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ABSTRACT 

Lombok earthquake that occurred in July 2018 has three large magnitude earthquakes that caused 

huge losses; 564 victims died, 1684 injured, 445 343 refugees, and 215 628 houses were damaged. 

The role of anesthesiology is very important to give prompt therapy for injured victims. This 

research gave an overview of the important role of Anesthesiologist and the selection of anesthesia 

techniques during the natural disasters’ victims’ management. This study was conducted by 

collecting data of all earthquake victims treated at the emergency room (ER) of RSUD NTB on 

August 6th and 7th 2018 and all victims operated during August 5 – 25th 2018. All data were 

recorded, analyzed, and presented in descriptive form using frequency, pie chart, and bar diagrams. 

The result shown that the highest number of patients treated in ER are during the first seven days 

after the earthquake and reduced to several weeks. The majority of patients treated are trauma 

patients who need orthopedic surgery. Since limited number of anesthesiologist should be 

considered with the right selection of anesthesia techniques, so that the disaster preparedness could 

be prepared well and the disaster management could run well. General anesthesia was widely used 

than regional anesthesia, but the different is not significant. The type of regional anesthetic drug 

usually used is lidodex in combination with catapres. The role of anesthesiologist during disaster 

is important to handle a safe and optimal surgical condition.  
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INTRODUCTION 

Earthquakes are the second most frequent natural disasters after floods and cause the largest 

economic losses in the world during 2007-2016 (CRED, 2017). Indonesia is at the confluence of 

three active world plates, namely the India-Australia, Eurasia, and Pacific plates, making it very 

vulnerable to earthquake occurrence (Marfai et al., 2008). Losses caused by earthquakes depend 

on the magnitude scale, the distance from the epicenter, population density, earthquake 

preparedness, and mitigation efforts (Bartels & Rooyen, 2012). 

The prevalence of earthquake events in Indonesia during January 2017-April 2017 with a 

magnitude of 1-9.5 Richter scale is 1426 events (Hamdani & Budi, 2017). Usually, a large 

magnitude earthquake only occurs once, followed by small magnitude earthquakes afterwards. But 

not likely in Lombok earthquake that occurred in July 2018 as the large magnitude earthquake 

occurred three times on July 29th 2018, August 5th 2018, and August 19th 2018. In addition, there 

were 2087 times small magnitude earthquake with 64 of them can be felt happened afterward 

(BMKG, 2018). The large magnitude earthquakes occurred repeatedly in Lombok caused huge 

losses; 564 victims died, 1684 injured, 445 343 refugees, and 215 628 houses were damaged. 

The main cause of death and injuries is collapsed building (Noji, 2000). Most of these 

buildings are not designed to withstand earthquakes or had poor construction (Glass et al., 1977; 

Noji et al., 1990). The mode of injury when victims were buried with the building, the severity of 

injuries, and the length of time taken to evacuate victims affect the mortality and morbidity rate 

(Pointer, 1992; Coburn & Hughes, 1987; Coburn et al., 1987; Better & Stein, 1990). The role of 

physicians, general practitioners, specialist doctors, and nurses, are also very important in the first 

hour after the earthquake to prevent the worsen condition. The most needed specialist on this 

condition includes anesthesiology and surgery to provide prompt therapy for injured victims 

(Schultz et al., 1996). Anesthesia is also a very important component to manage victims’ pain 

before, during, and after the operation (Centurion et al., 2017). 

Anesthetic techniques that can be applied to earthquake victims are general and regional 

anesthesia. During the Nepal earthquake management 2015, regional anesthesia techniques have 

been widely used because of several advantages such as safer for unknown patient’s history of 

illness, shorten period of anesthesia recovery and the use of ICU, the minimize use of oxygen and 

other postoperative treatments, and the ability to minimize postoperative pain (Lehavi et al., 2016). 
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This research was conducted to describe the condition of Lombok earthquake victims 

managed by RSUD NTB. This research gave an overview of the important role of Anesthesiologist 

and the selection of anesthesia techniques during the natural disasters’ victims’ management. 

 

METHOD 

This study was conducted by collecting data of all earthquake victims treated at the 

emergency room (ER) of RSUD NTB on August 6th and 7th 2018 and all victims operated during 

August 5 – 25th 2018. Descriptive observational analysis was carried out on the type of anesthesia 

techniques and drugs used. The data was also differed based on trauma and non-trauma cases and 

type of surgery performed. All data were recorded, analyzed, and presented in descriptive form 

using frequency, pie chart, and bar diagrams. 

 

RESULTS 

There were 166 victims treated in ER of RSUD NTB on August 6th and 7th 2018. 133 

victims were trauma patients and 33 other were non-trauma patients. There were also 153 

operations done during August 5th – 25th 2018 as some patients experienced more than one 

operation procedure (shown in Figure 1). Day 1 shown in Figure 1 was July 29th 2018 where the 

first large magnitude earthquake happened. Day 7 shown in Figure 1 was August 5th 2018 where 

the disaster management team started to evacuate victims. 

 

Figure 1 The number of operations during earthquake management 
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The proportion of patients who underwent surgery during this period was 79 women 

(51.6%) and 74 men (48.4%). The youngest age was one day old and the oldest age was 95 years 

old, with the most age of 30 years old. Elder patients were dominated by women, while children 

and young adult patients were dominated by men. 

The comparison of the amount of general and regional anesthesia techniques selection is 

not much different. 84 among 153 patients received general anesthesia (54.9%) and 69 others 

received regional anesthesia (45.1%). Similarly, the comparison of anesthesia techniques used in 

men and women patients showed no significant difference. In men, 43 (28.1%) patients received 

general anesthesia and 30 (19.6%) patients received regional anesthesia. In women, 39 (24.49%) 

patients received general anesthesia and 38 (24.84%) patients received regional anesthesia. 

The artificial airways used in general anesthesia were intubation, mask, and laryngeal mask 

airway (LMA). The most widely used is intubation techniques as many as 62 patients (75%), 

followed by the use of masks on 12 patients (14%), and the use of LMA on 9 patients (11%). 

While, the regional techniques used include subarachnoid blocks (SAB) and peripheral nerve block 

(PNB) with consecutive number of 66 patients (94%) and 4 patients (6%). 

 

    Figure 2 Artificial Airways Distribution Figure 3 Type of Regional Anesthesia Used 

Regional anesthesia drugs used in this study were lidocaine, lidodex, levobupivacaine, 

lidodex with catapres, and other drugs such as naropine. The most drug used was lidodex with 

catapres as much as 49%, followed with lidocain (20%), lidodex (14%), levobupivacaine (10%), 

and other drugs (7%). 
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Figure 4 Drugs Used for Regional Anesthesia 

The most operation type during the earthquake management was orthopedics with 109 

times (70.8%), followed by neurosurgery (13%), general surgery (10.4%), plastic surgery (4.5%), 

and obstetric and urology with the same percentage of 0.6%. An illustration of the selection of 

anesthesia techniques in each operation type can be shown by Figure 5. 

 

Figure 5 The selection of anesthesia techniques based on operation type 

Regional anesthesia was mostly used during the orthopedics. Based on the region, the 

regional anesthesia was mostly used in cruris region (53.62%), followed by femoral region 

(26.09%), and pedis (7.25%). 
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Figure 6 The distribution of anesthesia based on operation’s region 

Based on the operation procedure, amputation, debridement, and fixation were used 

regional anesthesia mostly as much as 100%, 54.69%, and 59.57%. On the other hand, craniotomy 

(100%) and other procedures (83.33%) were dominated with general anesthesia. These other 

procedures include skin grafting, reconstruction surgery, laparotomy, thoracocentesis, and 

vertebral stabilization procedure. 

 

Figure 7 The distribution of anesthesia techniques based on operation procedures 

 

DISCUSSION 

The earthquake in Lombok Island was different from other earthquake as the large 

magnitude earthquake was happened three times. The largest magnitude earthquake was occurred 

in August 5th 2018 and was claimed as the most casualties than the previous and subsequent major 

earthquakes. In addition, the time when the earthquake happened was the time when the people 

asleep inside of the house so that the population couldn’t able to escape and look for a shelter. This 

condition also explained why the victims were dominant with orthopedics traumas and injuries. 
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In natural disasters like earthquakes, the third to fifth days after the disaster happened is 

the busiest day where victims start to seek for medical help (Naghii, 2005). In this study, the 

highest number of victims treated in ER was on the third to fifth day after the first largest 

magnitude earthquake happened or about a week after the first earthquake happened. Thus, the 

demand for services at local health facilities is very high during the first week of the earthquake 

(Bartels & Rooyen, 2012). 

As stated in the result, the type of operation during the earthquake management was 

dominated with orthopedics, followed with neurosurgery, general surgery, and plastic surgery. 

These types of surgery were related with the type of trauma of the earthquake victims due to 

collapsed building. The selection of the right anesthesia technique will be able to minimize the 

physical and psychological stress on patient (Schultz et al., 1996). Moreover, the provision of 

appropriate pain management using anesthesia will prevent the physical and psychological 

sequelae, especially in high risk victims such as children and elderly (Chen et al., 2010; Sinatra, 

2010; Missair et al., 2010; Lippert et al., 2013). 

The selection of anesthesia techniques must be based on the existing conditions and 

facilities. In addition the selection of anesthesia technique should avoid cardiorespiratory 

depression and muscle relaxation as much as possible as the postoperative ICU is limited 

(Adenukanmi, 1999). In this study, the comparison between general and regional anesthesia 

selection were not significantly different with more general anesthesia given. The use of general 

anesthesia is more considered in disaster areas with minimal human resources and in developing 

countries such as Indonesia, as stated by MSF (Medicins Sans Frontieres) (Ariyo et al., 2016). 

However, the selection of artificial airways during general anesthesia must also be considered. The 

more mask artificial airways techniques chosen for patients, the more anesthesiologists need to 

stand by for the patient during operation. On the other hand, the more usage of intubation and 

LMA during general operation allows anesthesiologists to do another job desk during the 

operation. 

On the other study, the use of general inhalation anesthesia in disaster situations is more 

limited because of the catastrophic effects that make it impossible to provide facilities for 

anesthesia machines and inhalation drugs14. In addition, in a state of disaster, most patients who 

received general anesthesia have food-filled stomach. Therefore it is necessary to do a rapid 
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sequence induction which immediately followed by tracheal intubation to prevent from gastric 

acid aspiration (Baker, 2016). 

In this incident and the previous earthquake, most victims were traumatized in the lower 

limb (Jacquet et al., 2013; Mulvey et al., 2008; Carlson et al., 2013; Kang et al., 2012), especially 

fractures of the tibia and fibula. In lower limb trauma, pain management is best done with regional 

anesthesia (Antonis et al., 2006; Marhofer et al., 1997; Snoeck et al., 2003; McGlone et al., 1987; 

Tan & Coleman, 2003), especially with the femoral nerve block (Levine et al., 2016). The same 

result was found in this study, where regional anesthesia was mostly used in lower limb trauma. 

The high use of regional anesthesia in simple extremities injuries during disaster condition also 

found in previous study where EA and SAB techniques used in lower limb injuries and PNB in 

upper extremity injuries (Zheng et al., 2016). This regional anesthesia technique is considered quite 

safe and efficient in disaster conditions where regional anesthesia only needs minimal medical 

equipment and drug (Chang & White, 2017). 

However, the higher number of general anesthesia chosen than regional anesthesia in this 

study can be caused by the application procedure where regional anesthesia requires special skills 

that not all doctors can do (Foss et al., 2007; Beaudoin, et al., 2013; Christos et al., 2010). To do 

regional anesthesia, the doctor needs ultrasound facilities and nerve stimulators where it become 

a limitation of the regional anesthesia implementation during the disaster (Missair et al., 2010; 

Buckenmaier et al., 2003; Stojodinovic et al., 2006). Moreover, regional anesthesia is only 

effective in simple hip and femoral fractures (Foss et al., 2007; Beaudoin, et al., 2013; Christos et 

al., 2010). Meanwhile, where the victims experienced more complex trauma, general anesthesia 

could be better option chosen (Levine et al., 2016). 

Regarding drugs that can be used in regional anesthesia, MSF has determined technique 

and anesthesia drugs that can be applied to situations with limited resources and facilities. These 

drugs include thiopental and ketamine for general anesthesia without intubation, halothane for 

general anesthesia with intubation, 0.5% bupivacaine hyperbaric for spinal anesthesia, and 

levobupivacaine for regional anesthesia (Centurion et al., 2017). This is different from what was 

found in this study, where drugs that are mostly used in regional anesthesia were lidodex with 

catapres. This might be caused by the limitation of drugs availability during the earthquake 

condition. 
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Based on the operation type, orthopedic surgery was the most needed to treat earthquake 

victims with the detail of procedures include amputation, fixation, debridement, and craniotomy. 

The same result was also found in other surgery where the fixation, debridement, and amputation 

of lower limb were the most undergone procedure (Weiser et al., 2008; Chu et al., 2010; Nickerson 

et al., 2012; Wong et al., 2015; Alvarado et al., 2015). Regional anesthesia was also mostly used 

during orthopedics surgery, just like what this study found (Foss et al., 2007; Beaudoin et al., 2013; 

Christos et al., 2010). On the previous study, open and closed fractures was the most frequent 

injuries followed by crush injuries, and compartment syndrome (Alvarado et al., 2015; Pierre et 

al., 2018). The same thing was also stated by MSF which said more than 90 000 operating 

procedures in natural disasters is orthopedic, but has difficulty with limited resources and 

availability of safe anesthetic procedures for patients (Pierre et al., 2018; Wong et al., 2015; Chu 

et al., 2011). 

The role of anesthesiologist during disaster is important to handle a safe and optimal 

surgical condition. However, the limited number of anesthesiologist in developing countries 

should be considered with the right selection of anesthesia techniques, so that the disaster 

preparedness could be prepared well and the disaster management could run well. 

 

CONCLUSION 

In this study, it was found that the highest number of patients treated in ER during the first 

seven days after the earthquake and reduced to several weeks. The majority of earthquake victims 

who received operative actions are the age of 30. The majority of patients treated in the first two 

days are trauma patients who need orthopedic surgery techniques. The use of regional anesthesia 

techniques such as SAB gives better results in lower limb injuries, but cannot be applied fully to 

earthquake victims who experience complex injuries in several parts of the body. In complex 

injuries, general anesthesia can be performed using rapid sequence induction. The type of regional 

anesthetic drug that is widely used in the handling of the earthquake in Lombok Island is lidodex 

in combination with catapres. The role of anesthesiologist during disaster is important to handle a 

safe and optimal surgical condition. However, the limited number of anesthesiologist in 

developing countries should be considered with the right selection of anesthesia techniques, so that 

the disaster preparedness could be prepared well and the disaster management could run well. 
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