the brain, E) 
environment, temperature control with a core temperature target of 35oC at operating room. 
Patients brought to the operating room are already in control of ventilation because they are 
intubated in the emergency department, and during the diagnostic measures are still carried 
out ventilation control with relaxants (Shah et al., 2017; Basuki et al., 2015; Bisri, 2012). 

 
In addition to risk management, it is also necessary to discuss ethical and medicolegal 

aspects in making medical decisions for patients. Determination of medical indications in TBI 
patients can be done using the principle of beneficence and nonmaleficence. The Beneficence 
Principle means that therapy must provide medical benefits, while non-maleficence means 
don't harm the patient both medically and financially (Jonsen et al., 2010). TBI is a big 
problem in the medical world because of the high mortality and morbidity that are generally 
caused by traffic accidents (Lalenoh et al., 2012). There are three goals for anesthesiologists 
besides facilitating surgery, they are (1) controlling intracranial pressure and brain volume, (2) 
protecting nerve tissue from ischemia and injury, (3) reducing bleeding (Bisri, 2012). 
Successful management of primary and secondary brain injuries can affect the quality of life 
after anesthesia and surgery. 

 
Measurement of quality of life is determined using the principles of beneficence, 

nonmaleficence and autonomy. Quality of life is a form of satisfaction, value statement, life 
experience in all aspects for better or worse (Jonsen et al., 2010). Determination of the quality 
of life of patients after anesthesia needs to be considered because the condition of pre-
anesthesia patients is already bad. In this condition, ethical considerations can be carried out 
with the prima facie approach by establishing the interests of patients or with the minus 
mallum approach by choosing more minimal harms or with the double effect principle 
because the only way to take is surgery (Beauchamp & Childress, 2013).  

 
The patient and / or family's request also needs to be served using the Autonomy 

principle. Autonomy means that every medical action must be approved by a competent 
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patient (or his immediate family, in the event that the patient cannot give his consent). Ethical 
and medicolegal standards for decision making are based on decisions made for patients. 
Although clinical ethics is more focused on medical indications, patient demand and quality of 
life, medical decisions are not only made by doctors and patients but must also consider other 
aspects such as socio-cultural, religious, religious and financial. Contextual features are 
obtained by using the principles of justice and fairness (Jonsen et al., 2010). 

 
IV. Conclusion 

 
According to Suryadi (2020) ethical  problems  when  patients  leave  ICU  can  also  

arise.  Based  on  the  research  of Oerlemans  et  al,  found  ethical  problems  in  the  form  
of  the  end  of  the  indicative  period  of treatment  given,  differences  of  opinion  about  
the  cessation  of  management  in  the  ICU,  the patient returned to stability after the 
termination of life assistance therapy and the patient was stable  during  administration  and  
treatment  at  the  ICU. Medical decision making coupled with risk management as well as 
ethical and medicolegal decisions is highly recommended. In this patient, risk management has 
been carried out as well as ethical and medicolegal considerations that produce the best 
decisions for patients. With continuous risk management, it can reduce or prevent similar 
problems in the future. Determination of quality of life of patients after anesthesia needs to be 
considered because the condition of pre-anesthesia patients is already bad. In this condition, 
ethical considerations can be made using the prima facie approach, the minus mallum 
principle and the double effect principle. 
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