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Invitation / Davet 

Dear Colleagues,

We are happy to greet all of you once again on behalf of The Association of Anesthesiology and 
Reanimation Specialists (ARUD). We started our first Balkan States Anesthesia Days meetings 
in 2014 in Pristina Kosovo, with the participation of our colleagues from almost all Balkan 
states.

The “Balkan States Anesthesia Days - IX” will be organized by ARUD, with the collaboration of 
Macedonian Society of Anesthesiologists and Intensive Care Medicine (MSA). The congress 
will be at the meeting halls of International Balkan University on 24-27 April 2025. Our 
congress theme is “Disaster Preparedness in Anesthesia and Intensive Care”. As the scientific 
committee, together with our colleagues from the Balkan Countries, we covered the topics of 
the scientific program from a broad perspective and will have the opportunity to discuss, chat, 
exchange information and share our experiences with all participants. We will be together 
with two important pre-congress workshops on April 24, 2025; “Low Flow Anesthesia” and 
“Regional Anesthesia”. On April 25, 2025, we will start our congress with the attendance of our 
valuable speakers and participants.

We will be very happy and honored to see you at our congress where we will be able to 
exchange knowledge and scientific experience, and we will also find a platform to tighten our 
bonds and deepen our friendship and enhance communication.

We invite you to “Balkan States Anesthesia Days - IX” in Skopje which will be treasured with 
your participation and contributions, and thank you for your support.

Dear colleagues, we look forward to meeting you all in Skopje!

With my respects and greetings

Prof. Dr. Onur ÖZLÜ
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ABSTRACT

One of the most destructive types of trauma is severe burn injuries, which can result in major disruptions to a person’s physiological, psycho-
logical, and physical systems. In order to effectively manage patients of this nature in the intensive care unit (ICU), a coordinated multidiscip-
linary approach is required. This approach should involve anesthesiologists, intensivists, surgeons, infectious disease specialists, nutritionists, 
and nurses who have received specialized training. The clinical goals are early airway control, fluid resuscitation, infection prevention, nut-
ritional assistance, and sufficient pain management. Particularly in cases of carbon monoxide poisoning, inhalation injuries require prompt 
recognition and early intubation, as well as mechanical ventilation and oxygen therapy. In addition, intubation must be performed as soon as 
possible. If treatment is not administered, burn-induced systemic inflammation can lead to capillary leakage and fluid changes, both of which 
can accelerate the progression of burn shock. During the first twenty-four hours, it is absolutely necessary to perform fluid resuscitation that is 
directed by the appropriate formula and individualized according to the amount of urine output and hemodynamics. As a result of a persistent 
hypermetabolic state, the nutritional requirements increase, necessitating early enteral feeding as well as meals that are high in protein and 
calories in order to facilitate the healing process. In order to prevent the development of resistance, it is recommended that topical medicines 
be used instead of routine antibiotic prophylaxis, unless an infection has been confirmed. A multimodal approach is required for pain mana-
gement in order to address both the background pain and the procedural pain. In addition, it is vital to pay attention to the operation of the 
cardiovascular system, the pulmonary system, the digestive system, and the nervous system in order to reduce the risk of complications such 
as multiple organ dysfunction. Early excision along with wound covering is beneficial in improving results. It is essential for the recovery of the 
burn patient to undergo continual assessment and therapies that are adapted to the ever-changing clinical conditions. Through a multidis-
ciplinary and system-based approach, intensive care plays a vital role in enhancing survival, decreasing morbidity, and guaranteeing excellent 
long-term recovery in patients with severe burns. 

Keywords: Burned patients, fluid resuscitation, inhalation injuries, nutrition, pain control

Managing Severe Burns: A Multidisciplinary Perspective with Focus on        
Intensive Care

Aleksandra Gavrilovska–Brzanov 
Ss. Cyril and Methodius University, Faculty of Medicine, Clinic for Traumatology, Orthopedic Disease, Anesthesiology, Reanimation and Intensive 
Care Medicine and Emergency Department, Skopje, RN Macedonia

INTRODUCTION 

Burn injuries are among the most complicated and sometimes fatal types of trauma, as they cause severe disturbances in 
the body’s physiological, psychological, and physical systems. A coordinated multidisciplinary approach is required for their 
management in the intensive care unit (ICU). This approach should involve anesthesiologists, intensivists, surgeons, infectious 
disease specialists, nutritionists, and trained nurses. In the therapeutic setting, the most important things to focus on are 
early airway control, fluid resuscitation and stabilization, wound care, infection prevention, nutritional support, sufficient 
pain management, and long-term rehabilitation. When it comes to burn patients, each phase of care is essential in order to 
significantly improve outcomes and reduce morbidity and death (1,2). 

Types of Burns and Their Classification 

Each type of burn is categorized according to its depth and extent (3): 
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1. Burn Depth and Degrees (4): 

Table 1. Depth of Burning and Degrees of Burning 

Degree Tissue Involved Appearance Pain Healing

Superficial (1st) Epidermis only
Red, dry, no blisters (e.g., 

sunburn)
Yes (painful) 3-6 days, no scarring

Partial-thickness (2nd) Epidermis + partial dermis
Blisters, moist, red/pink, 

may blanch
Yes (very painful) 1-3 weeks, minimal scarring

Full-thickness (3rd) Entire dermis destroyed
Dry, leathery, white/black, 

no blanching
No (nerve damage) Requires grafting, scarring

Fourth-degree (4th)
Extends to muscle, tendon, 

or bone
Charred, eschar, deep 

tissue visible
No

Requires surgery, high 
morbidity

2. Using the following formulas, the extent is determined by the percentage of total body surface area (TBSA) that is affected: 
the rule of nines (nine), the Palmar method, and a chart created by Lund and Browder. 

Table 2. Guiding Fluid Resuscitation and Treatment Planning, the Extent of the Burn is Evaluated

Method Description

Rule of Nines Quick method for adults; body divided into sections of 9% (e.g., leg = 18%)

Palmar Method Patient’s palm (including fingers) = ~1% TBSA; useful for small, irregular burns

Lund and Browder Chart Most accurate; adjusts for age and body proportions, especially in children

The Pathophysiology of Burns and Illnesses 

Those who sustain burn injuries experience necrosis of the tissues and the beginning of a complex inflammatory cascade that 
involves numerous systems (6): 

Key mediators and phase events involved in the pathophysiology of burns are vasodilation, increased capillary permeability, 
decreased fluid loss, and swelling, which are the immediate responses. In addition to serotonin, histamine, bradykinin, and 
prostaglandins are released. 

The phase of inflammation involves the recruitment of immune cells. Complement activation (C3a, C5a), in addition to TNF-α, 
IL-1, IL-6, and IL-8. Catecholamines (epinephrine and norepinephrine), cortisol, and glucagon, as well as catabolism and oxygen 
demand, are all components of the hypermetabolic phase. 

Capillary leak, hypovolemia, lactic acidosis, and organ failure are all indications of a systemic involvement response similar to 
that of systemic inflammatory response syndrome (SIRS). 

The cardiovascular system 

A substantial pathophysiological reaction is triggered by severe burns, and this response spreads far beyond the boundaries 
of the local injury site. When severe tissue damage occurs, it immediately leads to the release of a multitude of inflammatory 
and vasoactive mediators. These mediators include histamine, prostaglandins, bradykinin, tumor necrosis factor-alpha (TNF-α), 
interleukins (IL-1, IL-6, IL-8), and complement proteins. The capillary permeability is significantly increased by these chemicals, 
which makes it possible for plasma proteins and fluids to escape from the intravascular region and enter the interstitium, where 
they are stored. This condition, which is referred to as capillary leak syndrome, is the cause of the fast development of edema, 
hypovolemia, and hemoconcentration. 

There is a decrease in cardiac output as a result of a decrease in cardiac preload, which occurs when the intravascular volume 
falls. Direct myocardial depression, which is caused by circulating cytokines and myocardial depressant factors, is a factor that 
further reinforces this phenomenon. Despite an intact heart structure, its function becomes weakened, owing to inadequate 
tissue perfusion. This progression leads to burn shock, which is a distinct type of hypovolemic and distributive shock (6,7). If fluid 
resuscitation is not administered in a timely and vigorous manner, burn shock will develop. 
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Digestive and metabolic system

The gastrointestinal system goes through a large amount of dysfunction as a part of the systemic inflammatory response when 
serious burns are present. The splanchnic hypoperfusion is one of the consequences that occurs first and has the most significant 
impact. It is because the body places a higher priority on providing oxygen and blood to important organs like the brain and 
heart that the mesenteric circulation is affected. This redirection of blood flow leads to intestinal ischemia and mucosal damage. 

The intestinal mucosal barrier, which ordinarily serves as a vital line of defense against infections, becomes anatomically and 
functionally compromised. A significant burn can cause mucosal atrophy and increased permeability to occur swiftly, frequently 
within a few hours of the incident. In addition to contributing to the development of sepsis and systemic inflammatory response 
syndrome (SIRS), this disturbance makes it easier for bacteria to translocate, which is the process by which bacteria and 
endotoxins move from the lumen of the stomach into the systemic circulation. 

At the same time, the stress that is caused by burns, in conjunction with the elevated amounts of circulating catecholamines and 
inflammatory mediators, makes the gastrointestinal tract more susceptible to stress ulcers, particularly in the stomach and the 
proximal duodenum. These so-called Curling’s ulcers can cause bleeding in the upper gastrointestinal tract, which may present 
itself as hematemesis or melena. Additionally, they have the potential to further exacerbate hypovolemia and anemia in a burn 
patient who is already in a weakened state. 

Additionally, intestinal ileus is frequently the result of the neurohormonal reaction that one experiences in response to trauma 
and inflammation. Ileus, which is characterized by delayed gastric emptying and intestinal paralysis, makes enteral nutrition 
more difficult and raises the risk of aspiration and malnutrition. The presence of ileus for an extended period of time can result 
in stomach distention, nausea, and pain, all of which can potentially impede recovery and contribute to further metabolic load. 

All things considered, the gastrointestinal system in burn patients plays a significant part in the course of systemic issues as well 
as the recovery of the patient. It is essential to provide early enteral nutrition, stress ulcer prophylaxis, and careful hemodynamic 
support in order to maintain the integrity of the gut and reduce the risk of gastrointestinal and infectious complications (6-8). 

Pulmonary system

In individuals who have suffered burns, pulmonary involvement can greatly raise the risk of morbidity and mortality, particularly 
when it is combined with inhalation damage. It is possible for these injuries to occur with or without obvious facial burns, and 
they are often the result of exposure to superheated air, toxic gases, or combustion byproducts such as carbon monoxide (CO) 
and cyanide. 

Inhalation of hot gases can induce thermal injury to the upper airways—primarily affecting the oropharynx, larynx, and upper 
trachea. It is necessary to perform early intubation in order to secure the airway since the airway edema, increased mucosal 
secretions, and inflammatory cell infiltration that emerge from this condition can have the effect of obstructing the airway. In 
the event that edema continues to worsen, stridor and respiratory failure may develop. 

In addition to the upper airway, the chemical irritation caused by smoke and toxic gases can cause bronchospasm, mucociliary 
dysfunction, and inflammatory exudate. These symptoms contribute to the obstruction of the lower airway and a mismatch 
between ventilation and perfusion. It is possible for the respiratory tract to display sloughing of the bronchial epithelium, which 
can lead to the obstruction of the airways and the collapse of the alveoli (atelectasis). 

Inhaling smoke can lead to carbon monoxide (CO) poisoning, which is more common in fires that take place in enclosed spaces. 
This is one of the most dangerous elements of smoke inhalation. CO binds to hemoglobin with a significantly higher affinity than 
oxygen, generating carboxyhemoglobin (COHb). As a result, the oxygen-carrying capacity of blood is diminished, and the oxygen-
hemoglobin dissociation curve is shifted to the left. This results in a decrease in the amount of oxygen that is delivered to tissues, 
which will ultimately lead to cellular hypoxia. It is possible for tissue hypoxia to be severe even while the oxygen saturation on 
the pulse oximeter is normal. 

Acute lung injury and the development of acute respiratory distress syndrome (ARDS) can be the result of direct harm to the 
alveoli and pulmonary capillaries in more severe cases, particularly when the exposure is protracted or when the burns are big. 
Non-cardiogenic pulmonary edema, extensive alveolar injury, and refractory hypoxemia are the hallmarks of acute respiratory 
distress syndrome (ARDS) in burn patients. This condition necessitates the use of mechanical ventilation and advanced supportive 
care. 
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The systemic inflammatory response also plays a role in the capillary leak that occurs within the lungs, which further exacerbates 
the pulmonary edema and the gas exchange process. Secondary infections, such as pneumonia, which can rapidly decrease 
respiratory function and produce sepsis, are especially dangerous for these individuals because they are particularly susceptible 
to them. 

In light of these dangers, identification and treatment of inhalation injuries at an early stage are absolutely necessary. High-
flow oxygen, bronchodilators, pulmonary hygiene, early airway protection, and hyperbaric oxygen therapy may be among the 
supportive methods that may be utilized in the event of substantial CO poisoning (6,7,9). 

The metabolic process 

The hypermetabolic and catabolic responses that are triggered by severe burns are among the most profound ones that are 
recognized in the medical field. Within hours of the injury, this metabolic storm begins to manifest itself, and it can last anywhere 
from weeks to months, making recovery and rehabilitation substantially more difficult. 

The hypermetabolic state is largely characterized by a significant increase in catecholamines, including adrenaline and 
norepinephrine, as well as cortisol, glucagon, and inflammatory cytokines, including tumor necrosis factor-alpha (TNF-α), 
interleukins (IL-1, IL-6), and prostaglandins. These mediators jointly upregulate metabolic activity in practically every organ 
system. 

A significant rise in resting energy expenditure (REE), which can often be twice as high as the average rate, is one of the defining 
characteristics of this condition. Significant pressure is placed on the circulatory and respiratory systems as a result of this 
elevated energy demand, which is accompanied by an increase in the consumption of oxygen, the creation of carbon dioxide, 
and the temperature of the core of the body. 

Stress hormones and cytokines are responsible for the development of insulin resistance, which leads to the early onset of 
hyperglycemia. In spite of elevated insulin levels, glucose uptake by peripheral tissues is impaired, which results in persistent 
hyperglycemia. This hyperglycemia further contributes to immune dysfunction and impairment of wound healing. When it comes 
to burn management, strict glucose control becomes an essential component in order to lessen the likelihood of infections and 
sepsis. 

The catabolic phase is also characterized by increased proteolysis, which is especially prevalent in skeletal muscle. As a result of 
the body breaking down protein in order to satisfy its energy requirements and as a means of supporting gluconeogenesis, lean 
body mass is rapidly decreased. Mobilization is hindered, hospitalization is prolonged, and wound healing is slowed down as a 
result of this muscular loss. 

Concurrently, there is an increase in lipolysis, which is accompanied by an increased mobilization of free fatty acids and glycerol. 
It is important to note that the utilization of these substrates in the metabolic process is inefficient, and the accumulation of 
lipids in the liver might result in hepatic steatosis and dysfunction. 

It is possible for metabolic acidosis to be the result of a combination of anaerobic metabolism, poor perfusion, and continuous 
inflammation. This can further exacerbate organ failure and tiredness. Since this is the case, nutritional support is an extremely 
important component of the treatment of burn patients. Early start of enteral feeding, often within the first 24 hours post-
injury, is crucial to reduce the hypermetabolic response, retain gut integrity, and promote recovery. Diets that are high in 
protein and calories and that are supplemented with micronutrients are exceptionally important for promoting anabolism and 
immunological function. 

The persistent stress response, if it is not controlled, can impede healing, delay wound closure, hamper rehabilitation, and 
increase the risk of infections and mortality (6,7,10). This is the case even when vigorous supportive care is provided. 

Protocol for Resuscitation and Acute Management in the Intensive Care Unit (11) 

Airway 

Early airway control is of the utmost importance. The use of early intubation is indicated for patients who have face burns, 
hoarseness, or sputum that contains carbonaceous substances. Direct laryngoscopy and fiberoptic intubation are two of the 
techniques that can be used. In the event of carbon monoxide poisoning, it is necessary to administer oxygen at a concentration 
of one hundred percent, which drastically lowers COHb levels within thirty minutes. 
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Breathing 

Patients who have suffered inhalation injuries, upper airway blockage, or hypoxemia are candidates for mechanical ventilation. 
To allow for the development of the respiratory system, chest escharotomies can be necessary. The presence of CO toxicity 
should be suspected in fires that occur in confined spaces and victims who are unconscious. 

Circulation 

The establishment of appropriate venous access and the beginning of fluid resuscitation are of the utmost importance. After an 
injury, burn shock can develop within a few hours due to the release of plasma. Monitoring includes blood pressure, heart rate, 
urine output, sensorium, and perfusion of the extremities. One of the most important indicators of adequate perfusion is a urine 
output that is greater than one milliliter per kilogram per hour. 

Abilities and Potential Risks 

The evaluation of the patient’s discomfort, neurological condition, and the entire body is necessary. Doppler ultrasound should 
be used to assess the risk of compartment syndrome in patients who have sustained circumferential burns. 

The administration of fluids (12) 

The administration of the appropriate fluid treatment is the foundation of burn care. A number of equations serve as a guide 
for initial resuscitation:

The Parkland Formula is as follows: 4 milliliters per kilogram multiplied by the percentage of TBSA that is burned (50 percent in 
the first eight hours and the remaining 16 hours). 

According to the modified Brooke formula, the amount of TBSA burned is equal to 2 milliliters per kilogram. 

Consensus Formula (ABA): 2–4 mL/kg/%TBSA, with the dosage being adjusted based on the patient’s feedback. 

For the first twenty-four hours, crystalloids, also known as Ringer’s lactate, are recommended. At a later time, colloids might be 
introduced. Abdominal compartment syndrome, pulmonary edema, and electrolyte abnormalities are all potential outcomes 
of experiencing an excessive amount of crystalloids. Therefore, the importance of fluid resuscitation that is both dynamic and 
customized is highlighted. 

Colloids, such as albumin, may be given during the initial 12–24 hours, when the capillary integrity begins to improve. This 
is done in order to lower the amount of crystalloid that is required and to maintain oncotic pressure. In patients who have 
substantial TBSA burns, inadequate urine output despite appropriate crystalloid administration, or symptoms of third spacing 
(such as pulmonary edema or abdominal distension), the standard treatment is to consider administering an albumin infusion 
at a concentration of 5% or 25% after the first 12–24 hours. 

Some of the reasons for using albumin are as follows: 

It is necessary to restore the plasma oncotic pressure in order to draw fluid back into the intravascular space. 

Interstitial edema, particularly in the lungs and belly, can be reduced by this treatment. 

In order to reduce the likelihood of complications such as abdominal compartment syndrome, pulmonary edema, and electrolyte 
imbalances (hyponatremia and hyperchloremia), it is important to minimize the total volume of crystalloids. 

Nevertheless, the administration of albumin ought to be tailored, with the administration being directed by hemodynamic 
parameters, serum albumin levels, urine output (target: 0.5–1 mL/kg/h), and trends in lactate or base deficit. In the event that 
capillary leakage continues, excessive use, particularly at an early stage, has the potential to exacerbate edema. 

In conclusion, it is crucial to avoid the dangers of both under-resuscitation (hypoperfusion, organ failure) and over-resuscitation 
(fluid overload syndromes) by utilizing dynamic, titrated fluid resuscitation rather than rigidly adhering to existing formulas. In 
the case of patients who are exhibiting signs of volume overload or who have suffered major burns, the utilization of albumin 
plays a supportive but significant function in the process of refining fluid equilibrium. 

Nutrition

As a result of the severe hypermetabolic and catabolic response that occurs after thermal injury, early and intensive nutritional 
therapy is an essential component in the management of burn patients. It is strongly suggested that early enteral nutrition (EN) 
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be started during the first twenty-four hours after an injury has occurred. This is because it lowers the infection rates, maintains 
the integrity of the gut mucosa, reduces the amount of bacterial translocation, and improves the modulation of the systemic 
inflammatory response. There is a correlation between delayed feeding and an increased risk of sepsis as well as malfunction 
in multiple organs. 

Burn patients can have energy requirements that are 1.5 to 2 times higher than their basal metabolic rate (BMR) due to prolonged 
hypermetabolism. This is especially true for individuals who have burns that cover more than 20% of their total body surface area 
(TBSA). When indirect calorimetry is available, it is possible to make an accurate estimation of energy expenditure. However, 
predictive equations, such as the Curreri formula or the modified Harris-Benedict equation, may be utilized as alternatives. 

A high-protein, high-calorie diet is needed to assist wound healing, maintain lean body mass, and increase immunological 
function. Protein requirements typically vary from 1.5 to 2.0 grams per kilogram per day, or even more in cases with significant 
burns. Certain protocols propose consuming up to 2.5 grams per kilogram per day in order to compensate for nitrogen losses. 
The insufficient consumption of protein has been linked to a decrease in the rate of wound healing, the loss of muscle mass, and 
an increase in mortality. 

Additionally, the administration of micronutrients is essential. A considerable amount of antioxidant reserves and trace 
elements are depleted when burns occur. The following should be included in diets: Vitamin A: promotes epithelial healing and 
immunological protection; 

The manufacture of collagen and the activity of neutrophils are both promoted by vitamin C. Zinc is essential for the production 
of proteins, the healing of wounds, and the immune response. 

In addition, selenium, copper, and vitamin E are examples of micronutrients that have the potential to be useful. These 
micronutrients have the ability to reduce oxidative stress and enhance outcomes for burn patients. 

One more essential component of nutritional therapy is the strict management of glucose levels. Insulin resistance and increased 
hepatic glucose production are two of the most common causes of hyperglycemia. Hyperglycemia is a factor that contributes to 
impaired wound healing, higher infection risk, and worse overall results. For the purpose of preserving glycemic objectives and 
avoiding problems, it is vital to perform glucose monitoring on a regular basis and to administer insulin therapy when required. 

When it comes to increasing recovery and survival rates in patients who have suffered significant burns, individualized nutritional 
therapy plays a crucial role. This therapy should be started early, should contain sufficient amounts of energy and protein, should 
be enhanced with critical micronutrients, and should be supported with glycemic management. 

Prophylaxis against microorganisms 

It is not suggested to do routine systemic antibiotic prophylaxis due to the dangers associated with resistance. For the purpose 
of preventing colonization, topical antimicrobials such as silver sulfadiazine and mafenide are utilized. The use of systemic 
antibiotics is restricted to infections that have been confirmed. Reduce the risk of sepsis by performing early excision and 
covering wounds (14). 

Pain management

Multiple Approaches to the Management of Pain in Burn Patients 

Burn pain is one of the most intense and complicated types of pain since it consists of three different types of pain: breakthrough 
pain, procedural pain, and background pain. For burn patients to experience effective pain management, a multimodal approach 
is required. This approach should integrate systemic, regional, topical, and local therapies that are tailored to the specific 
requirements of the individual. In order to maximize pain relief, decrease the amount of opioids that are used, and make the 
recovery process easier, this strategy intends to treat the many pain mechanisms that are involved, including neuropathic, 
inflammatory, and nociceptive pain. 

Systemic Analgesia

Systemic analgesia, predominantly through opioids, remain the cornerstone of pain care in burn patients. Opioids are very 
effective for both background pain and breakthrough pain, making them the most important component of pain management. 
The potency and efficacy of certain medications, such as morphine, fentanyl, and hydromorphone, to give long-term pain relief 
are the primary reasons for their widespread use. However, the potential of opioid-related adverse effects, which include 
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respiratory depression, constipation, and drowsiness, necessitates cautious titration and monitoring, particularly in patients 
who are in a critical condition. Non-opioid analgesics, such as paracetamol (acetaminophen) and nonsteroidal anti-inflammatory 
drugs (NSAIDs), such as ibuprofen, can be used in conjunction with opioids to alleviate pain. Paracetamol is effective because it 
inhibits the production of prostaglandins in the central nervous system, which helps to reduce inflammation and pain. Due to 
its ability to lower opioid requirements, prevent opioid tolerance, and give extra pain relief, ketamine has showed promise in 
the management of burn pain. This is especially true during acute pain episodes or in opioid-sparing protocols. Ketamine is an 
NMDA receptor antagonist. 

Regional Analgesia 

For patients with substantial burns or those requiring frequent dressing changes and difficult procedures, regional anesthesia 
can offer significant pain relief. Epidural analgesia, on the other hand, is typically avoided in burn patients, particularly those 
who have coagulopathy, which is a common complication in burn injuries due to the loss of skin and plasma proteins, or those 
who are at risk for hemorrhagic complications. Epidural procedures, although their efficacy in managing severe pain, necessitate 
careful evaluation of the patient’s coagulation status due to the possibility of epidural hematoma, which could further worsen 
the patient’s health. 

Continuous peripheral nerve blocks or plexus blocks are two treatments that can be considered as alternatives to epidural 
analgesia in situations where the latter is not recommended. Techniques such as brachial plexus blocks for upper limb burns or 
sciatic nerve blocks for lower limb burns give good pain management without the hazards associated with epidural implantation. 
The location of the burn and the patient’s health can be taken into consideration when designing these regional blocks, which 
provide excellent analgesia while reducing the amount of opioids that are administered centrally. 

Topical and Local Analgesia 

Topical and local anesthetics have the potential to be very successful in treating superficial burns or those that are small and 
localized in nature. Burn gels, lidocaine cream, and silver sulfadiazine are examples of topical agents that can be applied directly 
to the burn region to offer analgesia. These topical medicines also have the additional benefit of encouraging wound healing. 
As a means of providing temporary respite and alleviating the discomfort associated with wound exposure, numbing creams or 
cooling agents can be utilized for more extensive superficial burns. 

For the purpose of administering local anesthesia during dressing changes, debridement, or other minor treatments, local 
anesthetics such as lidocaine or bupivacaine can be infused directly into the wound margins or under the skin. These agents, 
when used in conjunction with vasoconstrictors such as epinephrine, have the potential to enhance the local anesthetic effect 
and reduce systemic absorption. As a result, they can provide pain relief that is felt for a longer period of time with fewer adverse 
effects. 

Additional Strategies and Adjuncts to Consider 

The use of non-pharmacological therapies is another component of a multimodal pain strategy. These include the following:

Cognitive Behavioral Therapy (CBT) or relaxation techniques to assist in the management of the psychological aspect of burn 
pain, particularly in settings where the patient is experiencing chronic pain or post-traumatic stress disorder (PTSD). 

Distraction therapy or virtual reality (VR) as part of the rehabilitation process, particularly in young burn victims, might minimize 
the sense of pain during painful operations. 

Additionally, when applied with caution, cold therapy has the potential to alleviate pain and inflammation during the acute 
phase of burn injury, particularly in cases of mild burns. 

CONCLUSION 

Within the intensive care unit, the management of patients who have suffered severe burns requires constant monitoring, 
dynamic resuscitation, and coordination among multiple disciplines. It is possible to enhance survival and long-term results by 
addressing the pathophysiologic response of each organ system, as well as by providing prompt management of the airway, 
optimizing fluids, providing nutritional support, preventing infections, and controlling pain.
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ABSTRACT

Natural disasters are sudden and unpredictable events that impact thousands globally each year. Among the various medical complications 
experienced by survivors, Crush Syndrome (CS) and acute kidney injury (AKI) are significant concerns. AKI may arise due to rhabdomyoly-
sis-induced renal damage, hypovolemia, or hemodynamic instability. The standard treatment involves aggressive fluid resuscitation with large 
volumes of crystalloid solutions administered promptly after rhabdomyolysis is detected, along with renal replacement therapy (intermittent 
or continuous) to facilitate the removal of myoglobin. Emerging evidence suggests that hemadsorption techniques may offer advantages over 
traditional dialysis approaches. Current research is increasingly focused on exploring the pathophysiological mechanisms of CS to develop 
novel therapeutic targets. Promising results have been reported in animal models, particularly regarding antioxidant and anti-inflammatory 
pharmacological agents. Despite the development of clinical guidelines for managing crush injuries, mortality rates among affected patients 
remain high.

Keywords: Hemadsorption, hemodialysis, crush syndrome, pharmacotherapy, oxidative stress

AKI in Crush Syndrome

Alfred Ibrahimi
University Hospital Center Mother Teresa, Tirana, Albania
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ABSTRACT

Anesthesiologists are not only responsible for administering anesthesia before surgery. The 2019 Coronavirus disease (COVID-19) as a public 
health crisis provides an opportunity to examine how anesthesiology contributes to the impact of this and other pandemics, and how pande-
mics affect our specialty. Since its inception, it has had an impact on public health. Many physicians and the general population are not fully 
aware of the knowledge and skills that the anesthesiologist has at his disposal. Historically, anesthesiology has made major contributions to 
the management of epidemics. The cholera, polio, and SARS-CoV-1 (SARS) pandemics are not entirely a thing of the past. Each of them perma-
nently reshaped the roles and practice of anesthesiology. The contributions of anesthesiologists to these epidemics have a shared impact with 
the COVID-19 pandemic. Back in the days of cholera, an anesthesiologist made a significant mark in identifying the source of infection, and his 
method of work laid the foundation for modern contact tracing, which is crucial for the coronavirus disease. The former standard of negative 
pressure ventilation with an "iron lung" was largely incompatible with the irregular breathing associated with bulbar poliomyelitis. Anesthe-
siologists were credited with introducing the cuffed tracheal tube in 1932 and positive pressure ventilation. The polio epidemic also saw the 
development of intensive care units, and its development was led by anesthesiologists. Anesthesiologists addressed the lack of technological 
support through innovations relevant still today, such as the first blood gas analyzer, the ambu mask. With the emergence of new pathogens, 
anesthesiologists are becoming increasingly aware of infection control and surveillance. Even before COVID-19, the risks of anesthesiologists 
involved exposure to blood, secretions, and needle-stick injury. The HIV/AIDS epidemic provided an impetus for the specialty to develop safer 
practices. It was, however, not until the 2002 SARS crisis that anesthesiologists recognized their field-specific vulnerabilities. Drawing upon 
the lessons from SARS, anesthesiologists are advocates for planned intubations, negative-pressure operating theatres, and consistent use 
of personal protective equipment, particularly relevant to the COVID-19 pandemic. The COVID-19 has undoubtedly challenged the medical 
profession. Anesthesiologists are on the front lines, caring for the most vulnerable patients while maintaining a tradition of ingenuity and 
dedication to patients.

Keywords: Anesthesiologists, role, pandemic, history of medicine, COVID-19

The Anesthetist’s Role in Global Infections

Andonovska B, Trajkovska V, Andonovski A
University Clinic for TOARILUC, Medical Faculty, Ss Cyril and Methodius University of Skopje, Skopje, North Macedonia
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ABSTRACT

Introduction: Operating rooms are specific workplaces that carry risks for both patients and the staff working in them. One of the basic rights 
of every patient and employee is the right to safety. For this purpose, every hospital should have prepared an appropriate Risk Assessment and 
Management Program to recognize risks, manage them and improve the work process in operating rooms.

Objective: The objective of such a program is not only to define existing risks, but also to predict and identify new ones that may threaten the 
health and condition of patients and hospital employees.

Material and methods: According to the methodology for risk mapping and the act for risk assessment of workplaces in the Acibadem Sistina 
Hospital, the following points are included:

• Risk identification

• Risk assessment

• Variability analysis

• Risk control

This program includes:

• Risk assessment team

• Risk identification

• Risk assessment and prioritization

• Alerts, information

• Risk management

• Analysis of adverse events

• Decision-making for preventive action

• Planning and budgeting of activities

• Taking actions and implementation

• Monitoring and auditing

Result: By developing and implementing a Risk Assessment Program, the safety of patients, visitors and hospital employees is improved and 
the number of reported errors in the operating room is reduced.

Conclusion: Modern healthcare requires that all risks faced by hospitals in terms of the occurrence of risks be identified, ranked and prioritized, 
that the responsibilities and authorities of team members be determined and that employees be encouraged to actively participate in the 
processes of identification and control of the impact of risks, as well as constant control and updating of risks.

Keywords: Operation room, safety, risk assessment

Assessment and Management of Risks in the Operation Room

Androniki Bibovska1, Darko Sazdov2

1Acibadem Sistina Hospital, Department of Education and Training, Macedonia
2Acibadem Sistina Hospital, General Intensive Care Unit, Macedonia
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ABSTRACT

According to the World Health Organization, the definition of disaster is: “An occurrence disrupting the normal conditions of existence and 
causing a level of suffering that exceeds the capacity of adjustment of the affected community.” 

A disaster is also defined by the International Federation of Red Cross: “Disaster is a sudden calamitous event that seriously disrupts the 
functioning of the community or society and causes human, material, and economic or environmental losses that exceed the community’s or 
society’s ability to cope using its own resources.”

Disasters can be natural (biological, geophysical, hydrological, meterological, climatological), or human caused (war/ terrorism, traffic, industry).

Disaster medicine as a concept was first proposed by military surgeon Karl Houghton in 1955, during of convention of military surgeons.

In 1986, the first National Disaster Medical System was created in the USA to provide healthcare during disasters.

In 2007, in USA, started augmented plan for public health and disaster medical preparedness, that lead to forming an American board of 
Disaster Medicine and American Academy for Disaster Medicine.

Disasters are classified as minor or major disasters.

According to Lesley Sheehan & Kenneth Hewitt, a major disaster is an event that causes:         

• At least 100 human deaths

• At least 100 injured

• Economic damage to society of at least one million dollars.

Medical response to disasters is a subject of the medical field disaster medicine, which incorporates principles of emergency medicine in 
settings of disaster. Principles of disaster medicine are: prevention, preparedness, and first response to a disaster; early recovery, rehabilitation 
of the healthcare system and society, and finally, development, e.g, preparation of the healthcare system for future disasters based on the 
experiences acquired from previous disasters. The specific knowledge for disaster medicine is subject to constant refinement, since we 
continually learn something new from every disaster that strikes humanity. 
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1. Oxford American handbook of disaster medicine. Robert A Paltridge, Lawrence Prodano, David Marcossi. Oxford University Press, 2012

2. Tabish S.A, Nabil Syed. Disaster Preparedness: Current trends and future directions. IJSR 2013
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Disaster Medicine: How to be Better Prepared for Future Disasters
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ABSTRACT

Non-invasive Ventilation (NIV) provides respiratory support without intubation, using masks or other interfaces. Compared to invasive ventila-
tion, NIV lowers infection risk, reduces Intensive Care Unit (ICU) burden, and is quicker to deploy. Continuous Positive Airway Pressure (CPAP) 
and Bi-level Positive Airway Pressure (BIPAP) are primary NIV methods. Case studies from earthquakes, floods, and pandemics show successful 
NIV application in emergencies. Acute Respiratory Distress Syndrome (ARDS) and hypoxia are common in mass casualties. Factors for NIV suc-
cess include patient selection, proper fitting of masks, and timely intervention. Non-invasive ventilation is successful when we meet a decrease 
in Partial Pressure of Carbon Dioxide (PaCO

2) greater than 8 mm Hg, improvement in pH greater than 0.06, correction of respiratory acidosis.

Non-invasive ventilation is effective for Chronic obstructive pulmonary disease (COPD), pulmonary edema, and hypoxic respiratory failure but 
not suitable for all patients. 

Non-invasive ventilation is counter indicated in need for urgent intubation (cardiac or respiratory arrest, severe respiratory distress, unstable 
cardiac arrhythmia), epileptic status.

Hospitals must adapt existing protocols to integrate NIV into emergency preparedness plans. Challenges include equipment shortages, patient 
monitoring limitations, and power supply issues. Field hospitals and temporary ICUs have successfully used NIV in disaster settings. Techno-
logical advancements in portable NIV and battery-powered devices improve disaster response.

Conclusion: Non-invasive ventilation is preferred in disasters due to ease of use, reduced complications, and resource efficiency. Future direc-
tions include Artificial Intelligence-assisted ventilation, improved mask designs, and wider availability of portable NIV. Noninvasive ventilation 
is a crucial tool in mass disasters, improving survival rates and reducing ICU burdens.

Role of NIMV in Disasters

Ervin Bejko, Esmerilda Bulku, Jonela Burimi, Stavri Llazo, Dejvi Haxhiaj, Alfred Ibrahimi, Saimir Kuci, Krenar Lilaj
University Hospital Center “Mother Theresa,” Tirana, Albania
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ABSTRACT

The effective management of surgical surge capacity during mass casualty incidents (MCIs) is critical to minimizing morbidity and mortality. 
This comprehensive overview outlines the essential components of planning, activation, and response strategies to optimize surgical services 
in emergency scenarios. Key elements include the development of a robust disaster plan encompassing surge capacity assessment, resource 
allocation, physical space management, and staff training. Early activation of the surge plan relies on incident detection and predefined acti-
vation criteria, prompting rapid mobilization of personnel, supplies, and facilities.

Organizational response involves establishing a command structure, triaging patients based on injury severity, and prioritizing surgical inter-
ventions accordingly. Physical space management is vital; hospitals may expand operating room capacity by repurposing existing spaces or 
establishing temporary surgical areas to accommodate increased patient volume. Adequate supplies of surgical instruments, consumables, 
blood products, and medications must be ensured, with logistics coordinated through supply chain management. Staffing considerations inc-
lude cross-training personnel, extending shifts, and deploying additional staff to critical areas to meet demand.

Effective communication within the hospital and with external agencies is essential for situational awareness and resource coordination. The 
response process encompasses patient transfer from emergency departments or field triage points to surgical areas, performing necessary 
procedures, and providing postoperative care. Postoperative management includes transfer to intensive care units or wards, with attention to 
infection control and rehabilitation.

Preparedness also involves regularly conducting drills and training exercises to test and refine surge protocols, ensuring staff familiarity and 
operational readiness. Flexibility in physical space utilization, resource management, and personnel deployment underpins a hospital’s capa-
city to adapt swiftly during MCIs. Overall, establishing a well-coordinated mass casualty plan enhances response efficiency, optimizes patient 
outcomes, and strengthens hospital resilience in face of large-scale emergencies.

Keywords: Mass casualty incidents, surgical surge capacity, disaster planning, hospital emergency management, trauma surgery

Preparing for Disasters in the OR and the ICU 

Fatos Sada, Leon Hajdari, Pleurat Krasniqi, Engji Sada, Leke Ponosheci
Faculty of Medicine, University of Pristhina, Pristhina, Kosovo

INTRODUCTION

The frequency and complexity of mass casualty events —particularly those requiring multiple surgeries to be performed 
simultaneously across various operating rooms— have been increasing in recent years. These incidents pose significant 
logistical and clinical challenges for hospitals, demanding comprehensive planning and coordination. Although the existing 
body of literature mainly focuses on mass casualty management within the emergency department, it is equally critical that 
hospital disaster response plans include detailed strategies for managing multiple concurrent surgical procedures. Developing 
an effective mass casualty plan involves collaboration among various stakeholders in the perioperative environment, ensuring 
that all aspects —from activation to patient transfer— are meticulously prepared.

Key elements that must be addressed in such plans include clear activation protocols, efficient communication strategies, physical 
space allocation, staffing arrangements, equipment and supply management —including blood products and medications— 
patient disposition and offloading procedures, considerations for vulnerable or special populations, and regular rehearsal 
exercises to test and refine response capabilities.

The American College of Surgeons (ACS) Committee on Trauma mandates that trauma centers actively participate in the 
development and maintenance of hospital disaster plans as part of their verification process (1). Most current disaster plans and 
available resources tend to concentrate on initial triage, emergency department treatment, and stabilization, with comparatively 
little guidance on what occurs beyond the emergency department —in particular, the orchestration of multiple surgeries in the 
operating room and subsequent patient management. Many events have underscored the urgent need for specialized planning 
to address these complex situations (2).

While a wealth of research exists on triage protocols and initial management of injured patients during mass casualty incidents, 
guidance on subsequent phases —specifically, the orchestration of surgical response, operating room logistics, and post-
operative care— is comparatively limited. One notable effort was the Information, Dissemination, and Exchange (3). Additionally, 
the American Society for Anesthesiologists (ASA) developed an Operating Room Mass Casualty Management checklist in 2015, 
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providing step-by-step guidance for operating room (OR) staff when a mass casualty incident is declared— guidance that is 
adaptable to the unique needs of individual institutions (4).

The critical role of anesthesiologists in mass casualty responses has been emphasized repeatedly in the literature, recognizing their 
central position in airway management, anesthesia delivery, and critical care. In 2020, the Japanese Society of Anesthesiologists 
collaborated with the Academic Consortium on Emergency Medical Service and Disaster Medical Response during the Tokyo 
Olympic and Paralympic Games to create a comprehensive guide for hospitals. This guide focused specifically on the management 
of the operating room during mass casualty incidents, highlighting the importance of pre-planned strategies for surge capacity 
and resource allocation (5).

It is essential that comprehensive disaster planning explicitly includes provisions for a mass casualty —a coordinated response 
designed to manage the influx of patients requiring urgent or emergent surgery from the moment the decision to operate is 
made until patients are stabilized and discharged from the hospital. Such a plan must be tailored to the specific capabilities and 
resources of each institution but should also contain core components applicable universally. Integration of the mass casualty 
planning is vital to ensure seamless coordination, preventing bottlenecks and ensuring timely care (6). 

The ability to deliver prompt, effective surgical care to the vulnerable groups should be embedded into the disaster response 
framework (7).

DESIGN of the PLAN

The foundation of an effective mass casualty plan lies in the collaborative development involving key stakeholders from both 
surgical and anesthesia departments, as well as representatives from the operating room team. These individuals should work 
in close cooperation with the hospital’s incident command and emergency management teams to establish a unified, well-
understood response strategy (8).

The core planning team should include at least a trauma surgeon—preferably with experience in disaster scenarios—a designated 
anesthesiologist, and an OR nurse manager. To broaden the planning scope and ensure comprehensive coverage, additional 
participants should include OR technicians, pharmacy personnel, sterile processing staff, hospital administrators, blood bank 
representatives, Postanesthetic Care Unit (PACU) staff, respiratory therapists, pathologists, interventional radiologists, hospital 
security personnel or law enforcement, and bed flow coordinators. Each member’s familiarity with the hospital’s broader 
disaster response plan is essential, as is their understanding of resource limitations and logistical constraints (9).

Involving intensivists and hospitalists is also recommended, as they will be integral in managing the ongoing care of patients 
during the surge. This multidisciplinary approach ensures that the plan is robust, adaptable, and capable of addressing the 
dynamic nature of mass casualty situations (10).

PLAN STRUCTURE

The effectiveness of a mass casualty plan depends on detailed consideration of several key components:

• Triggering conditions: 

Establish clear, objective conditions for activating the surgical surge plan. These should consider the potential impact on existing 
hospital operations, including limitations on normal overflow procedures, such as hospital power failures, fire or bomb threats 
prompting evacuations, water or gas supply disruptions, chemical or biological hazards, IT system collapses, or active shooter 
scenarios—and outline contingency strategies for each (11).

• Personnel:

Efficient and rapid mobilization of personnel is critical. The plan should include predefined mechanisms for calling in staff, 
with clear communication channels distinct from routine staffing requests. This includes notifying nurses, scrub techs, cleaning 
crews, and PACU staff through emergency-specific alert systems. Flexibility in staffing—redeploying personnel from other units, 
adjusting shift patterns, and utilizing off-site personnel—is necessary depending on the time of day and resource availability (12). 
Surgeons, particularly trauma surgeons, should be designated as triage leads within the OR, responsible for prioritizing cases 
based on injury severity and resource availability. Backup plans must designate senior nurses or advanced practice providers 
to assume triage roles if surgeons are unavailable. Multispecialty involvement is crucial; subspecialists such as neurosurgeons, 
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vascular surgeons, cardiothoracic surgeons, orthopedic surgeons, urologists, ENT specialists, plastic surgeons, gynecologists, 
and pediatric surgeons should have clear protocols for rapid mobilization and backup activation as needed (13).

• OR and PACU:

Assess the number of ORs available at different times—day, night, weekends—and plan accordingly. During a mass casualty 
incident, elective surgeries are typically canceled or expedited to free up operating rooms. Damage control principles should 
be emphasized to stabilize patients efficiently. Hospitals should consider opening additional spaces, such as outpatient surgical 
suites or endoscopy units, to increase capacity. Postoperative patient movement must be streamlined, with rapid transfer to 
PACU or alternative monitored units. Plans should include expanding PACU capacity, establishing relief staffing, and scheduling 
rest periods for responding personnel. Clear prioritization protocols should be established for emergent versus urgent cases, 
and designated staging areas outside the emergency department should be prepared for surgical teams to strategize and debrief 
(14).

• Materials and distribution:

Review sterilization processes and capacity to support multiple surgeries simultaneously, including alternative sterilization 
methods if standard procedures are compromised. Stockpile sufficient supplies of disposables, including surgical drapes, gloves, 
gowns, and specialized equipment, with resupply plans in place. The Disaster Available Supplies in Hospitals (DASH) tool can 
assist in estimating necessary stock levels but should be supplemented with institution-specific assessments (15). Supplies 
for pediatric patients, burn victims, and other specialized cases should be included. Personal protective equipment (PPE) —
gowns, masks, gloves, scrubs— must be available in large quantities to accommodate surge personnel. Damage control supplies 
such as vacuum-assisted closure devices, external fixation sets, splinting materials, and chest tubes should be ready for rapid 
deployment, with attention to hypothermia prevention measures (16).

• Blood products and pharmacy:

The hospital’s blood bank must be prepared to support multiple simultaneous transfusions, with contingency plans for mass 
transfusions during a large-scale incident. These plans should specify maximum supported transfusions, flexibility options, and 
regional resource sharing (17). Pharmacy services need protocols for rapid restocking of anesthesia drugs, antibiotics, analgesics, 
and emergency medications. Additional pharmacy staffing and logistics may be required, especially during off-hours. Tetanus 
prophylaxis and other critical medications should be readily accessible (18).

• Patient transfer: 

Coordinate with ICU, step-down units, and medical-surgical wards to facilitate rapid patient transfer from OR and PACU, freeing 
up critical care and recovery space. Patients who are stable but require ongoing care should be transferred to designated areas 
or other hospitals if local resources are overwhelmed. Establish transfer agreements with regional hospitals, and involve bed 
flow coordinators to manage patient throughput efficiently. In large-scale disasters, geographic considerations often result in the 
closest facilities being overwhelmed; pre-planned regional transfer strategies can prevent bottlenecks. Utilizing regional medical 
operation centers can expedite patient movement, ensuring timely offloading and resource reallocation (19).

• Vulnerable groups:

Identify patient groups with unique needs—such as immunocompromised individuals, pediatric patients, burn victims, and 
those with complex cardiac or transplant conditions—whose care may be resource-intensive and less flexible during crises. 
These patients often require ongoing treatment that cannot be delayed or transferred easily. Planning must account for their 
specific needs, including specialized equipment, medications, and staffing, to ensure they receive appropriate care despite surge 
conditions (20).

EDUCATION

Preparedness depends heavily on the training and competence of OR teams. All team members should participate in disaster 
management and emergency preparedness courses. Surgeons and anesthesiologists should be familiar with damage control 
principles applicable across specialties, recognizing that in mass casualty scenarios, all surgical providers may need to perform 
urgent damage control procedures (21).

Courses like the ACS Advanced Surgical Skills for Exposure in Trauma and Advanced Trauma Operative Management are valuable 
for maintaining these critical skills. Cross-training nurses, technicians, and other OR staff is essential to ensure operational 
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flexibility—enabling personnel to fill multiple roles as needed. Anesthesia providers should undergo periodic refresher training 
in trauma resuscitation and airway management. Additionally, non-physician team members such as nurse practitioners, 
physician assistants, and surgical techs should be trained as surgical first assistants, prepared to step into critical roles during 
surge events (22).

It is well recognized that cohesive, experienced teams perform more efficiently under stress. During triage, the concept of 
“expectant” patients—those with injuries incompatible with survival—may be applied; providing comfort care and ongoing 
observation to these patients allows resources to be directed toward those with a higher likelihood of survival (23). Clear 
communication and role clarity during drills and actual events are fundamental to an effective response.

COORDINATION and TESTING the PLAN

An effective mass casualty plan must be integrated with the hospital’s overall disaster response framework. Regular drills, 
simulations, and tabletop exercises should be scheduled at various times—day, night, weekends—to test different operational 
scenarios, including high patient volume, resource constraints, and logistical challenges such as instrument turnover and room 
turnover times. These exercises should involve all relevant departments and personnel, with outcomes reviewed and plans 
refined accordingly (24).

Internal OR simulations—cycling through different teams and scenarios—can help identify bottlenecks and improve coordination. 
Full-scale hospital-wide disaster drills, with simulated mass casualty influxes, are invaluable for testing the entire system’s 
robustness. Post-exercise reviews should focus on identifying gaps and implementing corrective actions to enhance readiness.

CONCLUSION

The increasing frequency of mass casualty incidents—such as mass shootings, natural disasters, or terrorist attacks—necessitates 
that hospitals develop specialized, comprehensive plans for managing surgical surge capacity. Traditional disaster planning has 
often overlooked the critical importance of operating room readiness, which is vital for delivering timely, life-saving surgical 
interventions during large-scale emergencies. Engaging perioperative leadership, integrating surgical surge protocols into 
broader hospital disaster frameworks, and conducting regular training and drills are essential steps toward ensuring hospitals 
are prepared to respond effectively to these complex, high-stakes situations. Proactive planning and coordinated response 
strategies will ultimately improve patient outcomes, protect healthcare workers, and strengthen the resilience of healthcare 
systems in the face of future mass casualty events (25).
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ABSTRACT

Primary transport refers to the transfer of an injured patient from the scene of an accident to a hospital. The configuration of the ambulance 
crew and the availability of equipment may vary depending on the clinical skills and qualifications of the team members. 

Choosing the most appropriate mode of transportation (ground or air) for an injured patient is one of the most challenging decisions in 
emergency care so it must be based on a careful assessment of multiple dynamic factors, including the urgency of the situation, geographi-
cal location, weather conditions, traffic, and associated costs. Safe transport definition is not only immediate transfer of injured patient to a 
hospital without further physical injury, but also, reduction in bleeding, haemodynamic stabilization, avoidance of pain and distress, as well 
as maintenance of core temperature. Due to time sparing on the scene, most pre-hospital interventions take place during transportation. The 
rigid ABCDE approach has evolved to emphasize the principle of “resuscitate before you intubate”, highlighting the importance of optimizing 
hemodynamic stability and oxygenation prior to advanced airway management to reduce the risk of peri-intubation cardiac arrest.

Use of intravenous fluids during transportation is not routine and should follow specific indications. Control of external haemorrhage during 
transport should follow cABC approach in assessing poly/major trauma patients or simultaneously with airway management. End-point of 
damage control resuscitation principles is to restore vital organs perfusion which is adequate at SBP (systolic blood pressure) of 90-100 mmHg, 
not normal BP. Permissive hypotension should not be attempted in patients with closed head injury and paediatric age group.

Use of prehospital spine immobilization should follow clinical criteria. Use of spinal/long board should be used as an extrication device only 
and is no longer recommended for transport.  Orthopedic scoop stretcher, vacuum mattress and pelvic splints (binders) are used instead. Pro-
pose to a safe, effective strategy for prehospital spinal immobilization does not include routine use of cervical collars.

The immediate transfer of an injured patient to a facility equipped to provide all necessary surgical interventions is critical. Effective handover 
between prehospital and hospital clinicians is essential. The use of a structured communication tool, supported by local or national guidelines, 
enhances clarity and continuity of care.

Injured Patient Transportation to the Hospital

Ivana Petrov1,2, Dušica Simić1,2, Miodrag Milenovi2,3

1University Children's Hospital, Department of Anesthesiology and Intensive Care, Belgrade, Serbia 
2Medical Faculty, University of Belgrade, Serbia 
3University Clinical Centre of Serbia, Department of Anesthesiology and Intensive Care, Belgrade, Serbia 



Full Manuscript

22 JARSS 2025;33(Supplement 1)

13:25-13:45 (Panel VIII)

Anesthesia for Emergency and Trauma Surgery

Jasmina Smajić
Clinic for Anesthesiology and Resuscitation, University Clinical Cener Tuzla, Medical Faculty, University of Tuzla, Bosnia and Herzegovina

INTRODUCTION

Emergency surgical procedures are frequently lifesaving but are associated with increased perioperative risk due to limited time 
for optimization. The anesthesiologist plays a pivotal role in stabilizing critically ill patients and ensuring safe surgical conditions 
despite the complex, dynamic nature of trauma physiology. Trauma remains a major public health concern due to the high cost, 
associated morbidity, and mortality both in developed and developing countries. Trauma remains the third most common cause 
of mortality across all age groups and the most common cause of mortality in individuals up to the age of 45 years (1). Although 
the most critically injured patients are ideally transported to a designated trauma center, anesthesiologists in other hospitals 
may provide care for a patient who requires immediate surgical or other interventions after traumatic injury (2). Emergency 
and trauma surgeries present unique challenges for anesthesiologists due to the acuity of patient conditions and the need for 
rapid intervention (3). The role of anesthesia in polytrauma requires an integrated, team approach. The optimal management 
of patients of trauma requires a multi-disciplinary, multimodal, and coordinated team approach for a successful outcome. 
Medical specialties involved may include surgery, anesthesiology, critical care, emergency medicine, orthopedics, neurosurgery, 
ophthalmology, otolaryngology, plastic surgery, urology, radiology, and blood banking. Anesthesiologists play an integral role in 
these multidisciplinary teams (4). Anesthesia for emergencies is not scheduled, so there is not much time to assess the patient 
preoperatively and prepare for the operation. Because of the patient’s potential for rapid deterioration, prompt performance 
and decision-making are essential in a short time to preserve the patient’s life (5). 

PATIENT STABILIZATION AND GOALS

A clear, simple, and organized approach to the trauma patient is used in both the emergency department (ED) and operating 
room (OR), including assessment of airway, breathing, circulation, disability (eg, neurologic evaluation and cervical spine 
stabilization), and exposure (eg, hypothermia, smoke inhalation, intoxicants). Participation of the anesthesiologist at an early 
stage (eg, at the time of trauma response activation or patient arrival in the ED) provides continuity of care before and after 
transition to the OR (6). Primary goals in both the ED and the OR include: 

• Airway management and lung-protective ventilation

• Maintenance of hemodynamic stability

• Management of bleeding and coagulopathy

• Maintenance of normothermia

• Maintenance of adequate cerebral blood flow (CBF), oxygenation, and ventilation to avoid secondary brain injury

• Appropriate treatment during painful interventions

The management of polytrauma patients can be challenging due to multi-organ involvement, occult injuries, limited information 
about patient history, evolving physiological derangements, presence of acute pain, limited time available to stabilize the patient 
in the pre-operative period (1).

PHYSIOLOGICAL CONSIDERATIONS IN TRAUMA

Trauma initiates a complex cascade of physiological disturbances affecting multiple organ systems, and these changes must 
be rapidly recognized and addressed in the perioperative period. Understanding these alterations is essential for effective 
anesthetic planning and resuscitation.

Hemorrhagic Shock and Hypovolemia

Hemorrhagic shock is a leading cause of preventable death following trauma and results in reduced circulating blood volume, 
impaired oxygen transport, and global tissue hypoperfusion (7). Early stages may be clinically occult, especially in young, 
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otherwise healthy individuals. Current resuscitation strategies prioritize damage control resuscitation (DCR), which includes 
permissive hypotension, early use of blood products, and limited crystalloid administration to minimize dilutional coagulopathy 
and inflammatory response (8,9).

Trauma-Induced Coagulopathy

Acute traumatic coagulopathy (ATC) is present in a significant proportion of severely injured patients upon hospital admission 
and may result from tissue injury, shock, and endothelial dysfunction (10). The presence of coagulopathy, particularly 
when associated with hypothermia and acidosis—components of the “lethal triad”—is associated with increased mortality. 
Management strategies emphasize the use of balanced transfusion protocols (1:1:1 ratio of RBCs, plasma, and platelets) and 
point-of-care coagulation monitoring using viscoelastic assays (11).

Respiratory Compromise and Hypoxia

Thoracic trauma, commonly involving pneumothorax, hemothorax, or pulmonary contusion, can severely impair oxygenation and 
ventilation. Additionally, airway compromise from facial trauma or altered mental status necessitates early airway intervention. 
Rapid sequence intubation, lung-protective ventilation, and monitoring for ventilator-induced lung injury are key components 
of respiratory management (12).

Acid-Base and Electrolyte Imbalance

Anaerobic metabolism secondary to hypoperfusion leads to lactic acidosis, contributing to further hemodynamic instability. 
Moreover, massive transfusion protocols can induce electrolyte derangements including hyperkalemia and hypocalcemia, which 
may exacerbate cardiac dysfunction and coagulopathy. Real-time laboratory and point-of-care monitoring are essential during 
resuscitation (13).

Hypothermia

Hypothermia (core temperature< 35°C) is a frequent complication of trauma due to environmental exposure, shock, and 
administration of cold fluids. It worsens coagulopathy, impairs myocardial performance, and increases the risk of infection and 
mortality. Early warming measures, such as forced-air warming and warmed intravenous fluids, should be initiated as part of 
resuscitation (14).

Neurologic Impairment

Traumatic brain injury (TBI) requires special anesthetic considerations to avoid secondary brain injury. Hypotension and hypoxia 
are strong predictors of poor outcome in TBI patients. Ventilation must be titrated to avoid hypo- or hypercapnia, and efforts 
should be made to maintain cerebral perfusion pressure within an optimal range (15).

Systemic Inflammation and Organ Dysfunction

Severe trauma is associated with a systemic inflammatory response syndrome (SIRS), which can evolve into multiple organ 
dysfunction syndrome (MODS). This process is mediated by pro-inflammatory cytokines and endothelial dysfunction and 
contributes to morbidity and mortality in trauma patients, particularly those requiring prolonged resuscitation or surgery (16).

PREOPERATIVE ASSESSMENT AND PLANNING

Effective management of trauma patients requiring emergency surgery begins with a focused and time-sensitive preoperative 
assessment. Unlike elective procedures, trauma scenarios often necessitate rapid decision-making with incomplete data. 
Nevertheless, a structured approach to evaluating physiological stability, comorbidities, and the extent of injuries remains 
crucial for improving outcomes. Following Advanced Trauma Life Support (ATLS) principles, the primary goal is stabilization and 
identification of life-threatening conditions before surgery (17). Airway assessment is critical, especially with facial trauma or 
decreased consciousness. Difficult airway scenarios must be anticipated, and equipment for advanced management should be 
readily available (18). Hemodynamic status should be evaluated using clinical signs, point-of-care ultrasound, and laboratory 
markers like lactate or base deficit, which guide resuscitation and surgical timing (19,20). Early trauma-induced coagulopathy 
is common and requires prompt detection with conventional or viscoelastic testing to inform transfusion strategies (21). 
Neurological evaluation, particularly in suspected traumatic brain injury, aims to prevent secondary damage through optimized 
perfusion and oxygenation. Anesthetic induction should minimize fluctuations in cerebral perfusion pressure (22). Despite time 
constraints, comorbidities and medications such as anticoagulants must be reviewed, as they influence perioperative risk and 
reversal needs (23). When consent is not possible, emergency care proceeds under implied consent (24). 
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AIRWAY MANAGEMENT

Airway management is a cornerstone of preoperative care in trauma patients, particularly when facial injuries, cervical spine 
instability, or reduced consciousness complicate the clinical picture. Early and accurate airway assessment is crucial to avoid life-
threatening complications. The anesthesiologist must evaluate for potential obstruction, assess neck mobility, and anticipate 
difficult intubation scenarios. In patients with maxillofacial trauma, airway control may require alternative strategies, such as 
fiberoptic intubation or a surgical airway (25). The “LEMON” mnemonic (Look externally, Evaluate 3-3-2, Mallampati score, 
Obstruction, and Neck mobility) remains a useful framework for assessing airway risk in trauma patients (26). Additionally, 
recent advances in video laryngoscopy and airway ultrasound have improved the ability to visualize and manage difficult 
airways (27). These technologies are particularly beneficial in trauma settings, where rapid decision-making is paramount. Rapid 
Sequence Induction (RSI) is the technique of choice for securing the airway in these patients. RSI minimizes the risk of aspiration 
by using a combination of sedative and paralytic agents, which facilitates early intubation and reduces the time the patient is 
at risk of airway compromise (28). For patients with suspected cervical spine injuries, manual in-line stabilization is required to 
prevent further damage to the spinal cord during intubation. This technique involves manually immobilizing the head and neck 
to maintain proper alignment while the airway is secured (29). In cases where intubation fails, early identification of the need 
for a surgical airway is critical. Cricothyrotomy or tracheostomy may be required, especially when conventional methods are 
unsuccessful or contraindicated (30). The choice of induction agents should consider the patient’s hemodynamic status and the 
potential for increasing intracranial pressure in cases of traumatic brain injury (31). 

ANESTHETIC TECHNIQUES

Anesthetic management in trauma patients is critical for achieving adequate airway control, providing effective analgesia, 
and maintaining hemodynamic stability during surgery. The choice of anesthetic techniques and drugs must be tailored to the 
specific injuries and clinical context of the trauma patient, with careful consideration of the risks of adverse outcomes and drug 
interactions.

Induction Agents

For general anesthesia, Rapid Sequence Induction (RSI) is commonly used to secure the airway in trauma patients. The 
RSI technique involves a sedative agent followed by a muscle relaxant to facilitate intubation and minimize aspiration risk. 
The sedative of choice is propofol, administered at a dose of 1.5–2.5 mg kg-1 intravenously (IV), depending on the patient’s 
hemodynamic status and injury severity (32). Alternatively, etomidate can be used at a dose of 0.2–0.3 mg kg-1  for patients 
with head injuries, as it has minimal hemodynamic effects and does not increase intracranial pressure (33). Either etomidate or 
ketamine is typically selected as the primary induction agent for a hemodynamically unstable patient.

Muscle Relaxants

For neuromuscular blockade, rocuronium is often preferred due to its rapid onset and relatively short duration of action. The 
standard dose for RSI is 1 mg kg-1 IV (34). It provides good intubating conditions and allows for quick reversal if necessary. 
Succinylcholine is avoided in cases where there is a risk of hyperkalemia (e.g., in patients with burns or muscle trauma) due to 
its potential to cause a significant increase in serum potassium levels. However, when used, succinylcholine is typically dosed at 
1–1.5 mg kg-1  IV (35).

Analgesia and Maintenance

Multimodal analgesia is essential in trauma patients to minimize the need for opioids, which can have respiratory depressant 
effects and exacerbate hypotension. Fentanyl is commonly used for intraoperative analgesia, with an initial bolus of 1-3 mg kg-1 
IV, followed by infusion if necessary. In cases of severe trauma, additional boluses of fentanyl can be administered (36). For 
maintenance of anesthesia, sevoflurane or desflurane are the agents of choice due to their rapid onset and ability to allow for 
quick emergence from anesthesia. Typically, sevoflurane is administered at concentrations of 1–2% in an oxygen/nitrous oxide 
mixture, titrating based on the patient’s response and surgical stimuli (37).

Regional Anesthesia

Regional blocks, such as the lumbar plexus block or fascia iliaca block, can be beneficial for pain control in lower limb injuries, such 
as femoral fractures. For a fascia iliaca block, a typical dose of 30–40 mL of 0.25% bupivacaine is administered. This technique 
provides effective analgesia while reducing the need for systemic opioids (38). However, regional anesthesia is contraindicated 
in patients with significant coagulopathy or hypovolemia, as these conditions increase the risk of hematoma formation.
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Coagulation Management and Hemorrhage Control

Trauma patients often present with significant blood loss and coagulopathy, requiring specific anesthetic management. 
Tranexamic acid (TXA), an antifibrinolytic agent, has been shown to reduce bleeding and improve outcomes when administered 
early in trauma patients. The recommended dose is an initial bolus of 1 g IV, followed by a 1 g infusion over 8 hours (39). In 
patients with ongoing hemorrhage, blood products, including packed red blood cells (PRBCs) and fresh frozen plasma (FFP), may 
be required to maintain hemodynamic stability and normal coagulation profiles.

Fluid Resuscitation

Fluid resuscitation is critical in trauma patients with hemorrhagic shock. The goal is to restore circulating volume and maintain 
organ perfusion. Crystalloids such as Lactated Ringer’s solution or normal saline are commonly used for initial resuscitation, with 
an initial bolus of 20 mL kg-1 IV. However, in cases of severe blood loss, colloids or blood products should be used in conjunction 
with crystalloids to restore volume and improve oxygen-carrying capacity (40).

Invasive Monitoring

For trauma patients with severe injuries or significant hemodynamic instability, invasive monitoring may be necessary. Central 
venous catheters and arterial lines can provide continuous assessment of fluid status, venous oxygen saturation, and blood 
pressure. Central venous pressure (CVP) is often monitored to guide fluid resuscitation, while arterial blood gases (ABG) help 
assess oxygenation and acid-base status during surgery (41).

INTRAOPERATIVE RESUSCITATION AND MONITORING

Effective intraoperative resuscitation and monitoring are critical components of trauma anesthesia, aimed at supporting 
end-organ perfusion, controlling hemorrhage, and optimizing patient outcomes. Trauma patients often arrive in a state of 
hypovolemia or shock, requiring immediate volume resuscitation and close hemodynamic surveillance.

Early and aggressive fluid management is essential. Initial resuscitation typically begins with isotonic crystalloids such as Lactated 
Ringer’s solution or normal saline, often administered in boluses of 20 mL kg-1, with response assessed by clinical parameters 
and invasive monitoring if needed (42). However, excessive crystalloid administration is associated with dilutional coagulopathy 
and increased mortality. Consequently, damage control resuscitation strategies emphasize limited crystalloid use and early 
transfusion of blood products in balanced ratios, often 1:1:1 of packed red blood cells (PRBCs), fresh frozen plasma (FFP), and 
platelets (43).

Permissive hypotension—targeting a systolic blood pressure of 80–90 mmHg in patients without traumatic brain injury—can 
reduce ongoing hemorrhage prior to surgical hemostasis (44). In contrast, patients with suspected or confirmed traumatic brain 
injury require maintenance of cerebral perfusion pressure, generally necessitating higher mean arterial pressures (≥65 mmHg) 
(45). Tranexamic acid, an antifibrinolytic agent, has been shown to reduce mortality when administered within 3 hours of injury. 
The recommended dosing regimen is 1 g IV bolus over 10 minutes, followed by 1 g infused over 8 hours (46). Hemodynamic 
monitoring should be continuous and tailored to the patient’s condition. Non-invasive methods (ECG, pulse oximetry, non-
invasive blood pressure) are standard, but invasive monitoring is often required. Arterial lines provide real-time blood pressure 
monitoring and access for frequent blood gas and lactate analysis, while central venous catheters aid in fluid and vasopressor 
administration and central venous pressure measurement (47). Advanced cardiac output monitoring or echocardiography may 
be employed in patients with complex physiology or ongoing instability.

Serial blood tests including hemoglobin, lactate, arterial blood gases, electrolytes, and coagulation profiles guide ongoing 
resuscitation efforts. Point-of-care testing, including thromboelastography (TEG) or rotational thromboelastometry (ROTEM), 
is increasingly used to tailor transfusion therapy and manage coagulopathy in real time (48). Temperature, acid-base status, 
and ionized calcium must be closely monitored, as hypothermia, acidosis, and hypocalcemia worsen coagulopathy and increase 
mortality. The “lethal triad” of trauma—hypothermia, acidosis, and coagulopathy—must be actively prevented through warming 
measures, buffered fluids, and calcium supplementation (49).

POSTOPERATIVE CARE

After emergency trauma surgery, most patients remain intubated and sedated with controlled ventilation. Postoperative care of 
trauma patients is a continuation of resuscitative and supportive strategies initiated intraoperatively, focusing on physiological 
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stabilization, pain control, early detection of complications, and multidisciplinary rehabilitation planning. These patients 
frequently require admission to the intensive care unit (ICU) for ongoing monitoring, mechanical ventilation, and targeted 
interventions based on their injury profile and comorbidities (50). Hemodynamic instability may persist postoperatively, 
necessitating continued fluid resuscitation, vasoactive support, and transfusion based on dynamic assessments of perfusion and 
laboratory parameters. Lactate clearance and urine output remain essential markers of adequate resuscitation (51). In patients 
with ongoing bleeding or coagulopathy, viscoelastic testing such as thromboelastography (TEG) or rotational thromboelastometry 
(ROTEM) facilitates tailored hemostatic therapy (52). Pain management should be multimodal, combining regional techniques 
(e.g., epidural or peripheral nerve blocks) with systemic analgesics like acetaminophen, NSAIDs, and opioids, titrated carefully 
to avoid respiratory depression or delirium, especially in elderly patients (53). Patient-controlled analgesia (PCA) can be 
effective when appropriately monitored. Ventilated patients require lung-protective strategies to prevent ventilator-associated 
complications. Early extubation should be considered once hemodynamic and respiratory parameters permit. For patients 
with head trauma, intracranial pressure (ICP) monitoring, sedation titration, and neurological assessments are critical in the 
early postoperative period (54). Infection prevention is also a priority. Prophylactic antibiotics, deep vein thrombosis (DVT) 
prophylaxis, and early mobilization are essential components of care. Nutritional support should begin within 24–48 hours, 
preferably via the enteral route, to support metabolic demands and immune function (55). Delirium, acute kidney injury, and 
sepsis are common complications in this population. Frequent reassessment using tools like the Confusion Assessment Method 
for the ICU (CAM-ICU) and renal function monitoring guide early interventions (56). A multidisciplinary approach involving 
trauma surgery, anesthesiology, critical care, nursing, physiotherapy, and psychiatry improves outcomes and facilitates recovery 
planning (57).

RECENT ADVANCES AND FUTURE DIRECTIONS

Recent advances in trauma anesthesia reflect significant improvements in perioperative care, driven by better understanding 
of trauma physiology, integration of novel monitoring technologies, development of targeted pharmacologic therapies, and 
the establishment of trauma systems with multidisciplinary collaboration. These innovations have led to improved patient 
outcomes, more individualized care, and reductions in morbidity and mortality.

One major advancement is the shift toward goal-directed resuscitation, which uses dynamic monitoring tools such as pulse 
contour analysis, esophageal Doppler, and noninvasive cardiac output monitors to guide fluid and vasoactive therapy. These 
technologies allow for precise titration of therapy to optimize tissue perfusion and reduce fluid overload—a major contributor 
to secondary organ dysfunction in trauma patients (58). Real-time assessment tools, such as point-of-care ultrasound (POCUS), 
have also become indispensable in trauma care, allowing for rapid identification of internal bleeding, pneumothorax, cardiac 
tamponade, and guiding vascular access (59). The use of viscoelastic testing (e.g., TEG and ROTEM) has replaced conventional 
coagulation tests in many centers, facilitating early identification and correction of trauma-induced coagulopathy. This has been 
integrated into damage control resuscitation (DCR) protocols, which emphasize permissive hypotension, hemostatic resuscitation 
with balanced transfusion ratios (1:1:1 RBC:FFP:platelets), and early use of antifibrinolytics such as TXA. The CRASH-2 and 
subsequent studies have confirmed TXA’s role in reducing mortality when administered within 3 hours of injury (60,61). In 
airway management, video laryngoscopy and portable fiberoptic devices have significantly increased first-pass success rates, 
especially in patients with difficult anatomy or cervical spine immobilization. Additionally, supraglottic airway devices are now 
more commonly used in prehospital and emergency settings, improving oxygenation in situations where intubation is delayed 
or not feasible (62).Pharmacologic advances have contributed to more tailored anesthetic care. Agents such as ketamine, 
once avoided in patients with elevated intracranial pressure, have regained favor due to their stable hemodynamic profile and 
emerging evidence of neuroprotective effects when normocapnia is maintained (63). Similarly, the development of short-acting 
opioids like remifentanil and ultra-short neuromuscular blockers such as sugammadex-reversible rocuronium has enhanced 
intraoperative control and recovery profiles (64).

The future of trauma anesthesia lies in precision medicine, with the application of genomics, metabolomics, and personalized 
algorithms to predict patient responses to trauma and resuscitation. Artificial intelligence (AI) and machine learning are being 
explored to integrate real-time physiologic data and guide clinical decisions, such as predicting hemorrhage risk or identifying 
early sepsis (65). Telemedicine and mobile trauma units, supported by digital platforms, are also transforming prehospital care, 
allowing remote anesthesiologists to assist with airway, sedation, or triage decisions in real time. Simulation-based training and 
crisis resource management (CRM) have become standard in trauma centers, improving team communication and preparedness 
for high-acuity scenarios. These programs enhance performance during rare or complex interventions, such as emergency 
thoracotomies or massive transfusion activation (66).
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Finally, enhanced recovery after surgery (ERAS) principles are being adapted for trauma care, focusing on early mobilization, 
opioid-sparing analgesia, and nutritional support to accelerate functional recovery and reduce hospital stays. While more 
evidence is needed, these strategies show promise when selectively applied in stable trauma populations (67).

CONCLUSION

Anesthesia for emergency and trauma surgery presents complex challenges that demand rapid decision-making, multidisciplinary 
coordination, and the ability to adapt to dynamically evolving clinical situations. Advances in trauma physiology understanding, 
hemodynamic monitoring, airway management, and pharmacologic agents have significantly improved perioperative outcomes. 
The integration of technologies such as point-of-care ultrasound, viscoelastic testing, and video laryngoscopy, alongside 
individualized approaches like damage control resuscitation and multimodal analgesia, represent a paradigm shift in trauma 
care. Despite these improvements, trauma remains a leading cause of morbidity and mortality worldwide, particularly among 
younger populations. The anesthesiologist’s role extends beyond intraoperative management, encompassing prehospital 
stabilization, preoperative planning, intraoperative resuscitation, and intensive postoperative care. Emerging fields such as 
precision medicine, artificial intelligence, and simulation-based training are poised to shape the future of trauma anesthesia, 
enhancing decision-making, preparedness, and ultimately patient survival. A continuous commitment to evidence-based 
practice, interdisciplinary collaboration, and innovation will be essential in meeting the evolving demands of trauma care and in 
improving both short- and long-term outcomes for this vulnerable patient population.
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ABSTRACT

Blood transfusion strategies in war zones are critical for improving survival rates among combat casualties, particularly in environments where 
rapid hemorrhage control and resuscitation are essential. Battlefield medicine presents unique challenges, including limited blood supply, 
austere conditions, logistical constraints, and the need for immediate decision-making under extreme pressure. These factors necessitate a 
tailored, evidence-based approach to transfusion that prioritizes efficacy, safety, and resource optimization.

This review examines current transfusion protocols in military and conflict settings, with a focus on the benefits of whole blood transfusion 
over traditional component therapy. Recent advancements have reinforced the superiority of fresh whole blood in treating hemorrhagic sho-
ck, particularly in prehospital settings where rapid resuscitation can be life-saving. The implementation of walking blood banks and low-titer 
O whole blood (LTOWB) programs has improved the feasibility of fresh blood transfusions in field conditions, reducing logistical burdens while 
ensuring timely access to blood products.

Additionally, this paper explores the integration of prehospital transfusions as a critical intervention for trauma-induced coagulopathy, emp-
hasizing the importance of early intervention in reducing mortality. Point-of-care testing has revolutionized transfusion medicine by enabling 
rapid assessment of coagulation status, facilitating targeted hemostatic resuscitation. Advances in blood storage, including freeze-dried plas-
ma, cold-stored platelets, and synthetic blood substitutes, are also discussed as potential game-changers in resource-limited settings.

The optimization of transfusion strategies in war settings requires a multifaceted approach that balances clinical efficacy with logistical fea-
sibility. As military medicine continues to evolve, adopting innovative transfusion protocols and emerging blood products will be essential in 
improving outcomes, reducing morbidity, and enhancing the overall effectiveness of combat casualty care. Future research should focus on 
refining these strategies, expanding access to safe and effective transfusion options, and integrating novel technologies to support front-line 
medical personnel in high-intensity conflict zones.

The Special Transfusion Strategies During Disasters

Krenar Lilaj, Irena Seferi
University Hospital Center “Mother Theresa,” Tirana, Albania
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INTRODUCTION

Cardiac trauma refers to injuries to the heart and surrounding structures caused by external forces, often seen in blunt or 
penetrating injuries. These types of trauma can occur in various scenarios, including vehicle accidents, falls, assaults, or sports 
injuries. By mechanism, cardiac trauma is divided into penetrating and blunt cardiac injury. Penetrating trauma is caused by 
objects that penetrate the chest wall, such as knives or bullets, and can directly damage the heart or major blood vessels. Blunt 
trauma can result from a strong force applied to the chest, leading to contusions of the heart muscle or even tearing of cardiac 
structures. 

Penetrating Cardiac Injury

Penetrating cardiac injury is a critical and life-threatening condition that requires immediate medical intervention. The heart is 
highly sensitive to trauma, and any injury can rapidly lead to catastrophic outcomes. Penetrating cardiac injuries are relatively 
rare but are considered among the most severe types of traumatic events due to their immediate risk of death.

Common causes of penetrating cardiac injuries include stab wounds, gunshot wounds, or shrapnel from explosions. These types 
of injuries pose a significant challenge to healthcare providers due to the complex nature of the required interventions and the 
urgency with which they must be performed.

Depending on the trajectory and force of the object, various heart structures, including the myocardium, coronary arteries, 
heart valves, and major vessels, can be damaged. The extent of the injury dictates the clinical manifestations and the urgency 
of management. One common and dangerous consequence of penetrating cardiac injury is cardiac tamponade. If not promptly 
relieved, tamponade can lead to rapid hemodynamic collapse and death.

The symptoms of penetrating cardiac injury can vary depending on the nature and severity of the wound. Common symptoms 
include chest pain, hypotension, tachycardia, and signs of shock. Patients may also present with distended neck veins, muffled 
heart sounds, and pulsus paradoxus, which are classic signs of cardiac tamponade. In cases of a more severe injury, the patient 
may experience loss of consciousness or hemorrhagic shock due to exsanguination. 

Rapid diagnosis is critical in managing penetrating cardiac injuries. While a clinical assessment is essential, imaging modalities 
such as chest X-rays, CT scans, and focused assessment with sonography for trauma (FAST) can aid in identifying the presence 
and location of the injury. However, in many acute cases, clinical judgment dictates that exploratory surgery be performed 
promptly due to the severity of the patient’s condition.

Emergent surgical intervention is often required for penetrating cardiac injuries. The primary goal of surgery is to control 
bleeding, repair the heart tissue, and relieve cardiac tamponade if present.

The prognosis for penetrating cardiac injury can be variable, mainly depending on factors such as the mechanism of injury (stab 
wound versus gunshot), the patient's physiological response, the timeliness and effectiveness of the initial intervention, and the 
presence of other systemic injuries. Stab wounds typically have a better prognosis compared to gunshot wounds, due to less 
energy transfer and damage. Survival rates increase significantly when treatment is administered promptly within the hospital, 
highlighting the importance of rapid transport and treatment.

ABSTRACT

Injuries to the heart are either penetrating or blunt. In the hospital, we mainly encounter blunt injuries, as penetrating injuries are usually fatal 
in the field. Blunt injuries most often occur as part of polytrauma following high-energy chest injuries. The clinical picture varies; symptoms 
may be absent, or there may be hemorrhagic or cardiogenic shock. If heart or great vessel injuries are suspected, rapid targeted diagnostics, 
supportive treatment of shock, and invasive or non-invasive care of the injury are essential. In polytrauma, it is vital to determine the order of 
treatment of individual injuries as part of polytrauma. 

Cardiac Injury

Maja Šoštarič
University Medical Centre Ljubljana, Faculty of Medicine, Department of Anesthesiology and Intensive Medicine, Ljubljana, Slovenia
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Blunt Cardiac Injury

Blunt cardiac injury refers to any damage to the heart resulting from non-penetrating trauma, typically due to a forceful impact. 
This type of injury can occur from vehicular accidents, falls, sports injuries, or physical assaults. Unlike penetrating injuries, 
which involve direct penetration of the heart by a foreign object, blunt cardiac injuries are caused by compressive, concussive, 
or shear forces during an impact that affect the heart indirectly. 

Blunt cardiac injury encompasses a spectrum of heart-related injuries ranging from minor myocardial contusions to significant 
structural damage affecting the heart valves, myocardium, or conducting system. The mechanism by which blunt cardiac injuries 
occur is multifaceted and often involves multiple physical forces acting simultaneously. The heart is located behind the sternum 
and rib cage, which provides some protection. However, a forceful impact, such as from a car accident, can cause the chest cavity 
to rapidly decelerate or deform, resulting in direct compression of the heart against the spine or sternum. Blunt cardiac injury 
can also result from the rapid increase in intrathoracic pressure, or a sudden deceleration injury, where the heart continues 
moving forward due to inertia as the body is abruptly halted. In sports or physical altercations, direct blows to the chest can 
similarly transmit force to the heart, potentially causing injury. 

Types of Blunt Cardiac Injuries

1. Myocardial Contusion: This is the most common type of blunt cardiac injury and involves bruising of the heart muscle, 
varying in severity from mild to extensive damage. Contusions can lead to myocardial edema, necrosis, or hemorrhage 
within the myocardium.

2. Cardiac Chamber Rupture: While rare, a severe blunt cardiac injury can lead to rupture of one of the heart chambers. This 
can cause catastrophic bleeding into the pericardial space, leading to cardiac tamponade and often resulting in immediate 
cardiovascular collapse.

3. Pericardial Injury: Blunt trauma may lead to pericardial tears or effusion, which can progress to tamponade, necessitating 
urgent intervention.

4. Coronary Artery Injury: Although uncommon, blunt trauma can cause coronary artery dissection or thrombosis, resulting in 
myocardial infarction even in the absence of underlying coronary artery disease.

5. Valvular Injury: Damage to heart valves, particularly the aortic and mitral, may occur. This can lead to acute valvular 
insufficiency and hemodynamic instability.

6. Conduction System Injury: Blunt trauma can disrupt the conducting pathways of the heart, leading to arrhythmias such as 
atrial fibrillation, ventricular tachycardia, or heart block.

7. Septal Injury: Damage to the interventricular or atrial septum can result in septal defects, leading to abnormal blood flow 
between the heart chambers.

The symptoms of blunt cardiac injury can range from subtle to life-threatening, depending on the severity and specific nature 
of the injury. 

In severe cases, such as cardiac rupture, symptoms will be more acute and rapidly progressive, often leading to death if not 
promptly addressed.

Timely diagnosis of blunt cardiac injury is crucial. However, diagnostic challenges arise due to the nonspecific symptoms and the 
potential for concomitant injuries. A comprehensive approach involving clinical assessment, imaging, and sometimes invasive 
procedures is necessary:

1. Electrocardiogram (ECG): Often the first diagnostic test performed to detect arrhythmias, conduction abnormalities, or signs 
of myocardial ischemia.

2. Cardiac Biomarkers: Troponin levels can indicate myocardial damage, although elevated levels can also occur due to other 
injuries or conditions. Troponin levels should be measured upon presentation and may be repeated over several hours 
(typically at 3-6 hours and again at 12-24 hours) to confirm a diagnosis. The timing is critical because troponin levels can peak 
12 to 24 hours after the injury. A positive troponin test in the context of blunt cardiac injury can guide healthcare providers 
in deciding on further imaging or intervention. Elevated troponin levels should be interpreted in conjunction with clinical 
findings, imaging studies, and the patient’s overall clinical picture to determine the necessity for surgical intervention or 
further monitoring.
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3. Echocardiography: An essential tool for visualizing structural damage to the heart, including chamber size, wall motion 
abnormalities, valve function, septal defects, or pericardial effusion.

4. Chest X-Ray: Useful for assessing thoracic trauma but limited in detecting specific cardiac injuries.

5. Chest computer tomography: Advanced imaging that provides detailed views of the myocardial

The treatment of blunt cardiac injury is a critical component of trauma care, requiring prompt assessment and intervention to 
mitigate potential complications and improve patient outcomes. The approach to treatment largely depends on the severity of 
the injury, the patient's hemodynamic status, and the presence of associated injuries. In clinical settings, minor, non-significant 
blunt cardiac trauma can be observed and monitored with telemetry. In case of life-threatening heart failure, inotropes and 
mechanical circulatory support are needed. 

CONCLUSION

While both penetrating and blunt cardiac injuries pose serious risks to patients, blunt cardiac trauma is generally more prevalent 
in trauma populations. The actual incidence rates can fluctuate based on the context of violence, accident rates, and healthcare 
access within a specific region or population. Advances in emergency medical care and surgical techniques have improved 
survival rates, but these injuries still pose significant challenges and require swift, decisive action to optimize patient outcomes. 
Ongoing research and development of novel surgical techniques, along with improved trauma care protocols, continue to 
enhance the chances for recovery in patients suffering from this catastrophic type of injury.
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INTRODUCTION

The 2025 updates to Basic and Advanced Life Support (BLS and ALS) guidelines represent a significant advancement in resuscitation 
science, reflecting the latest evidence and consensus from leading international organizations, including the International Liaison 
Committee on Resuscitation (ILCOR), the American Heart Association (AHA), and the European Resuscitation Council (ERC). 
These guidelines are the product of systematic reviews, scoping reviews, and expert consensus, and they emphasize high-quality 
resuscitation, early intervention, and individualized post-arrest care.

METHODOLOGY and SCOPE

The 2025 guidelines were developed through a rigorous, continuous evidence evaluation process. ILCOR’s task forces conducted 
systematic reviews, scoping reviews and evidence updates to address 33 critical questions in BLS and ALS. Public comments 
were solicited and incorporated into the final recommendations, ensuring transparency and broad expert input. The guidelines 
address both in-hospital and out-of-hospital cardiac arrest scenarios, with an emphasis on adaptability for varied resource 
settings.

Basic Life Support (BLS) – 2025 Key Updates

• Early Recognition and Emergency Activation: Immediate activation of emergency medical services (EMS) is recommended 
for any unresponsive individual, without delaying for detailed breathing assessment. Dispatcher-assisted recognition of 
abnormal breathing is prioritized to minimize delays in CPR initiation, as rapid EMS notification is linked to improved survival.

• Chest Compression Quality: High-quality chest compressions remain fundamental. The guidelines reaffirm a compression 
rate of 100–120/min and a depth of 5–6 cm for adults, with a compression fraction above 60% associated with better 
outcomes. Interruptions should be minimized, and full chest recoil ensured.

• Compression-to-Ventilation Ratio: The recommended compression-to-ventilation ratio for single rescuers is 30:2, balancing 
oxygenation and perfusion. This is supported by recent systematic reviews and remains unchanged from prior guidelines.

• Dispatcher-Assisted CPR: Enhanced dispatcher-assisted protocols are emphasized, as evidence demonstrates increased 
bystander CPR rates and improved outcomes when dispatchers provide real-time guidance.

• AED Use and Early Defibrillation: Early use of automated external defibrillators (AEDs) is strongly recommended. The 
guidelines advocate for expanded AED access in public spaces and highlight the importance of early defibrillation in both 
adult and pediatric populations. Special considerations are provided for use in pregnancy and children.

• Cardiac Arrest in Pregnancy: A notable update is the recommendation to consider perimortem cesarean delivery at 5 minutes 
if return of spontaneous circulation (ROSC) is not achieved, based on evidence of improved maternal and fetal outcomes.

• Monitoring Rescuer Fatigue: Monitoring for rescuer fatigue is now a good practice statement, especially for those performing 
CPR while wearing personal protective equipment (PPE), as fatigue can compromise CPR quality.

Advanced Life Support (ALS) – 2025 Key Updates

• Early and High-Quality ALS: ALS interventions should be started as early as possible, integrating advanced airway management, 
manual defibrillation, and effective drug administration with ongoing high-quality BLS.

• Airway Management: A stepwise approach to airway management is recommended. Only rescuers with high intubation 
success rates should perform tracheal intubation; otherwise, supraglottic airway devices are preferred. Front-of-neck access 
(FONA) is newly included for “can’t intubate, can’t oxygenate” scenarios.
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• Oxygenation and Ventilation: Effective oxygenation and ventilation must be maintained. Oxygen saturation targets are now 
94–96% to avoid hyperoxemia, and capnography is essential for confirming airway placement and monitoring ventilation.

• Vasopressor and Antiarrhythmic Drugs: Epinephrine remains the first-line vasopressor for cardiac arrest (1 mg IV/IO every 3–5 
min). Vasopressin or methylprednisolone may be considered as alternatives, but high-dose epinephrine is not recommended. 
Amiodarone or lidocaine may be used for refractory ventricular fibrillation/pulseless ventricular tachycardia, with no clear 
superiority between agents. Routine use of calcium, sodium bicarbonate, and magnesium is not recommended except for 
specific indications

• Defibrillation: Correct pad placement (apical-lateral) and minimizing pre-shock pauses are emphasized. Charging the 
defibrillator during compressions is recommended to reduce time to shock delivery.

• Extracorporeal Cardiopulmonary Resuscitation (ECPR): Extracorporeal cardiopulmonary resuscitation is now recognized as 
a reasonable option for selected patients with refractory cardiac arrest, provided that equipment and trained personnel 
are available. This is supported by recent trials demonstrating improved survival and neurological outcomes in appropriate 
settings.

Post-Cardiac Arrest Care

• Temperature Control: A deliberate strategy for temperature control (32°C to 37.5°C) is recommended for all adults who 
do not follow commands after ROSC. The term “targeted temperature management” has been replaced by “temperature 
control,” reflecting evidence that both hypothermia and normothermia are acceptable if fever is avoided.

• Coronary Angiography: Coronary angiography should be performed emergently for patients with suspected cardiac cause 
and ST-segment elevation, or considered in those without ST-elevation but at high risk of coronary artery disease.

• Neuroprognostication: A multimodal approach is recommended, utilizing clinical examination, EEG, imaging (MRI), 
somatosensory evoked potentials (SSEP), and blood biomarkers (e.g., neuron-specific enolase, GFAP, Tau, NfL) to guide 
prognosis and decisions regarding withdrawal of care.

• Seizure Management: Empirical trials of non-sedating antiseizure medications are suggested for adults with post-arrest EEG 
findings on the ictal-interictal continuum, as uncontrolled seizures are associated with poor neurological outcomes.

• Glucose Control and Antibiotics: Moderate glucose control is recommended, avoiding both hyper- and hypoglycemia. Routine 
prophylactic antibiotics post-ROSC are not recommended due to insufficient evidence.

• Monitoring and Technology Integration: Waveform capnography is essential for confirming airway placement and 
monitoring CPR quality. Point-of-care ultrasound (POCUS) is increasingly used to identify reversible causes and aid in 
neuroprognostication, but should not interrupt compressions. Mechanical chest compression devices may be considered 
where manual compressions are impractical. Brain monitoring (NIRS, EEG) is recommended for assessment during and after 
resuscitation.

Special Considerations

• Pediatric and Neonatal Life Support: Compression-to-ventilation ratios and defibrillation energy doses are age-appropriate, 
with early intervention crucial for survival.

• Trauma-Related Cardiac Arrest: Immediate identification and correction of reversible causes are prioritized.

• Resource-Limited Settings: ALS guidelines may need adaptation based on available resources; prevention, early first aid, and 
BLS are emphasized where ALS is not feasible.

CONCLUSION

The 2025 BLS and ALS guidelines underscore the primacy of high-quality chest compressions, early defibrillation, and individualized 
post-arrest care. Major changes include updated drug recommendations, new approaches to airway management, expanded 
use of ECPR, and a broader, evidence-based approach to temperature and seizure management. These updates are designed to 
improve survival and neurological outcomes across diverse healthcare settings, reflecting the most current and robust scientific 
evidence available.
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Summary Table: Key 2025 Updates in Basic and Advanced Life Support (BLS & ALS)

Topic 2025 Update Highlights Scientific Basis / Evidence Source

Basic Life Support (BLS)

Early EMS Activation
Immediate EMS call for any unresponsive person 
without first confirming abnormal breathing; 
dispatcher assists breathing assessment

ILCOR 2025 Adult BLS CoSTR; ERC 2025 BLS 
Guidelines 

Chest Compression Quality
Compression rate 100-120/min, depth 5-6 cm; 
minimize interruptions; maintain compression 
fraction >60%

Systematic reviews reaffirm optimal 
compression parameters, emphasizing 
uninterrupted high-quality CPR

Dispatcher-Assisted CPR
Enhanced dispatcher protocols improve bystander 
CPR initiation and quality; dispatcher coaching 
critical

Multiple RCTs and observational studies show 
dispatcher assistance increases survival 

Automated External Defibrillator       
(AED) Use

Early defibrillation remains critical; expanded AED 
access recommended; use in special populations 
with modifications

Evidence supports AED use in adults, children, 
and pregnant women; early defibrillation 
improves outcomes 

Cardiac Arrest in Pregnancy
Perimortem cesarean delivery recommended at 
5 minutes if ROSC not achieved (updated from 4 
minutes)

Observational data indicate improved 
maternal and fetal outcomes with this timing

Head-Up CPR
Preliminary evidence suggests potential benefit but 
insufficient for routine use; further research needed

Limited studies bundled with other 
interventions; no definitive recommendation 
yet 

Advanced Life Support (ALS)

Antiarrhythmic Drugs
Amiodarone and lidocaine show no significant 
survival difference; choice based on availability and 
experience

ILCOR 2025 ALS Evidence Update; systematic 
reviews show equivalence 

Steroids During and After CPR
Some evidence suggests hemodynamic and 
neurological benefits; data remain insufficient for 
strong recommendation

Ongoing studies; cautious consideration 
pending further trials 

Post-Resuscitation Care

Strong recommendation for targeted 
temperature management (TTM); multimodal 
neuroprognostication combining clinical exam, EEG, 
MRI, SSEP, and blood biomarkers (NSE, GFAP, Tau, 
NfL)

ILCOR 2025 Evidence Updates detail improved 
prognostic accuracy with combined modalities 

Percutaneous Coronary Intervention 
(PCI) After ROSC Without STEMI

Early PCI considered beneficial in selected patients 
without STEMI but suspected coronary disease

Emerging evidence supports early coronary 
angiography improving outcomes in this group 

Glucose Control
Avoid both hyperglycemia and hypoglycemia post-
resuscitation to optimize outcomes

Observational data link glucose extremes 
to worse prognosis; guidelines recommend 
moderate control 

Prophylactic Antibiotics
Insufficient evidence to recommend routine use 
post-ROSC

Current evidence inconclusive; use 
individualized based on clinical scenario 

Point-of-Care Ultrasound (POCUS)
Useful for identifying reversible causes (tamponade, 
pneumothorax) and aiding neuroprognostication; 
avoid prolonged CPR interruptions

ILCOR 2025 reviews emphasize POCUS 
benefits and caution against delays in 
compressions 

Airway Management
Stepwise approach recommended; only providers 
with high intubation success should perform 
tracheal intubation

ERC 2025 ALS Guidelines stress skill-based 
airway management for best outcomes 

Early Adrenaline Use
Emphasized for non-shockable rhythms to improve 
survival

Supported by recent trials and meta-analyses 

Removal of Calcium and Sodium 
Bicarbonate

No routine use during CPR except for specific 
indications

Evidence shows no benefit in routine use; 
removed from standard protocols

Precordial Thump
Removed from guidelines due to lack of evidence 
for benefit

Consensus based on systematic reviews 
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ABSTRACT

An austere environment is defined as a harsh, challenging, or resource-limited setting where conditions are severe, often lacking basic comforts 
or luxuries, infrastructure, or logistical support. These settings often present significant difficulties in delivering standard services, including 
healthcare, due to their resource constrained nature.

These environments can be natural or man-made and typically require resilience, adaptability, and specialized preparation to endure or 
operate within. Examples to these environments are as follows:

• Military/Conflict Zones – Battlefields with minimal support

• Disaster Areas – Post-earthquake, hurricane or famine regions

• Wilderness Survival – Deserts, deep oceans or uninhabited islands

• Extreme regions – Antarctica, underwater habitats, high-altitude mountain regions or space missions

• Developing nations or impoverished areas

Key characteristics of austere environments are:

• Scarcity of resources: Limited access to clean water, food, shelter, medical supplies, electricity and communication

• Harsh physical conditions: Extreme temperatures (hot or cold), high altitudes, difficult terrain (mountainous, desert, jungle) and exposure 
to the elements

• Remoteness and isolation: Geographically isolated areas with limited or no access to transportation, infrastructure or external support

• Lack of infrastructure: Roads, buildings, sanitation systems, and reliable power sources are often absent or limited.

• Increased risk and danger: These environments can pose various threats, including wildlife, natural disasters, conflict and disease.

• Limited medical support: Access to healthcare facilities, trained medical personnel, and evacuation capabilities is significantly reduced or 
even non-existent.

Austere critical care medicine is defined as the provision of critical care to patients in resource-limited settings, where access to electricity, 
water and standard medical infrastructure is : 

• incapacitated 

• overwhelmed by patient volume 

• severely restricted, often operating with limited diagnostic and treatment capabilities

• affected by the environment

• the location is under continuous threat

In austere environments, critical care  serves as a lifeline when standard medical infrastructure is absent or overwhelmed. Despite the 
challenges, the application of core principles- such as trauma stabilization, infection control and prolonged field care- can mean the difference 
between life and death. Life-saving interventions in austere critical care including the following:

• Airway management

• Hemorrhage control

• Analgesia and sedation

The goal is to provide the highest standard of care possible with available resources while prioritizing rapid triage and transport to higher-
level care whenever feasible. In such settings, anesthesiologists play a vital role in emergency medicine, trauma management and critical 
care.  Expertise in airway management, resuscitation, pain control and hemodynamic stabilization renders the anesthesiologist indispensable 
in  resource limited and extreme conditions. In austere environments, anesthesiologists serve as frontline lifesavers, combining critical care 
proficiency, trauma expertise, and improvisational skills to deliver timely interventions when every second counts. Their role extends far 
beyond the traditional operating rooms, forming an essential component of survival medicine in some of the world’s most hazardous settings.

Critical Care in Austere Environment

Murat Izgi
Hacettepe University School of Medicine, Department of Anesthesiology and Reanimation, Ankara, Türkiye
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ABSTRACT

Objective: Trauma during pregnancy requires special clinical attention, as resuscitation efforts must consider both maternal and fetal factors. 
The most crucial aspect is maternal resuscitation because it constitutes the fundamental basis for fetal resuscitation. Maternal hemodinamic 
stability should be the primary focus in the management of trauma during pregnancy.

Method: Trauma is the primary non-obstetric cause of maternal mortality. Initial management for these patients is following the principles 
of advanced trauma life support. Primary survey, secondary survey and definitive care are integral parts of a successful management for both 
maternal and fetal outcome. Society of Obstetricians and Gynaecologists of Canada through clinical practice guideline has offered guidance for 
the most effective management of pregnant trauma patients.

Results: The initial assessment can be quite challenging considering the physiological alterations that occur during pregnancy in order to 
effectively manage airway, breathing, and circulation during resuscitation. Pregnant patients should receive meticulous airway management 
that considers pregnancy-related changes, undergo left uterine displacement, have two large intravenous lines inserted above the diaphragm 
and receive a balanced ratio of blood products. A secondary evaluation for obstetric complications, along with fetal assessment, should begin 
promptly, ensuring it does not disrupt maternal trauma management. For viable pregnancies, continuous fetal heart rate monitoring is typi-
cally done for at least 4 hours.

Conclusion: A resuscitative cesarean section should be considered for patients between 22 and 24 weeks gestation who experience cardiac 
arrest or severe hemodynamic instability. Imaging should not be avoided when necessary, even if there are concerns about fetal radiation 
exposure. Multidisciplinary approach is required. The fundamental principle that should guide therapeutic measures is that resuscitation of 
the mother will enable also successful resuscitation of the fetus.

Keywords: Trauma, pregnancy, menagement, guidelines 
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ABSTRACT

Objective: Airway management is a fundamental element of safe anesthesia and emergency medical care. Over time, the methods and to-
ols used to secure and maintain airway patency have significantly evolved. This review paper outlines the historical development of airway 
management techniques, the rise of modern technologies including artificial intelligence and robotics, and educational methods tailored to 
new generations of medical professionals. It also critically analyzes the balance between high-tech solutions and the necessity of traditional 
approaches.

Presentation: A change of clinical practice and behavior of students and residents across time was observed as a result of evolving technology 
and medical equipment. Major airway advances are presented such as videolaryngoscope, robotic intubation systems, intelligent intubation 
systems; possible artificial intelligence (AI) application in airway management from airway assessment to planning and teaching. After NAP 4 
study results have been published, Difficult airway society updated all airway management guidelines, and an expanding number of airway 
management guidelines are published worldwide, bringing in focus patient safety during critical events, not only during intubation but for 
extubation also. There is a shift from ex cathedra and books learning to applications in anesthesiology, social media programs and e-learning, 
especially accelerated during and after lockdown because of Covid 19 pandemy. 

Conclusion: Technology should enhance, not replace fundamental airway skills. While high-tech solutions improve patient safety, old-school 
methods remain indispensable when technology fails. Every provider should master the basics before relying on high-tech tools. What is the 
best approach? A blended (hybrid) one.

Keywords: Airway assessment, airway management, airway devices, artificial intelligence, education

Airway Management Techniques: High Tech vs. Traditional Methods

Renata Curić Radivojević1,2, Dinko Tonković1,2

1University Hospital Centre Zagreb, Faculty of Medicine, Department for Anesthesiology, Reanimatology, Intensive Care Medicine and Pain Therapy, 
Kišpatićeva 12, Zagreb, Croatia
2University of Zagreb, Faculty of Medicine, Šalata 3, Zagreb, Croatia

INTRODUCTION

Airway management is a fundamental element of safe anesthesia and emergency medical care. Over time, the methods and tools 
used to secure and maintain airway patency have significantly evolved. This review paper outlines the historical development of 
airway management techniques, the rise of modern technologies including artificial intelligence and robotics, and educational 
methods tailored to new generations of medical professionals. It also critically analyzes the balance between high-tech solutions 
and the necessity of traditional approaches.

PRESENTATION

Airway management techniques involve all methods and devices that ensure the patency of the upper airway to allow safe 
breathing or mechanical ventilation. The development of this medical field is closely linked with advances in anesthesiology, 
surgery, and emergency medicine. From the first ether anesthesia demonstration (Morton, 1846) to apparatus for mechanical 
ventilation (Fell-O’Dwyer, 1878) detailed description of safe endotracheal intubation as still performed today was by Chevalier 
Jackson in 1910. Emergence of Anesthesia and Endotracheal Techniques has continued with introduction of cuffed endotracheal 
tube (Guedel and Waters, 1941); development of curved laryngoscope blade (Macintosh, 1943), and straight blade for pediatrics 
(Miller, 1949) which are still in use. Modern innovations continued with the first fiberoptic bronchoscopy by Dr. Shigeto Ikeda 
back in 1966, and clinical use of fiberoptic-guided intubation starting in 1972. Despite this, due to slow widespread use of 
this expensive equipment, first guidelines for awake tracheal intubation were published relatively late in 2019 by Difficult 
airway society (1). Big game changer on the scene of airway management was Dr. Archie Brain’s development of the Laryngeal 
mask airway (LMA) in 1981. It entered clinical practice in the UK in 1988., and in 1992. in the USA. Since then many new 
first and second supraglottic airway devices were developed. The 3rd generation LMA with video technology was made in the 
2021 (2). In 1993. McCoy blade was introduced with a hinged tip for epiglottis elevation. 21st Century started with the rise of 
video laryngoscopy (VL) following video chip technology invention, which improved glottis visibility and enhanced chances for 
successful first attempt intubation (3,4). Numerous single use or reusable VL devices are on the market today, with standard 
MAC curve blade or hyperangulated blades, classified as integrated channel laryngoscope (CTTrach, Pentax AWS, Airtraq); video 
stylets (rigid, e.g. Bonfils) or rigid blade laryngoscopes with standard blade or angled blade (5). During the last decade VL has 
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emerged as a promising method for airway management in patients with difficult airway with tendency to replace DL, which has 
been established as the gold standard for intubation for decades (6). Emerging robotic innovations and artificial intelligence (AI) 
in endotracheal intubation and airway management started in 21 century (7). The fields of artificial intelligence (AI) and machine 
learning are expanding rapidly and have started to play strong roles in difficult airway management. Several robotic models were 
tested for endotracheal intubation on manikins (8-12 ), and in 2012. the Keppler intubation system (KIS) was the first robotic 
system to perform tracheal Intubation in humans (10). Despite the progress made in robotic intubation, several challenges 
and limitations remain. None of these airway robots have been implemented in routine clinical practice, yet. The high cost, 
feasibility and effectiveness of robotic intubation in challenging scenarios, need for specialized training and expertise, refining 
technical capabilities, and establishing ethical frameworks can contribute to overcoming these challenges and maximize the 
potential benefits of robotic endotracheal intubation. The 4th National Audit Project (NAP4) (13) conducted by the Royal College 
of Anaesthetists and Difficult Airway Society (DAS) is recognized as the world’s most extensive audit of airway complications. 
NAP4 described significant airway management-related complications such as death, brain damage, emergency surgical airway 
procedures, or unexpected admission to the intensive care unit in various settings over a year throughout the United Kingdom. 
The incidence of major airway complications during general anesthesia was 46.3 per million cases (95% confidence interval (CI) 
= 38.4-54.2), and more frequent and severe in emergency and intensive care departments. Analysis of the cases has identified 
repeated gaps in care that include: poor identification of at-risk patients, poor or incomplete planning, inadequate provision of 
skilled staff and equipment to manage these events successfully, delayed recognition of events, and failed rescue due to lack 
of or failure of interpretation of capnography. To mitigate the adverse outcomes associated with difficult airways, guidelines 
were developed for airway procedures. These guidelines are updated to incorporate advancements in medical knowledge 
and technology. Also, from 2015 all major airway societies have launched updated Major Airway Management Guidelines 
from JSA airway management guideline 2014: to improve the safety of induction of anesthesia (14); 2022 American Society 
of Anesthesiologists Practice Guidelines for Management of the Difficult Airway (15); Canadian Airway Focus Group updated 
consensus-based recommendations for management of the difficult airway (16);  Updated PG56 Guideline on equipment to 
manage difficult airways 2025 from Australian and New Zealand College of Anaesthetists (17); And All India Difficult Airway 
Association 2016 guidelines for the management of unanticipated difficult tracheal intubation in adults (18). 

Traditional airway assessment methods are subjective, with lack of sensitivity and poor reproducibility. ⅓ of complications 
reported to NAP 4 study are related to anesthesiologist error in assessing difficult intubation. As we do not have a precise tool 
for difficult airway prognostics, artificial intelligence (AI) may be at hand (19,20). 

Several Tools used by AI and their application in airway management have been published and tried. AI and machine-learning 
represent new advances in airway management (21). If machine-learning can predict difficult airways in adults, AI may offer 
providers real-time clinical decision support during intubation. One of the examples of the AI-based Pre-Hospital Emergency 
Airway Assessment system (XAI-PEA) was developed by the X-Fea team to automatically identify facial and neck landmarks using 
image processing and machine learning techniques. This initiative captures pixel distances between key anatomical points and 
processes this data to generate real-time bedside testing results. These results can be used to assess the difficulty of maintaining 
a patient’s airway (22). AI has a potential, but implementation remains challenging. Maybe the future will be to take a picture 
with a smartphone of patients’ faces during preoperative anesthesia consultation and assess the risk of airway management 
difficulties. We cannot stop the future and progress. It will happen anyway. 

Another possible application of AI is in teaching airway management in various forms: AI-Powered Virtual Simulations; Intelligent 
Manikins with AI Feedback; AI-Assisted Decision Support Systems; Personalized Learning Platforms (analyzing each student’s 
performance data and tailor training to their specific weaknesses, providing adaptive quizzes, video tutorials, and case-based 
learning based on a student’s progress); AI in Ultrasound-Guided Airway Management Training; AI for Remote Learning & 
Assessment (motion tracking and video analysis, providing automated scoring and feedback); AI-Generated Clinical Scenarios; 
AI for Enhancing Procedural Videos & Augmented Reality and for Team Training & Communication. Artificial intelligence (AI) can 
enhance the teaching of airway management, but it has to be evaluated and approved by medical experts in the field. 

Education and Intergenerational Approaches

Learning styles across generations, technology they use, platforms or social media differ between generations. Generations born 
in 1946-1964 (Baby Boomers) prefer traditional lectures, books  and structured, formal, in-person learning;  generation X (1965-
1980): combination of analog and digital methods; Millennials (Gen Y 1981-1996): Interactive, hands-on learning to interactive, 
tech-integrated environments; Generation Z (1997-2012) and Alpha (2013-present): Digital, fast-paced (bite-sized learning) and 
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visual learning methods using AI and virtual reality (VR) (23). Keeping a step with the technology and habits of new generations 
of students and residents is challenging and requires totally new infrastructure so as training the teachers.

Web-based media and digital study tools are finding larger audiences each year. Increasing amounts of medical information and 
its rapid digital dissemination have changed traditional teaching methods. This has also enabled more self-directed and online 
learning approaches. Web-based learning (WBL) is a form of asynchronous learning, which occurs outside the constraints of 
time and space. The learner has the flexibility of using resources across different digital platforms, at their own pace, whether 
at home or at the library. (24)

Airway Teaching Apps in Anesthesiology

Since the widespread use of smartphones, apps for teaching in anesthesiology became very popular. Some of the commonly 
used are: Anesthesiologist (https://play.google.com/store/apps/details?id=com.shahlab.anesthesiologist&pcampaignid=web_
share); and airway teaching apps, such as: AIRWAY ex (https://play.google.com/store/apps/details?id=com.levelex.
airwayex&pcampaignid=web_share); The Airway App : Laura Duggan / Pendar Labs. Available for iOS and Android, free download, 
7.3 MB; STAT airway (https://play.google.com/store/apps/details?id=com.theairwaysite.DiffAirway&pcampaignid=web_share); 
iLarynx (25) and newly developed Anesthesia Assistant, powered by AI, trained by NYSORA.  Some anesthesiology societies have 
a guide for apps that may be useful to medical professionals, for example Australian & New Zealand College of Anaesthetists 
(ANZCA) on their official website (https://libguides.anzca.edu.au/apps/atoz). 

Social media platforms are also in use in medical education. For example: DAS took on #JanuAIRWAY in January 2022 with a 
month of daily airway educational ‘tweetorials’, each comprising a linked series (‘thread’) of themed educational material. A 
‘bitesize’ learning approach was used with educational materials including a series of ‘one-pagers (26).

Teaching clinical skills in airway management

Traditional teaching in the operating room not only uses valuable operating room time, but it can distract from patient care. 
Besides, exposure to cases can be limited. It is believed that simulator training before going to the operating room (OR) has a 
positive impact on students’ acquisition of procedural and patient safety skills, although it is not confirmed so far in published 
studies (26). How Do We Learn Best? Is it from theory, practice or mistakes? It is believed that the best learning is from mistakes, 
but supervised mistakes in simulation labs are recommended. 

Training endotracheal intubation with the videolaryngoscope results with improved intubation skills, and it may be attributable 
to the instructors’ direct observation of the students’ intubation attempts via the devices’ video screens, with better and timely 
feedback (27). Simulation-based training has been utilized in airway management for over 50 years, enhancing trainees’ skills 
and knowledge. Effective training requires experienced instructors, high-fidelity simulators, and well-designed curricula (28). But 
high-fidelity simulators are not available everywhere where education takes place. However, simulation labs are expansive and 
not widespread (29). This is a possible place for AI, as it switches from expensive simulation training to affordable VR training. 
However, structured guidance in medical training to enhance proficiency in emergency airway management is very important. 
(29) In a randomized controlled trial that involved practicing on low-fidelity mannequins to simulate difficult airway scenarios, 
students using the Vortex Approach improved decision-making and reduced anxiety during airway management tasks. The 
crucial aspect of the Vortex Approach is that it is flexible in choosing the airway protection device as it puts the use of a face 
mask, intubation, and laryngeal mask on an equal level (30).

Next question that is rising is should airway management education be mandatory? (31). And if so, when is the right time to start 
and how to do it? Several models are in practice as: traditional models of learning experientially in the operating room, regular, 
formal airway courses; e-learning; social media; didactic instruction at conferences, self-directed learning; simulation based 
medical education (SBME); practicing guidelines; mandatory education programs (e.g. Difficult Airway Algorithm and Rescue 
Cricothyrotomy (DAARC) program by United States Veterans Health Administration (VHA) (32). Wide range initiatives including 
standardization of airway equipment, airway examination and preanaesthesia assessment are available to improve performance 
and raise patient safety.

High tech learning has had advantages, during lockdown for Covid 19 pandemy, when the lectures and seminars at ours School 
of Medicine, University of Zagreb, Croatia were held online via Zoom or Teams platform. But during other kinds of disasters, 
when infrastructure is distorted; electricity is out, high tech devices not working or unavailable, and patients are emerging, back 
to basics and old school techniques are only available if we know how to use them.
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CONCLUSION

Airway management has evolved from manual techniques to sophisticated AI systems. However, technology is not a substitute 
for knowledge and experience. Technology should enhance, not replace fundamental airway skills. While high-tech solutions 
can improve patient safety, old-school methods remain indispensable when technology fails. Combining the old and the new 
ensures the best outcomes for patients. Every provider should master the basics before relying on high-tech tools. There is 
emerging data for hybrid models combining traditional knowledge and modern technology to be the most effective in gaining 
and keeping airway management skills. According to the author’s opinion the best approach is a blended (hybrid) one.
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ABSTRACT

Objective: Traumatic aortic dissection (TAD) is a rare and often fatal condition typically associated with high-energy trauma. It presents unique 
challenges for anesthetic and perioperative teams, particularly when rapid decisions are required to stabilize critically ill patients. Aortic dissec-
tion is a catastrophic condition caused by a tear in the intimal layer of the aorta, allowing blood to dissect between the layers of the aortic wall. 
While commonly linked to chronic diseases such as hypertension, atherosclerosis, or genetic conditions like Marfan syndrome, traumatic aor-
tic dissection (TAD) is an uncommon variant often resulting from blunt chest trauma. In TAD, forceful impacts on the thorax—such as decele-
ration injuries from motor vehicle accidents or direct trauma like punches or kicks—generate sufficient mechanical stress to rupture the aortic 
intima. These cases demand swift recognition and coordinated interventions, as the mortality rate increases rapidly without timely treatment. 
The Stanford classification, which separates dissections into type A (ascending aorta involvement) and type B (descending aorta involvement), 
remains a cornerstone for guiding treatment strategies. This presentation discusses two unique cases of TAD treated at our institution German 
Hospital International Tirana, focusing on anesthetic and perioperative considerations, which are crucial yet underexplored aspects of care. 
The nuances of managing these cases underscore the importance of integrating surgical, anesthetic, and critical care expertise in TAD.

Presentation: The first case refers to a 43-year-old man who developed a Stanford type A dissection after being punched in the chest and the 
second one a 19-year-old man who suffered a Stanford type B dissection following a high-speed car vehicle accident. This presentation focuses 
on the anesthetic and perioperative management strategies followed, while providing a comprehensive discussion on the nuances of care in 
traumatic aortic dissections. The aim is to contribute practical insights into a rare condition where timely and coordinated care can save lives.

Keywords: Traumatic aortic dissection (TAD), Energy trauma, Type A dissection, Type B dissection
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ABSTRACT

Objective: In the wake of increasingly frequent and severe disasters, including natural events like earthquakes and secondary hazards such as 
fires, nurses are on the front lines of emergency response. Despite their critical role, many nurses lack hands-on training in managing complex, 
multi-hazard situations that require rapid triage, coordination, and evacuation under pressure. To assess the impact of a simulation-based field 
training exercise on nurses’ preparedness for an all-hazard disaster scenario involving an earthquake followed by a fire, emphasizing evacuati-
on protocols and interprofessional coordination.

Methods: A quasi-experimental pre-post intervention study was conducted with 60 registered nurses at a metropolitan hospital. Participants 
engaged in a full-scale simulation mimicking an earthquake-induced structural collapse, triggering a fire and necessitating patient evacuation. 
The exercise incorporated real-time triage, fire safety protocols, communication with emergency responders, and physical evacuation pro-
cedures. Preparedness was evaluated through pre- and post-intervention tests, skills checklists, and debriefing sessions. Statistical analysis 
included paired t-tests, and qualitative data were analyzed thematically.

Results: The simulation significantly improved nurses’ knowledge of disaster protocols (p<0.001), practical response skills (p<0.05), and con-
fidence in managing high-stress evacuation scenarios. Qualitative findings highlighted enhanced teamwork, clearer role understanding, and 
better integration with other emergency personnel. Participants emphasized the value of realistic practice in improving decision-making under 
pressure.

Conclusion: Simulation-based field exercises are highly effective in preparing nurses for complex, all-hazard disaster scenarios involving eart-
hquakes and fires. By focusing on evacuation procedures and interdisciplinary coordination, such training boosts both competence and con-
fidence. Regular implementation of realistic simulations can substantially strengthen hospital preparedness and frontline response capacity.

Simulation-Based Field Exercise for All-Hazard Disaster Preparedness Among 
Nurses: Focusing on Earthquake and Fire Response with Evacuation

Sazdov Darko1, Dimitrov Ivica1, Androniki Bibovska1

Acibadem Hospital, Department of Anesthesia and Intensive Care Medicine, Skopje, North Macedonia
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OBJECTIVE

High-flow nasal oxygen (HFNO), also referred to as high-flow nasal cannula (HFNC) therapy, was initially used to treat newborns, but it has 
been employed as an alternative to standard oxygen delivery systems for adults for over 20 years (1). Following the outbreak of the SARS-CoV-2 
pandemic, it has become widely used outside of intensive care units (ICUs) (2).

High-flow nasal oxygen (HFNO) is an advanced method of oxygen delivery. It delivers heated (37°C) and humidified oxygen at a very high 
flow rate of 60 liters per minute through a nasal cannula that fits snugly into the nostrils. This high flow rate enables oxygen concentrations 
ranging from 21% (room air) to 100% FiO₂ to be delivered, independently of the patient’s breathing pattern. When closed-mouth breathing 
is performed alongside HFNO, 1 cm H₂O positive end-expiratory pressure (PEEP) is generated for every 10 L min-1 of flow. This increases lung 
volume at the end of expiration. Heated and humidified gas can improve secretion clearance, reduce airway inflammation and decrease 
energy consumption. In cases of acute respiratory failure (ARF), HFNO provides high gas flow rates suitable for patients’ high inspiratory flow 
requirements. This prevents the dilution of oxygen with room air. It also improves oxygenation by increasing lung compliance and functional 
residual capacity. The high flow rate washes out the patient’s pharyngeal dead space, thereby increasing CO2 elimination and reducing 
respiratory effort. These physiological effects improve patient comfort in case of respiratory failure. In addition, HFNO is better tolerated than 
non-invasive mechanical ventilation (NIMV), since the tight mask can be uncomfortable. HFNO is also preferred to standard nasal cannulas 
because it provides humidified, warmed gas, thereby preventing mucosal dryness (3).

High-flow nasal oxygen therapy is used to treat adult patients with ARF regardless of the underlying condition. It can improve outcomes by 
preventing the need for intubation and invasive mechanical ventilation in certain cases. HFNO has also been reported to have beneficial 
physiological effects in patients with chronic respiratory failure. HFNO can be used alone or in combination with NIMV in such cases. However, 
delaying the transition to intubation and invasive mechanical ventilation may lead to adverse outcomes. Therefore, patients receiving HFNO 
therapy should be closely monitored. The ROX (respiratory rate and oxygenation) index is an important indicator used to determine the 
effectiveness of HFNO therapy and the timing of intubation in cases of ARF. It is calculated by dividing the SpO₂/FiO₂ ratio by the respiratory 
rate. Patients should be intubated without delay if the ROX index is less than 2.85 at the 2nd hour, less than 3.47 at the 6th hour, or less than 
3.85 at the 12th hour (4).

High-flow nasal oxygen therapy is crucial in disaster scenarios involving multiple casualties with respiratory failure. Disasters such as pandemics, 
chemical spills, epidemics, explosions or earthquakes can lead to acute hypoxic respiratory failure due to trauma, airway injuries or infections. 
HFNO can serve as a bridge between oxygen therapy and mechanical ventilation. In situations where mechanical ventilators are limited 
and resources are scarce, HFNO helps to prevent the need for intubation and invasive ventilation. HFNO devices that are both portable and 
transportable can be used in field hospitals, ambulances, and emergency shelters during disasters.  

I would like to discuss examples of HFNO treatment used in disaster situations mentioned in the literature and HFNO devices that can be used 
in such situations. I will also outline the pros and cons of using HFNO treatment in disaster situations.

DISCUSSION 
The effectiveness of HFNO in providing oxygenation before switching to invasive mechanical ventilation has been investigated in several 
studies and case reports in various disaster situations that cause ARF. The use of HFNO in various disaster situations will be discussed under 
the following headings.

Pandemics
Due to the ongoing pandemic, HFNO has become more popular and widespread. During the pandemic, HFNO therapy was widely used to 
treat AR patients. Approximately half of these patients did not require mechanical ventilation, which had a positive impact on outcomes (5). 
HFNO has proven to be a versatile treatment that can be used in both ICUs and hospital wards. Many clinicians have learned to administer 
this treatment (6).

During the pandemic, the cut-off values of the ROX index, which determine the effectiveness of high-flow nasal oxygen (HFNO) and the time 
of intubation, have been more clearly defined (4). Additionally, guidelines for the use of HFNO have been developed. Protocols such as the use 
of HFNO in the awake prone position to enhance its effectiveness have also been established (7). Together, these developments have created 
a knowledge base for the use of HFNO in future disaster management.

Natural Disasters
Natural disasters such as earthquakes, hurricanes and dust storms primarily cause traumatic injuries, but respiratory failure can also occur 
in survivors. Patients may aspirate dust, suffer pulmonary contusions, or develop acute respiratory distress syndrome (ARDS). While most 
patients require invasive ventilation due to trauma or shock, those with isolated respiratory failure can be supported with HFNO. HFNO can 

Role of High Flow Nasal Oxygen in Disasters

Seval Izdes
Yıldırım Beyazıt University, School of Medicine, Department of Anesthesiology and Intensive Care Medicine and Ankara Bilkent City Hospital, 
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also be used as a bridging therapy if the patient is conscious, breathing spontaneously, and hypoxic. Most of the evidence on the use of HFNO 
obtained from natural disasters is limited to small studies and case reports. A study conducted after the 2023 earthquake in Turkey, found that 
around 24% of patients admitted to ICU received HFNO at some point during their treatment (8).

Industrial Accidents
Victims of industrial accidents, such as explosions at chemical plants, gas leaks or smoke inhalation, may be exposed to toxic gases, such as 
chlorine, ammonia, carbon monoxide (CO) and cyanide, or smoke. This can lead to respiratory burns, chemical pneumonia or ARDS. In these 
scenarios, HFNO can play a supportive role by providing high concentrations of oxygen and helping to clear inhaled toxins from the airways. 
In a case presentation involving exposure to chlorine gas, pulmonary oedema developed that could not be attributed to heart failure or fluid 
overload. The patient was diagnosed with chemical pneumonia and ARDS because of inhaling chlorine gas. While receiving antibiotic, anti-
inflammatory, blood purification and nebulization therapy, the patient was also administered HFNO therapy in an awake prone and lateral 
position. The patient was discharged from the ICU six days later with no adverse effects (9).

Carbon monoxide poisoning is traditionally treated with a non-rebreathing mask or hyperbaric oxygen. For acute CO poisoning, oxygen 
therapy with 100% FiO₂ is recommended. However, a non-rebreathing mask cannot deliver this level of oxygen. Studies have shown that 
HFNO significantly reduces the half-life of carboxyhemoglobin in cases of CO poisoning compared to low-flow oxygen delivery systems (10,11).

Battlefield and Military Medical Settings
High-flow nasal oxygen therapy is becoming increasingly accepted in military medical protocols for transport and field emergency care. An 
injured soldier can receive HFNO treatment during evacuation without the need for immediate intubation. ARF can result from blast injuries, 
smoke inhalation or severe infections. In a wounded soldier who is breathing but hypoxic, HFNO treatment saves resources and time in combat 
situations (5). 

High-flow Nasal Oxygen Devices and Equipment for use in Disasters
The use of HFNO in disaster situations depends on logistical capabilities. High-flow nasal oxygen therapy is commonly used to transport 
pediatric patients, but prior to the SARS-CoV-2 pandemic, it was not widely used for adult patients. During this period, however, Kedzierewicz 
and his colleagues (12) successfully used HFNO in an ambulance to transport an adult patient with acute respiratory failure (ARF) caused by the 
virus. In this instance, they employed a non-portable HFNO device that was powered by the ambulance’s power supply and lacked an internal 
battery. The device was connected to a 15 L, 200-bar oxygen cylinder as an oxygen source, which was sufficient for the duration of the journey 
(18 minutes) A flow rate of 50–60 l/min at a high fraction of inspired oxygen (FiO₂) can rapidly deplete standard oxygen cylinders. A portable 
oxygen cylinder (4.5 L, 200 bar) at 60 L/min and 100% FiO₂ can be emptied in less than 16 minutes (12). 

Having an HFNO device with an internal battery would enhance safety as it could be used during transport and outside the hospital. Many 
modern transport ventilators include a HFNO mode and can switch between ventilation modes (invasive, continuous positive airway pressure 
(CPAP) and HFNO) on the same device. This makes them more suitable for use in a disaster situation. Additionally, oxygen sources compatible 
with HFNO should also be available in disaster areas. HFNO devices that are powered by portable batteries and oxygen sources, or that are 
integrated into transport ventilators, can be used in ambulances, helicopters or field hospitals. 

Advantages of HFNO Treatment in Disasters
High-flow nasal oxygen therapy is easy to set up, operate and monitor, so it can be quickly initiated and maintained, and personnel can easily 
be trained to use it. High-flow nasal oxygen provides oxygenation for most patients with acute respiratory failure (ARF) during disasters, 
reducing the workload on the respiratory system and the need for intubation. This reduces the burden on the intensive care unit. As HFNO 
is non-invasive compared to intubation, it prevents airway trauma and ventilator-associated pneumonia. High-flow nasal oxygen therapy is 
also better tolerated than non-invasive mechanical ventilation (NIMV) and produces fewer aerosol particles than NIMV when appropriate 
precautions are taken in the presence of aerosol-transmitted infectious diseases (6).

Disadvantages of High-flow Nasal Oxygen Treatment in Disasters
High-flow nasal oxygen devices consume large amounts of oxygen, so ambulances and field settings require a significant quantity of high-
volume oxygen cylinders (15 L at 200 bar), liquid oxygen tanks or industrial oxygen and oxygen generators. A power source is also required, 
such as electricity, generators, or lithium batteries in areas without grid power. Other necessary equipment includes sterile distilled water, 
clean cannulas, and humidification circuits.

High-flow nasal oxygen therapy should only be used with extreme caution in cases of partial nasal obstruction, airway trauma, contraindications 
to high oxygen, diseases transmitted by droplets and aerosols, and in children under 16 years of age (due to the high risk of pneumothorax). 
High-flow nasal oxygen therapy should never be used on patients with significant untreated pneumothorax, complete nasal obstruction, active 
epistaxis or skull base fractures, when alcohol-based skin preparation solutions are used (due to the risk of fire) (13).

In disaster situations, patients for HFNO should be carefully selected. Those with isolated hypoxemia, but with a preserved respiratory drive 
and intact airway, are suitable candidates. Personnel should be trained in setting up HFNO, monitoring patients on HFNO and recognizing 
HFNO malfunctions. Staff should also be knowledgeable about taking appropriate precautions, such as wearing a surgical mask over the 
cannula and using personal protective equipment, in situations where there is a potential for aerosol generation. Studies have shown that 
placing a mask over the cannula does not produce significantly more aerosols than other oxygen interfaces (12).
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CONCLUSION 

High-flow nasal oxygen therapy is a lifesaving, non-invasive respiratory support option in emergency situations, particularly when a rapid and 
scalable supply of oxygen is required. Therefore, it should be included in emergency preparedness plans, as it fills an important gap between 
basic oxygen therapy and mechanical ventilation. In emergency situations involving many ARF patients, it saves resources and time. When 
used alongside appropriate support (oxygen, electrical power, equipment and trained personnel) and protocols (ROX index, HFNO user guide 
and prone position), it is a valuable tool in disaster situations. Otherwise, its use may be risky.
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ABSTRACT

Pediatric neurotrauma, primarily resulting from traumatic brain injuries (TBIs) and spinal cord injury (SCI) stands as a significant contributor 
to morbidity and mortality among children worldwide. The Global Burden of Disease 2016 study estimated approximately 27 million new TBI 
cases globally, underscoring its pervasive impact. The incidence is notably high among children under four years and adolescents over 15, with 
common causes including falls, motor vehicle accidents, sports-related incidents, and non-accidental trauma such as child abuse.  

The developing pediatric brain possesses unique anatomical and physiological characteristics, such as increased plasticity and thinner cranial 
bones, which influence injury mechanisms and recovery trajectories. TBIs in children can range from mild concussions to severe injuries invol-
ving diffuse axonal damage and intracranial hemorrhages. The pathophysiology encompasses primary injuries from direct impact and secon-
dary processes like cerebral edema, excitotoxicity, and neuroinflammation. Notably, post-traumatic neuroinflammation, characterized by the 
activation of microglia and astrocytes and the release of pro-inflammatory cytokines, plays a critical role in exacerbating neuronal damage and 
can lead to persistent cognitive and behavioral deficits. 

Pediatric spinal cord in within first 8 years prone to spinal cord injury without radiological abnormalities (SCIWORA) which is first time descri-
bed at 1982.

Clinical assessment of pediatric TBI involves age-appropriate Glasgow Coma Scale (GCS) scoring and neuroimaging modalities such as com-
puted tomography (CT) and magnetic resonance imaging (MRI). Management strategies prioritize timely stabilization, neuroprotection, and 
individualized rehabilitation plans to optimize recovery. Advanced neurocritical care approaches, including targeted temperature management 
and decompressive craniectomy, have shown promise in improving outcomes for severe cases. Unfortunately,  decompressive craniectomy 
could be life saving, but usually without good neurological outcome.

Long-term consequences of pediatric neurotrauma are profound, with up to 50% of affected children at risk for developing behavioral prob-
lems and psychiatric disorders, including personality changes, secondary attention-deficit/hyperactivity disorder, and internalizing disorders. 
These issues may emerge shortly after injury or several years later, often persisting and potentially worsening over time.  

Despite advancements in trauma care, pediatric neurotrauma remains a significant public health challenge. Ongoing research is essential to 
refine diagnostic tools, develop neuroprotective therapies, and enhance rehabilitation strategies. Preventive measures, such as promoting 
helmet use, enforcing child safety seat regulations, and implementing educational programs, are critical in reducing the incidence and severity 
of pediatric neurotrauma.  

Neurotrauma in Pediatric Patient
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ABSTRACT

Objective: Triage originates from the French word “trier” which is used to describe the processes of sorting and organization. It is utilized in 
the healthcare community to categorize patients based on the severity of their injuries. The history of the triage originated in the military for 
field doctors as early as the 18th century. The system was first implemented in hospitals in 1964 when Weinerman published a systematic 
interpretation of civilian emergency departments using triage. Today, triage is still deeply integrated into healthcare and can be broken down 
into three phases: pre-hospital triage, triage at the scene of the event, and triage upon arrival to the emergency department (ED), and further 
can be divided into non-disaster triage, belongs to ED, and disaster triage. 

By understanding these systems, healthcare professionals can assess patient severity, predict prognosis, guide urgent interventions, optimize 
resource allocation and improve patient outcome. 

Method: The most commonly used scales are:

START (Simple Triage and Rapid Treatment) used in mass casualty or disaster triage.

Categories victims into four groups: Expectant (Black), Immediate (Red), Delayed (Yellow), and Minor (Green). 

SALT (Sort-Assess-Life-saving intervention-Treatment/Transport) similar to START.

ESI (Emergency Severity Index) is 5 level triage system based on stability of vital functions, potential for life/organ threat and expected resource 
needs. 

The Australasian Triage Scale (ATS) is derived from the National Triage Scale (NTS) in 2000.  The 5-point scale link patient history, signs and 
diagnosis to clinical urgency.

The Canadian Triage System & Acuity Scale (CTAS) based on NTS, 5 – level triage system where the Level 1 is the most severe patients, imme-
diate medical attention to Level 5 non-urgent.

Manchester Triage System (MTS) is one of the most common triage systems used in Europe.

Utilized 52 flowcharts based on patients presenting complains. Categorized into an urgency category due to maximal waiting time where Im-
mediate is 0 minutes, Very urgent 10`, Urgent 60`, Standard up to 120` and Non-urgent 240`.

Triage Revised Trauma Score (T-RTS) designed in the ‘80s in the US to identify patients 

who needed to be transferred to a major trauma center.  

The Cape Triage Score (CTS) used in pre-clinic and ED.

The triage guidelines were originally developed in 1974 with periodic revision every 5 to 10 years. Trauma systems have prioritized the goal of 
minimizing under-triage and accepting a higher level of  over-triage to avoid increased mortality.

Conslusion: Trauma triage and scoring is an ongoing development process, and new systems are being optimized on a daily basis. By imple-
menting evidence-based triage protocols and investing in the development of innovative technologies, healthcare organizations can enhance 
their ability to provide timely, appropriate care to all patients.

Keywords: Clinical assessment, Trauma, In-hospital triage, Field triage, Trauma scoring

Current Classifications and Triage Scoring Scales
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OBJECTIVE

Airway management in disaster settings is challenging for all professionals who may be involved in the care of potential victims. The 
unpredictability of disaster situations with overlapping emergency situations, large numbers of patients with respiratory failure, limited 
number of competent health care personnel, upper and lower airway injuries, hemodynamic instability, risk of difficult intubation, risk of 
aspiration, limited equipment and potential exposure to infectious or harmful biochemical or radiation agents require special organization of 
all relevant health services and well-coordinated logistical support (1).

Professionals who have competences for basic and advanced airway management, such as anesthesiologists, intensivists, emergency medicine 
specialists and others, must have an idea in advance of their possible extraordinary role in disaster situations, and relevant services are obliged 
to provide a plan of their activities, equipment and targeted education (2). Anesthesiologists who are most skilled in airway management 
primarily work in the hospital setting, managing individual cases in the operating room and intensive care unit. Emergency medicine specialists 
who are familiar with the field conditions of outpatient medicine, on the other hand, may lack a sufficient number of intubations in the field 
to maintain advanced airway management skills (3).

DISCUSSION
The concept of a difficult airway in disaster settings
Although current airway management guidelines advocate universal acceptance of the concept of a difficult airway among anesthesiologists 
and those who regularly manage the airway, they themselves limit their application in the outpatient setting and are not intended for those 
who do not regularly manage the airway (4). Namely, natural disaster and war situations do not fit the characteristic concept of a difficult 
airway in many ways. Airway management can be a complex process, but the assessment of the airway itself using the existing numerous 
predictors of difficult airway can further complicate the situation, without increasing the accurate assessment of problems that may occur 
during intubation (5). It is realistically questionable whether in the conditions of the initial assessment of airway management there will 
be enough experienced practitioners who can provide quality airway management. It is also difficult to predict whether in emergency 
situations there is enough time to assess the airway and prepare an airway management plan according to the recommended procedures 
for preoperative airway assessment (4) or airway assessment in intensive care units (6). Some authors believe that, therefore, it is necessary 
to redefine the concept of difficult airway to be more comprehensive, simpler and more targeted in these situations that are not covered by 
the existing recommendations (7,8). For simplicity, Huitink and Bouwman recommend assessing the airway into basic and advanced airways8. 
For basic airways, basic airway management techniques are applied, and for advanced airways, the complexity is further assessed according 
to the acronym HELP-ET (H-human factors; E-experience; L-location; P-patient factors; E-equipment; T-time pressure) and the necessary 
assistance is requested accordingly (8). In 2017, the HEAVEN criteria (H-hypoxemia; E-extreme of age; A-anatomic challenge; V-vomiting/
blood/fluid; E-exsanguination; N-neck mobility limitation) were described in the literature and subsequently validated for the assessment of 
airway management in emergency medicine (9). According to the results of the American Air Transport Service on 5137 patients intubated 
using the rapid sequence intubation technique, the HEAVEN criteria show a good prediction of poorer airway visualization (Cormack Lehane 
III/IV) and unsuccessful intubation on the first attempt for both direct laryngoscopy and videolaryngoscopy (10). In a recent review, Burgess et 
al. recommend airway assessment in disaster settings according to the acronym POST (P- patient; O-operator; S-setting; T-technology) while 
trying to take into account the interaction of relevant specificities (7).

Airway management techniques in disaster settings
Airway management techniques in disaster settings are adapted to emergency conditions, large numbers of victims, expected clinical scenarios 
and limited number of personnel and equipment (1,2). The safest way to manage the airway is intubation because it initially ensures airway 

ABSTRACT

Airway management in disaster settings is a big challenge for professionals and relevant organizational services. The unpredictability of the 
disaster settings with overlapping states of situational urgency, a large number of patients with respiratory insufficiency, a limited number of 
competent health personnel, upper and lower airway injuries, hemodynamic instability, the risk of difficult intubation, the risk of aspiration, 
limited equipment and potential exposure to infectious or harmful biochemical or radiation substances require special organization of all 
relevant health services, well-coordinated logistical support, adapted airway triage and the application of adapted airway management 
techniques.

Keywords: Airway management, disaster medicine, mass casualty events, airway triage
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patency while protecting against aspiration of gastric contents, secretions, and blood. Ensuring airway patency ensures adequate oxygenation, 
but also the possibility of positive pressure ventilation without air leakage and possible dispersion of infectious and other toxic particles. In the 
case of a critical patient the recommendation is to use the rapid sequence intubation technique (1,6). If a cervical spine injury is suspected, 
cervical spine stabilization during intubation is necessary (1).

Published experiences from wartime conditions show that the percentage of unsuccessful intubation in prehospital settings is comparable to 
civilian emergency medical services (11). On the other hand, positive experiences with supraglottic devices in wartime conditions (12), despite 
the possible risk of aspiration, support the idea that supraglottic devices can be used as a transitional device during transport to the hospital 
where final airway management, i.e. intubation, is performed.

In the event of intubation and ventilation of a hypoxic patient being impossible, cricothyroidotomy should be performed on site. According to 
published data from recent wartime events, cricothyroidotomy has been used less frequently, more successfully, and with fewer complications 
(13) than before.

The risk of contamination of healthcare workers exists during intubation because all airway management procedures are classified as 
procedures that generate aerosols, so the use of personal protective equipment is necessary. Although the initial recommendation was at the 
consensus level, with the simple argument that the use of videolaryngoscopy allows for greater distance between the patient’s mouth and the 
operator, during the COVID-19 pandemic videolaryngoscopy has practically established itself as the technique of choice for laryngoscopy in 
critically ill patients with active SARS-2 infection (14).

Recently, the literature has also mentioned a new SALAD technique (acronym for Suction Assisted Laryngoscopy and Airway Decontamination) 
adapted to the emergency management of airways contaminated with secretions and blood in the airway (15). Although there is no scientific 
evidence for the success of its use, its use may be beneficial in expected clinical scenarios in disaster situations.

CONCLUSION
Airway management in disaster situations requires extraordinary organizational and logistical support. Professionals who have the competences 
for basic and advanced airway management must have an idea in advance of their possible extraordinary role in disaster situations, and 
relevant services are obliged to provide a plan of their activities, equipment and targeted education. Disaster emergencies require both 
adapted airway triage and adapted airway management techniques.
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ABSTRACT

Objective: The quality of anesthesia services is directly tied to perioperative mortality and morbidity and most of the anesthesia-related 
deaths are preventable. In developed countries anesthesia is delivered safely whereas in underdeveloped countries its safety is plagued by 
multitude of problems. Almost 90% of population in developing countries have difficulties accessing surgical care because of lack of quality 
anesthesia resulting in delayed or even no surgical treatment of many common and treatable ailments. Organizing anesthesia service in deve-
loping countries poses a particular challenge due to limited funding, poor infrastructure, shortage of trained personnel and lack of essential 
medicines, equipment and other medical supplies. So, improving patient safety during anesthesia and surgery has become a major global 
public health issue, due to the increased surgical burden. 

Evidence strongly suggests that adequate patient monitoring, using a combination of clinical skills and appropriate monitoring devices greatly 
increases perioperative patient outcome and safety. Therefore, the deficit of equipment and facilities is one of the hurdles to overcome in 
task of implementing safe anesthesia protocols. The other is the issue of personnel. Anesthesia providers in developing countries are usually 
unqualified and without access to higher training and resources. Various approaches have been suggested to help bridge this gap. They inc-
lude strengthening the local health system via partnership programs, developing local capacities by training more clinicians, motivating the 
existing providers to stay in the local system and continuing to have international organizations provide anesthesia and surgical care in areas 
with minimal infrastructure. Given the inherent lag associated with health system strengthening and local capacity development, the need for 
international organizations to address the immediate gap is great.

Methods: The author applied scoping literature review method to search, screen and extract data.

Results: Data show that anesthesia services in developing countries are severely limited, leading to high perioperative morbidity and mortality 
rates. 

Conclusion: Improving anesthesia safety in underdeveloped countries requires a multifaceted approach: training, reliable equipment, medi-
cation access, infrastructure, and strong systems support. Global collaboration and local empowerment are key to making safe anesthesia a 
reality for all.

Keywords: Anesthesia, anesthesia safety, developing countries. 

Safe Anesthesia Management in Low-Resource Settings in the              
Underdeveloped Countries

Urška Žerjav
University Medical Centre Ljubljana, Department of Anesthesia 



Abstract Only

56 JARSS 2025;33(Supplement 1)

15:55-16:15 (Panel IX)

ABSTRACT

Anesthetic management of the patient with major burn injuries presents numerous challenges. During the acute resuscitation phase, massive 
crystalloid infusions may be required. Anatomical distortions make airway management and vascular access difficult. With time, pathophysi-
ological changes in cardiovascular function range from initial hypovolemia and impaired perfusion to a hyperdynamic circulation and hyper-
metabolic state. Pharmacological support of the circulation may be needed. These and other changes profoundly alter response to anesthetic 
drugs. Effective anesthetic management will depend on knowledge of the continuum of pathophysiological changes, technical skills, proper 
planning, and availability of proper resources. A team approach is necessary, keeping in mind that perioperative management not only depen-
ds on the surgical plan, but also should be compatible with ICU management and goals. This requires close communication with other mem-
bers of the burn care team, which is one of the most important principles of effective anesthetic management of these challenging patients.

Keywords: Burn injury, anesthesia, analgesia.
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Physiological and Anesthesiologic Problems at High Altitudes

Višnja Ivančan
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OBJECTIVE

A need for anesthesiologic procedures and maintenance of anesthesia at high altitudes is a great challenge even nowadays for 
each anesthesiologist. This area still has not been adequately researched. There have been only a couple of studies that have 
been published, out of which the most important research has been conducted in the town of La Oroya in Peru at 3,700 meters 
of altitude. 

According to the available data, there are more than 10 million people living at altitudes higher than 3,000 meters. At least one 
thousand of those people require anesthesiologic procedures due to different reasons.

People have always tried to conquer the highest peaks of the world, and during that process, they have come across numerous 
issues, such as cold temperatures and lack of oxygen. With the increase of altitude, barometric pressure decreases along with 
partial oxygen pressure. This causes a state of hypoxia (decreased level of oxygen) in the human body, and it significantly affects 
different processes in the organism, both in humans and animals. The group of people that is mostly affected by hypoxia includes 
hikers, mountaineers, and alpinists who climb to high altitudes in a short period of time, so their bodies cannot adapt to lower 
oxygen levels, and conditions such as chronic altitude sickness, lung, and brain edema occur in their bodies (1). This issue has 
been researched since the end of the 19th century when the influence of hypoxia was studied on people who lived at sea level 
compared to people who lived at high altitudes (2). Although conditions are harsh, there are people who have spent their entire 
lives at high altitudes in the Andes and the Himalayas. They inhabit areas above 4,000 meters of altitude. Some of the famous 
settlements are Cerro de Pasco (4,330 m), La Plaz (3,800 m) and La Rinconada (5,100 m), the highest settlement in the world. 
Native inhabitants of those settlements have different adaptations to life in such extreme conditions compared to people who 
live at sea level. Those adaptations are both physiological and morphological (1,3). Nowadays, many researchers deal with the 
discovery of ideal animal models and the connection of certain adaptations with genetic predispositions. Also, P. maniculatus is 
more and more used as a ‘lab rat,’ i.e., an experimental animal species due to its specific ecology/ ecosystem (4,5). 

Breathing and Types of Pressure at High Altitudes  

At sea level, the amount of oxygen in the atmosphere is 21% and the partial oxygen level is around 21 kPa (150 mm Hg), breathing 
process is done normally. Breathing is a process of exchange of gases between the atmosphere and blood, i.e., bringing oxygen 
to different types of tissue and removing carbon dioxide from tissue and the organism (Figure 1). That process starts in the 
lungs, which expand by inhaling. A contraction of the diaphragm, stomach muscles, and rib muscles makes this possible. Pleural 
pressure, which is usually negative (and which makes it possible for the lungs to be stretched during the resting phase) becomes 
more negative during inhalation Alveolar pressure is equal to atmospheric pressure during rest. During inhalation, it becomes 
slightly negative. The drop in those two types of pressure makes air flow into the lungs is being made possible, i.e., to the alveoli 
in which exchange occurs. In the alveoli, oxygen from the inhaled air enters the bloodstream through the respiratory membrane 
and binds with hemoglobin in erythrocytes. In the meantime, carbon dioxide exits the bloodstream by diffusion through the 
membrane into the alveolar area. Oxygen bound to hemoglobin is transported to other types of tissue in the body by circulation. 
Exhaling is the opposite process where air comes out of the lungs. The diaphragm and stomach muscles relax, the ribs lower, 
and the lungs contract (1,6). 
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Figure 1. Process of breathing.

Along with carbon dioxide, there is water vapor in the alveoli whose pressure does not change considering altitude. Those two 
gases diminish the oxygen level in the alveoli, and it additionally decreases the total amount of oxygen a human body can absorb 
at high altitudes. Hemoglobin saturation, i.e., saturation of arterial blood by oxygen, is at least 90% and is constant at an altitude 
of 3,000 meters when it starts to suddenly drop (1). 

Hypoxia is a state of low oxygen levels. The main cause of hypoxia in organisms at high altitudes is the drop in barometric 
pressure. Some signs of hypoxia start to show in not acclimatized persons at altitudes higher than 3,000 meters (Figure 2). Those 
symptoms include sleepiness, dullness/inertia, mental and muscle exhaustion/tiredness, sometimes headache, nausea, and 
euphoria. Those symptoms amplify with an increase in altitude, slowly progressing to hitches and convulsions, and at altitudes 
higher than 7,000 meters, they end up with coma followed by death. If it is strong enough, hypoxia can cause cell death in 
tissues. In milder cases of hypoxia, some of the above-mentioned symptoms appear together with decreased muscle work 
possibility of muscles. One of the most important effects of hypoxia is the decrease in mental capability, which is very important 
for pilots. Those symptoms are curable if a person descends to a lower altitude in time and/or starts oxygen treatment (1). 

Figure 2. Oxygen saturations at altitude.
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Answer of the Organism to Low Partial Oxygen Pressure 

If a person stays at high altitude long enough (for days or weeks), his/her body adapts to low partial oxygen pressure over time. 
That process is called acclimatization. It is possible to conduct hard physical labor without the influence of hypoxia or to climb 
to even higher altitudes through acclimatization. A person can get acclimatized by a slow ascent that lasts for a couple of days 
instead of a couple of hours because people breathe deeper and can tolerate lower levels of oxygen in the atmosphere more 
easily. In normal conditions, a lack of oxygen (i.e. decreased partial oxygen pressure) activates chemoreceptors in the carotid and 
aortic bodies. Receptor stimulation incites breathing. Except of chemoreceptors, the nervous system participates in breathing 
regulation, i.e., the breathing center that is stimulated by differences in oxygen and carbon dioxide pressure in arterial blood. 
During the acclimatization process, the respiratory system loses its sensitivity to pressure changes in carbon dioxide and levels of 
hydrogen ions. With a sudden ascent to high altitude, arterial chemoreceptors activate, significantly increasing lung ventilation, 
which leads to giving high amount of carbon dioxide, accompanied by a decrease in the partial pressure of carbon dioxide and 
an increase of Ph of body fluids. That process inhibits the respiratory center and acts opposite to stimulation with low partial 
oxygen pressure. During a couple of days, that inhibition disappears, and ventilation increases about 5 times above normal 
levels. Kidneys also react to the decrease of partial pressure of carbon dioxide in the way that they decrease the secretion of 
hydrogen ions and increase the secretion of bicarbonate ions five times. This process decreases the influence of respiratory 
alkalosis, and plasma pH is brought to normal values, which removes part of the inhibition of the respiratory center (1,6,7). 
Except for the already mentioned lung ventilation, there are also other mechanisms that occur during acclimatization. Increase 
of number of erythrocytes and the amount of hemoglobin is one of those mechanisms. It is called secondary polycythemia or, 
in this case, physiological polycythemia. Along with that, blood volume increases, so that the total amount of hemoglobin gets 
even 50% higher. Also, the increase of concentration of 2,3-BPG can help with the release of oxygen in the tissue area (Figure 
3) (1,6). Another mechanism that appears is a change in the peripheral circulation system and an increase in tissue blood flow. 
During ascent, blood minute volume increases but returns to normal levels over time. There is also a notice of an increased 
number of systemic capillaries outside of lung tissue (angiogenesis). There is a common occurrence of increased blood flow in 
the myocardium of the right ventricle due to hypoxia and increased load on the right ventricle caused by lung hypertension. The 
following mechanism is the increase in the diffusive capacity of the lung membrane. There is also a pressure increase in the lung 
artery. Due to this, blood is pressed into a larger number of alveolar capillaries, especially in the upper parts of the lungs, which 
have low blood flow under normal conditions. The last mechanism is the acclimatization of cells, i.e., the adaptation of cells to 
use oxygen more efficiently at high altitudes (1). 

Figure 3. Oxygen-hemoglobin Dissociation Curves. 

Diseases and Problems Caused by Hypoxia

One of the major problems caused by hypoxia at high altitudes is a significant decrease in the work capability of muscles. This 
does not affect skeletal muscles only, but also the heart. There is also the emergence of diseases with different symptoms, 
such as altitude sickness/disease, lung edema, brain edema, and chronic altitude disease. For both types of edema, the exact 
mechanism of disease development is not completely known, but these areas have been constantly researched (1). Hypoxia also 
causes issues during pregnancy due to low oxygen input and the inability to transport of sufficient amount of oxygen to the fetus 
because of pressure disruptions (8). 
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1. Acute lung edema

This disease is a form of not so rare acute altitude sickness. It can emerge a couple of days after ascent to elevation/altitude high-
er than 2,500 meters. It is caused by too large an increase in lung vascular resistance or hypoxic vasoconstriction, which leads to 
increased microvascular pressure. The resulting hydrostatic stress causes dynamic changes in the permeability of alveolar capil-
laries and mechanical injury, which brings the flow of large proteins and erythrocytes into the alveolar area. It is considered that 
other effects of hypoxia ultimately contribute development of acute lung edema. Although this disease can be life-threatening, 
it can be prevented by slow ascent, i.e., acclimatization, or by certain medications. Its treatment includes oxygen therapy (it is 
crucial to keep oxygen saturation above 90%), and in more severe cases, it is necessary to descend a patient to a lower altitude 
and prolong the hospitalization period (9). 

2. Acute altitude sickness and brain edema 

Acute altitude sickness is a neurological disorder whose symptoms assign to intracranial hypertension caused by brain edema 
due to mechanical disruption of the blood and brain barrier during hypoxia. Both brain edema and altitude sickness are caused 
by hypoxia. It is currently considered that acute altitude sickness belongs to a milder type of edema and that both syndromes 
are connected via mutual pathophysiology, i.e., vasogenic edema, brain swelling, and intracranial hypertension. The exact con-
nection and differences between these two conditions are still being researched. Acute altitude sickness usually affects hikers, 
mountaineers, and alpinists within 6 to 12 hours after reaching an altitude above 2,500 meters. The main symptoms are head-
ache, anorexia, nausea, vomiting, tiredness, vertigo, and insomnia. This disease is not very dangerous, but it can develop into 
brain edema in more severe cases or if a person continues to ascend above 4,000 meters of altitude. Brain edema is character-
ized by altered consciousness and ataxia, or both, in connection with acute altitude sickness and lung edema. If it is not treated, 
it can cause death. Treatment is similar to treating all types of diseases and conditions at high altitudes, and it includes oxygen 
therapy and descending the patient to a lower altitude. It has also been discovered that simulated descent with the aid of a 
hyperbaric chamber (bag) helps in the treatment (10,11). 

3. Chronic altitude sickness

Chronic altitude sickness affects native inhabitants and people who have spent long periods of time at high altitudes. It mostly 
emerges in adulthood. Severe hypoxemia (extremely low oxygen levels in blood), excessive erythrocytosis from certain altitudes, 
and different symptoms, such as sleep disruptions, headache, vertigo, tinnitus, mental and physical exhaustion, and deteriora-
tion of cognitive abilities, are characteristic of this condition. Chronic altitude sickness can finally lead to outstanding altitude 
lung hypertension, and it can cause heart failure/arrest. It is believed that numerous symptoms are caused by cerebral hypoxia, 
which can be additionally worsened by frail/weak blood flow into the brain caused by increased blood viscosity. Its treatment 
includes descent to a lower altitude and medication therapy that is going to decrease the number of erythrocytes in the blood 
(12).

4. Pregnancy at high altitude

Moore says: ‘Fundamental hypothesis that should be accentuated is that the decrease in weight at birth comes from an error 
of one or multiple components in the mother’s system of oxygen transport in order to satisfy the increased oxygen need in 
pregnancy at high altitude.” It has been discovered that altitude affects weight at birth, i.e., decreases it by around 100 grams 
for each 1,000 meters of altitude as a result of restriction during the third trimester of fetal growth (intrauterine growth restric-
tion - IUGR). Intrauterine growth restriction increases the neonatal mortality rate or infant mortality rate regardless of altitude. 
It is considered that decreased uteroplacental blood flow is the main cause of intrauterine growth restriction. Chronic hypoxia 
also affects adaptations of a mother’s circulation to pregnancy in such a way that it decreases blood volume and minute heart 
volume. Protection from intrauterine growth restriction has developed in native inhabitants throughout multiple generations 
due to higher blood flow in the uterine area, which makes giving birth at higher altitudes possible. Labors at altitudes over 4,000 
meters have been recorded, although there is a higher weight deficit of newborns and infants in such cases (8). 

Adaptations

Many people in the Andes and in the Himalayas live at high altitudes above 4,000 m. There is a group of native inhabitants living 
in the Peruvian Andes at an altitude of around 5,500 m who work in mines at an altitude of around 6,000 m. Natural acclima-
tization has enabled it, so they do not have decreased work capability, unlike other people (Figure 4). The natural acclimatiza-
tion process starts during early childhood (1). Changes in the construction of arterioles have been recorded in those groups of 
people. Additionally, the development of primary lung hypertension is unknown in the Andes, as Williams claims. He has also 
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noticed that they have a specific type of body build and high levels of polycythemia. He has also noted that their chests are 
broad and look striking compared to their short, chunky body build (3). The factor that causes this is an augmented thorax, and 
they are of shorter height, which enables increased ventilation capacity compared to their body mass. Furthermore, they have 
larger hearts and increased minute volume compared to people who live at sea level. Their oxygen delivery by blood to tissues 
is also significantly facilitated (Figure 4) (1). 

Figure 4. People who live at high altitudes.

They also have increased hemoglobin levels compared to inhabitants of sea level altitudes, with the way that the highest hemo-
globin level recorded at the highest altitude. The possibility of natural selection in the areas of the Andes, Tibet, and Ethiopia 
has been researched. Those researchers have concluded that the discovery of the main gene suggests that the allele for higher 
blood oxygen saturation can be favored by natural selection (13). The following ten studies have confirmed that there are certain 
genes that show adaptations of native inhabitants to high altitudes (14). 

Anesthesia at High Altitude

Anesthesia at high altitude is a challenging task for all anesthesiologists. The high-altitude intensivists are challenged by the 
human organism in a hypoxic environment, and the true research potential presented by high altitude, where the body is sub-
jected to an essentially isolated hypoxic challenge, is just beginning to be realized. Anesthetic considerations for preoperative 
preparations at high altitudes must include the depressant effects of premedication drugs. The anesthesiologist working at in-
creased altitudes must consider the physical and physiological effects of low barometric pressures, decreased oxygen tensions, 
and physiological changes of the acclimatized and unacclimatized residents. Also to be considered are the changes that occur 
with volatile agents, adjunct drugs, and anesthetic equipment. The anesthesiologist should avoid drugs that have a prolonged 
depressing effect on the respiratory center. A smooth, rapid induction with tracheal intubation is recommended. Agents such as 
halothane are used primarily because they allow increased oxygen concentrations.

Short-acting muscle relaxants are used to control alveolar ventilation, and thus they avoid hypoxia. Spinal anesthesia is thought 
to decrease alveolar ventilation, resulting in hypoxia. This decrease is thought to increase the incidence of postspinal headache, 
but this has not been proven.
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CONCLUSION

High altitudes have always been attractive to people, especially to mountaineers and skiers. They are characterized by a hostile 
environment, extreme cold, low pressure, and hypoxia. Low pressure and hypoxia are characteristics that pose the biggest 
threat to human health. This article is an overview of the physiological processes caused in the body by hypoxia. It also explains 
the concept of acclimatization and describes some illnesses caused by high altitudes as well as their treatments. 

This article also investigates the adaptations of high-altitude residents (animals and native inhabitants) to hypoxic conditions. 
A lot of work and research have been done in this area, but many mechanisms still remain unexplained and are in need of 
future research. To find appropriate animal models, future research of  illness and adaptations in humans and animals should 
be conducted.
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ABSTRACT

Objective: Occupational health and safety (OHS) during public health emergencies and natural disasters is critical for protecting emergency 
responders and healthcare workers. These scenarios expose workers to various hazards, including infectious diseases, extreme temperatures, 
ergonomic risks, and psychosocial stress, which can impair their performance and well-being.

Methods: This review document outlines the primary risks faced by emergency response teams and healthcare workers, such as biological 
and chemical exposures, falls, vehicular accidents, and mental health challenges. It provides detailed preventive strategies, including the use 
of personal protective equipment (PPE), appropriate training, adequate rest periods, and emergency procedures. A multidisciplinary and inc-
lusive approach, considering environmental, cultural, and social factors, is emphasized to mitigate the impact of such hazards.

Conclusion: Ensuring the health and safety of emergency responders requires comprehensive policies that address both physical and psycho-
social risks. Key recommendations include enhancing awareness through training, ensuring access to protective equipment, and implementing 
safety protocols tailored to the specific demands of disaster settings. The review emphasizes the necessity of proactive planning, inter-agency 
coordination, and continuous monitoring to create resilient and sustainable OHS practices during emergencies.

Protecting Emergency Responders: Managing Hazards and Ensuring Safety in 
Disaster Response

Sultan Pinar Cetintepe, Mustafa Necmi Ilhan 
Gazi University, Faculty of Medicine, Department of Public Health, Division of Occupational Medicine, Ankara, TÜRKİYE
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ABSTRACT

Objective: The primary aim of the goal directed fluid therapy (GDFT), a personalized approach to fluid management, is to ensure euvolemia 
by avoiding hypo- and hypervolemia, while optimizing tissue oxygen delivery and cardiac output. This strategy minimizes the risk of fluid im-
balance by preventing both hypo- or hypervolemic. 

The aim of the this prospective observational study was to compare the sensitivity of dynamic parameters in assessing fluid responsiveness 
following the passive leg raising test (PLRT) in patients undergoing coronary artery bypass surgery.

Methods: Forty-eight adult patients with ASA physical status II-III undergoing coronary artery bypass surgery were included in the study. Fol-
lowing the induction of anesthesia, PLRT was performed; pulse rate, systolic arterial pressure (SAP), mean arterial pressure (MAP), diastolic 
arterial pressure (DAP), stroke volume variation (SVV), pulse pressure variation (PPV), pleth variability index (PVI) and cardiac index (CI) values 
were measured with invasive hemodynamic monitorization? before and after PLRT. ProAQT monitor was used to measure CI, SVV and PPV, 
while Massimo pulse oximetry probe was used to measure PVI. An increase of 15% or more in CI following PLRT was considered indicative of 
fluid responsiveness. Patients with a 15% or more increase in CI following PLRT constituted the fluid-responsive group, whereas patients with 
a CI increase of less than 15% constituted the fluid-unresponsive group. Statistical results were evaluated by ROC analysis.

Results: In the ROC analysis performed in our study, PPV had an AUC of 0.726, p=0.015, cut-off value was >21% and its correlation with CI was 
statistically significant (p=0.027). SVV had an AUC of 0.715, p=0.02, with a cut-off value >20%, and its correlation with CI was not significant 
(p=0.708). PVI had an AUC of 0.525, p=0.785 and found not to be statistically significant in the fluid responsiveness assessment.

Conclusion: In patients undergoing coronary artery bypass surgery, PPV was more sensitive than SVV in evaluating fluid responsiveness-refle-
cted by changes in CI-during fluid management guided by PLRT as part of GDFT. 

Sensitivity Comparison of Dynamic Parameters in the Evaluation of Fluid 
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Pinar Balcik, Umit Karadeniz, Nevriye Salman, Behic Girgin, Z. Asli Demir, Aysegul Ozgok
University of Health Sciences Ankara Bilkent City Hospital, Department of Anesthesiology and Reanimation, Ankara, Türkiye



67

Abstract Only

JARSS 2025;33(Supplement 1)

OP-05

ABSTRACT

Objective: Totally implantable venous access device (TIVAD) placement is routinely performed by our department for oncology patients requ-
iring drug therapy, transfusion and parenteral nutrition (1,2). Catheter line rupture is a rare but life-threatening complication of these devices 
(1,3). In this case series, we present the management of seven patients who experienced port catheter line embolization. 

Case Presentation: The records of patients diagnosed with embolization of TIVAD catheter lines, that were followed up by Gulhane Training 
and Research Hospital Department of Anesthesiology during the period of 2012–2024, were reviewed. The demographic details, clinical fin-
dings and management of these patients were recorded (Table 1). By the time the patients were referred to our department for issues related 
to their TIVADs, all reported pain following saline flushing. 

Each of the seven patients presented with varying symptoms-such as arrythmia, dyspnea and angina- depending on the anatomical location 
to which the catheters had embolized (Table I). Review of chest x-rays or computed tomography scans revealed migration of catheters into the 
cardiovascular system (Figure 1-3). 

Fluoroscopic investigations were performed by the cardiology department and the intravascular foreign bodies were removed using snare 
techniques under sedation, while the remaining TIVAD components were subsequently removed by our surgical team (Figure 4). 

Further management of vascular access varied among the patients. One patient declined additional vascular intervention and was discharged, 
while the remaining patients underwent placement of new vascular access devices (Table I). Written informed consent was obtained from all 
patients, including approval for the use of their medical images for publication. 

Conclusion: TIVADs keep their functionality for a long-time, improving patient comfort, with very rare (2.76%) incidence of venous embolism 
(4). Risk factors for catheter embolization includes: area of placement - subclavian placement increases the risk of pinch-off syndrome (1) , and 
the material used for the catheter - polyurethane (PU) catheters may be less flexible and more prone to fracture compared to silicone - (5).

Keywords: Vascular access, catheter migration, implantable catheters
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Case 
1 

24/Female 
Ovarian 

Carcinoma 

Reoccurring 
Deep Vein 

Thrombosis 
Managed 

With 
Inferior 

Vena Cava 
Filter 

2 Years 

Used 
For 

First 3 
Days 

Outer 
Clinic 

Right 
Subclavian 

Vein 
Polyurethane 

Between 
Right Atria 
And Right 
Ventricle 

Dyspnea, 
Arrhythmia, 

Pain on 
Injection 

Trans Jugular 
Snaring 

No Further 
Management 

Case 
2 

25/Male Osteosarcoma - 8 Years 

Used 
For 

First 2 
Years 

Outer 
Clinic 

Right 
Internal 
Jugular 

Vein 

Polyurethane 

Between 
Two 

Pulmonary 
Arteries 

Severe 
Dyspnea, 

Pleuritic-like 
Pain, Pain 

on Injection 

Transfemoral 
Snaring 

New TIVAD 
From Right 

Internal 
Jugular Vein 

Case 
3 

27/Male 
Testicular Mixed 
Germ Cell Tumor 

- 
1 

Month 

Used 
For the 

First 
Month 

Outer 
Clinic 

Left 
Subclavian 

Vein 
Polyurethane 

Between 
Superior 

Vena Cava 
and Right 
Ventricle 

Arrhythmia, 
Pain on 

Injection 

Transfemoral 
Snaring 

New TIVAD  
From Right 

Internal 
Jugular Vein 

Case 
4 

55/Male 
Gastric 

Adenocarcinoma 
- 

1 
Month 

Used 
For the 

First 
Month 

In Our 
Clinic 

Right 
Internal 
Jugular 

Vein 

Silicone 

Between 
Superior 

Vena Cava 
and Right 
Ventricle 

Arrhythmia, 
Angina like 
pain, Pain 

on Injection 

Transfemoral 
Snaring 

New TIVAD  
From Right 

Internal 
Jugular Vein 

Case 
5 

34/Female Breast Cancer - 
1 

Month 

Used 
For the 

First 
Month 

In Our 
Clinic 

Left 
Subclavian 

Vein 
(Leading to 
Pinch Off 

Syndrome) 

Silicone 
Inside 
Right 

Ventricle 

Severe 
Arrhythmia, 

Pain on 
Injection 

Transfemoral 
Snaring 

New 
Implantable 

Left 
Subclavian 

Vein Catheter 

Case 
6 

62/Male Colon cancer 

Diabetes, 
Coronary 

Artery 
Disease 

16 
months 

Used 
For 16 

months 

In Our 
Clinic 

Right 
Internal 
Jugular 

Vein 

Silicone 
Inside Left 
Pulmonary 

Artery 

Pain on 
Injection 

Transfemoral 
Snaring 

New TIVAD 
From Right 

Internal 
Jugular Vein  

Case 
7 

79/Female Urethral Cancer 

Breast 
Cancer, 

Coronary 
Artery 

Disease, 
Chronic 

obstructive 
pulmonary 

disease 

6 
Months 

Used 
For 6 

Months 

In Our 
Clinic 

Right 
Subclavian 

Vein 
Silicone 

Inside 
Right 

Ventricle 

Severe 
Arrhythmia, 

Pain on 
Injection 

Trans 
Subclavian 

Snaring  

New Central 
Catheter from 

Right 
Subclavian 

Vein 

Table I. Characteristics of the Patients And Port Cathethers
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Figure 1. Embolized catheter part is observed inside the right 
atrium and ventricle.

Figure 2. Embolized catheter part can be observed inside the left 
pulmonary artery (shown by blue arrows).

Figure 3. Embolized catheter part can be observed in between two 
pulmonary arteries (shown by blue arrow). Figure 4. Teared TIVAD material reassembled after removal. 
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ABSTRACT

Objective: Factor VII (FVII) deficiency is a rare autosomal recessive coagulation disorder causing prolonged prothrombin time (PT) (1). Clinical 
presentation ranges from asymptomatic cases to life-threatening bleeding, such as gastrointestinal or central nervous system hemorrhage (1). 
Diagnosis is often made following a bleeding episode or family screening. Recombinant activated factor VII (rFVIIa) is commonly used to ma-
nage bleeding in these patients (1). In this case report, we present the perioperative management of a patient with FVII deficiency undergoing 
right-sided total mastectomy.

Case Presentation: A 56-year-old woman with rheumatoid arthritis, managed with oral hydroxychloroquine 200 mg daily, and a history of 
breast cancer was scheduled for a right-sided total mastectomy. During preoperative evaluation, an unexplained prolonged PT was observed. 
She was not receiving anticoagulant therapy and had no prior history of bleeding or prior surgical procedures. Repeat coagulation testing 
confirmed persistent prolonged PT, and normal mixing studies raised suspicion for a clotting factor deficiency (Figure 1). Hematology labora-
tory results revealed a factor VII activity level of 10% compared to the normal range, leading to a diagnosis of factor VII deficiency (Figure 1). 
Recombinant activated factor VII was recommended for perioperative management.

2 mg of rFVIIa was given intravenously before the operation after general anesthesia induction (Figure 2). Surgery proceeded without compli-
cations and the patient was closely monitored postoperatively for bleeding or hematoma formation. Postoperative INR was normalized, with 
no signs of bleeding or thromboembolism.

Written informed consent was obtained from the patient, including approval for the use of their medical images for publication.

Surgery in patients with FVII deficiency carries major bleeding risk without replacement therapy, thus preoperative anesthetic evaluation 
and multidisciplinary planning are important (1,2). Perioperative bleeding can occur even at FVII activity levels between 20–50% (1). In cases 
with FVII activity below 10–15% or in the presence of recurrent bleeding, rFVIIa is commonly administered, although the optimal treatment 
regimen remains unclear (3). Standard dosing is typically 15–30 μg kg-1 every four hours or 15–30 mg kg-1 day-1  (1). Additional doses should be 
tailored according to surgery duration, bleeding risk and the half life of rFVIIa. 

Conclusion: Sharing clinical experience in rare conditions such as FVII deficiency contributes to the development of standardized protocols and 
improved patient management. 

Keywords: FVII deficiency, coagulation management, recombinant activated FVII, surgical bleeding

 

Figure 1. Patients’ laboratory work showing prolonged International Normalized Ratio (INR), decreased FVII levels and  normal mixing test 
results.

Management of a Patient Undergoing Unilateral Mastectomy with Factor VII 
Deficiency: A Case Report

Merve Nur Ulug, Ali Kemal Comez, Zeynep Bayazit, Gokhan Ozkan
Gulhane Training and Research Hospital, Department of Anesthesiology and Reanimation, Ankara, Türkiye



71

BALKAN STATES ANESTHESIA DAYS - IX

JARSS 2025;33(Supplement 1)

Figure 2. Recombinant activated factor VII vials.
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ABSTRACT

Objective: Phantom pain, a painful sensation occurring in the area of a missing limb, is a significant complication following limb amputation and 
can severely affect quality of life (1). The pathophysiology of phantom pain is complex and involves peripheral, spinal, and central mechanisms, 
including maladaptive neuroplasticity and persistent nociceptive signaling (2). After the devastating Kahramanmaraş earthquake on February 
6, 2023, many survivors experienced phantom pain due to limb loss. This report aims to assess the treatment efficacy of  lumbar sympathetic 
neurolysis in earthquake victims with phantom pain.  

Methods: A total of four patients with a history of phantom pain following limb amputation due to earthquake-related injuries were included 
in this report. Patients- particularly those who did not respond to medical therapy and basic interventional procedures- were assessed using 
the Numeric Rating Scale (NRS [Range:0-10]) and the Neuropathic Pain Scale (NPS: [Range:0-80]) for pain severity before treatment and at 4 
weeks post-procedure. Fluoroscopy-guided sympathetic neurolysis was performed until sedation using lidocaine and alcohol/phenol at the 
levels of the second and fourth lumbar vertebrae (Figure 1). The procedure was overall well-tolerated, with no major complications reported.

Figure 1. Right-sided sympathetic neurolysis at the L2 level with contrast spread pattern.

Results: The mean baseline NRS and NPS scores were 8 and 71.8 respectively before intervention. Pain relief was observed in 56–71% of 
patients at four weeks, with a mean NRS and NPS of 3.5 and 27 respectively (Table I). Additionally, patients reported reduced medication use 
and improved sleep quality, including fewer nighttime awakenings and a more restful sleep.

Sympathetic Neurolysis for Post-Amputation Phantom Limb Pain in Earthquake 
Survivors with Lower-Limb Amputation

Ufuk Turan
Etlik City Hospital, Department of Algology, Ankara, Türkiye
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Table I.  Patient Characteristics, Intervention Details and Pain Outcomes

Age/Gender Amputation Level and side Intervention Baseline NRS/
NPS Control NRS/NPS Medication

1 44/Male Right above-knee Lidocaine+Alcohol Neurolysis 8/72 3/28 GBP

2 57/Female
Bilateral lower extremity (Left sided 

phantom pain was present)
Lidocaine+Alcohol Neurolysis 7/65 2/20 GBP

3 32/Female Left above-knee Lidocaine+Alcohol Neurolysis 9/80 4/35 PGB+DLX

4 28/Male Right above-knee Lidocaine+Phenol Neurolysis 8/70 3/25 PGB

GBP: Gabapentin, PGB: Pregabalin, DLX: Duloxetin, NRS: Numeric Rating Scale, NPS: Neuropathic Pain Scale 

Conclusion: These findings suggest that fluoroscopy-guided sympathetic neurolysis may be an effective approach for managing phantom pain 
in earthquake-related amputees, particularly in patients who did not benefit from medical treatments and basic interventional procedures. 
Sympathetic neurolysis provided significant pain relief and decreased analgesic consumption. Given the complex nature of phantom pain and 
the psychological burden on earthquake survivors, interventional pain management techniques should be integrated into a multidisciplinary 
rehabilitation (3,4). Additionally, optimizing patient selection criteria and identifying predictors of treatment response may enhance clinical 
outcomes (1). Further studies with larger cohorts and long-term follow-up are warranted to confirm these findings. 

Keywords: Autonomic nerve block, disaster medicine, pain management, phantom limb
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ABSTRACT

Objective: Total hip arthroplasty (THA) is performed for coxarthrosis. While it significantly improves pain and function, some patients 
develop complications such as trochanteric bursitis, which occurs in 17% of cases and often leads to persistent pain and reduced mobility (1). 
Additionally, irritation of the lateral femoral cutaneous nerve (LFCN) can contribute to the onset of neuropathic symptoms (2).

Case Presentation: A 74-year-old female ASA II patient had undergone THA due to coxarthrosis four months prior, without any acute 
perioperative complications (Figure 1). Th patient presented with lateral hip pain and tenderness. Ultrasonographic examination revealed 
capsular thickening of the hip joint with normal intra-articular fluid levels. A hypoechoic collection  measuring up to 20 mm was noted in the 
trochanteric bursa (Figure 2).

Figure 1. Anteroposterior pelvic radiography showing           Figure 2. Sonographic view of trochanteric bursitis (double-headed arrow).
right total hip arthroplasty.      

Moreover, the patient reported dysesthesia, pain and tingling confined to the distal lateral femoral region. Given the persistent symptoms, an 
ultrasound-guided trochanteric bursa and iliotibial band injection was performed with 8 mg dexametasone and 10 mg bupivacaine mixture. 
Numeric Rating Scale (NRS) score decreased from 7 to 2 on follow-up (NRS score range: 0-10). However, the preexisting dysesthesia and 
allodynia worsened along the femoral lateral region. Consequently, an ultrasound guided LFCN block was carried out using of bupivacaine and 
dexametasone mixture. The patient experienced significant relief in neuropathic symptoms following the block. Due to the positive response 
to the LFCN block, pulsed radiofrequency treatment (PRFT) was subsequently applied one week later (Figure 3 and 4).

Figure 3. Sonographic view of lateral femoral cutenous     Figure 4. Sonographic view of injectate around the lateral femoral
nerve and radiofrequency needle.      cutenous nerve.

Ultrasound-Guided Management of Trochanteric Bursitis and Lateral Femoral 
Cutaneous Nerve Entrapment After Hip Arthroplasty

Ufuk Turan
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Trochanteric bursitis following THA is a well-recognized cause of postoperative lateral hip pain. Additionally, LFCN entrapment or irritation 
-whether due to surgical factors or postural changes- can contribute to persistent discomfort (3). In such cases, nerve blocks and pulsed 
radiofrequency treatments may serve as effective therapeutic options (4).

To minimize the risk of trochanteric bursitis and LFCN-related neuropathic symptoms, careful surgical techniques, appropriate positioning, and 
rehabilitation strategies should be emphasized (5,6). In such cases, consultation with pain medicine can be valuable in optimizing treatment 
strategies. Ultrasound-guided interventions, including nerve blocks and PRFT, should be considered as part of a multimodal approach to 
address meralgia paresthetica (6).

Conclusion: This case demonstrates the value of multimodal pain management in addressing post-THA complications. Ultrasound-guided 
trochanteric bursa injections and LFCN blocks may offer substantial relief in patients presenting with both bursitis and neuropathic pain. Early 
identification and targeted interventions are crucial for enhancing patient outcomes.

Keywords: Hip arthroplasty, interventional ultrasonography, lateral femoral cutaneous nerve entrapment, neuropathic pain, trochanteric 
bursitis
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ABSTRACT

Objective: Traditionally, Deep Brain Stimulation (DBS) surgery for Parkinson’s disease (PD) is conducted under local anesthesia, allowing the 
patient to remain awake (1). This approach enables intraoperative neurophysiological verification of the target area through microelectrode 
recording (MER) and facilitates clinical assessment of improvements in parkinsonian symptoms following test stimulation (2,3). In this case 
report, it is aimed to present the scalp block method applied to a patient who was planned to undergo DBS surgery.

Case Presentation: A 52-year-old male patient, classified as ASA III, provided informed consent for the procedure. His medical history included 
diabetes mellitus and Parkinson’s disease. Standard ASA monitoring was applied and sedoanalgesia was administered using dexmedetomidi-
ne. A local anesthetic solution was prepared by mixing 36 mL of 0.5% bupivacaine with 4 mL of 0.01 mg cc-1 adrenaline. In the supine position, 
the patient underwent bilateral supratrochlear (2.5 mL), supraorbital (2.5 mL), auriculotemporal (2 mL), zygomaticotemporal (2 mL), greater 
occipital (5 mL), and lesser occipital (3 mL) nerve blocks. 15 minutes after the block application, the Mayfield pins head clamp was placed on 
the patient. The patient underwent a control CT scan after a successful DBS surgery (120 minutes). After the CT scan, battery was placed under 
the patient's right clavicle under general anesthesia, and the surgery was completed. At the end of the surgery, the patient was awakened and 
sent to the ward after appropriate recovery.

Conclusion: In DBS surgery, the neurological examination of patients is very important and positively affects the treatment (1). Scalp block 
application is a reliable anesthesia technique for selected intracranial procedures (4). The application of a skull pin head holder induces signi-
ficant pain and leads to sudden increases in heart rate and arterial blood pressure (5). Utilizing a scalp block mitigates these effects while also 
eliminating the risks associated with general anesthesia (6).
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ABSTRACT

Objective: Schimke Immuno-Osseous Dysplasia (SIOD) represents an uncommon genetic disorder inherited in an autosomal recessive pattern, 
primarily manifesting as skeletal abnormalities, facial dysmorphism reminiscent of mucopolysaccharidosis, progressive nephropathy, and im-
mune system deficiencies (1). There is a paucity of literature documenting anesthetic management in patient with SIOD (2). We present a case 
report of a child with SIOD who underwent procedural sedation for gastrointestinal endoscopy.

Methods: Following parental informed consent, a 10-year-old female patient was admitted to the operating room for upper gastrointestinal 
endoscopy to investigate suspected gastrointestinal hemorrhage. The patient was 16 kilograms with significant medical history including 
pancreatitis, chronic renal failure, hypertension and T-cell immunodeficiency. Laboratory values were within normal reference ranges except 
Blood urea nitrogen (25.9 mg dL-1), creatinine (2.17 mg dL-1), lipase (932 U L-1), and potassium (3.1 mmol L-1). During the airway assessment, 
a Mallampati class II, micrognathia and a short neck were noted (Figure 1). The patient was taken to the operating room and standard mo-
nitoring was applied. Heart rate was 68 beats/minute, noninvasive blood pressure was 99/60 mmHg, and peripheral oxygen saturation was 
100%. Prior to the procedure, comprehensive preparation for difficult intubation were implemented, including flexible bronchoscopy, video 
laryngoscopy, and laryngeal mask airway, as the airway would be shared with the surgical team. Sedation was achieved with intravenous mida-
zolam (0.06 mg kg-1), atropine (0.01 mg kg-1) and ketamine (1 mg kg-1). The endoscopic procedure was completed in approximately 7 minutes. 
No complications occurred during the endoscopic procedure or sedation. The patient remained hemodynamically stable throughout and was 
transferred to outpatient care.

Figure 1. Physical image of the patient.

Conclusion: Patients with SIOD require meticulous anesthetic management due to the elevated risk of difficult airway during anesthesia and 
sedation. To our knowledge, there is only one previously published case report on this subject by Güçlü et al (2). Our case represents the se-
cond documented instance of anesthetic and sedation management in a patient with SIOD. In our case, comprehensive airway management 
preparations were implemented in anticipation of potential airway difficulties. However, the sedation procedure was completed without any 
airway complications or hemodynamic instability.
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OP-13

ABSTRACT

Objective: The erector spinae plane block (ESPB) has recently gained popularity in thoracic surgery due to its simplicity, effectiveness, and 
low complication rate. This study aimed to evaluate whether the addition of ketamine or magnesium sulfate to bupivacaine in ESPB following 
video-assisted thoracic surgery (VATS) enhances analgesia, lowers pain scores, and reduces morphine consumption compared to bupivacaine 
alone.

Methods: Sixty adult patients were randomized into three groups: Group B (bupivacaine alone), Group M (bupivacaine with 150 mg mag-
nesium sulfate), and Group K (bupivacaine with 2 mg kg-1 ketamine). Postoperative morphine consumption, pain scores, rescue meperidine 
requirement, and side effects were evaluated. 

Results: Postoperative morphine consumption was significantly lower in Group K than in Group B at 1 and 4 hours (p=0.004 and p=0.009, 
respectively). Although median pain score at rest remained below 4 in all groups throughout the study period, it was significantly higher in 
Group M than in Group B at 24, 36, and 48 hours (p=0.023, p=0.008, p=0.008, respectively). During effort, pain score was significantly lower in 
Group K than in Group B at 1 and 4 hours (p=0.012, p=0.018, respectively). The number of patients requiring supplementary meperidine was 
significantly higher in Group B than in Group M and Group K (p=0.009). The incidence of side effects was similar between the groups.

Conclusion: In patients undergoing VATS, the addition of ketamine (2 mg kg-1) to bupivacaine in ESPB resulted in enhanced analgesia, lower 
pain scores, and reduced morphine consumption compared to using bupivacaine alone, particularly during the early postoperative period, wit-
hout increasing side effects. However, we could not demonstrate any additive or synergistic effect of magnesium sulphate with bupivacaine. 
Further large clinical trials are needed to confirm this relation between ketamine and local anesthetics in ESPB and other thoracic plane blocks.

Keywords: Bupivacaine, erector spinae plane block, ketamine, magnesium sulfate, thoracic surgery

Comparative Effects of Ketamine and Magnesium Sulfate as Adjuvants to 
Bupivacaine in Erector Spinae Plane Block After Thoracic Surgery

Mediha Turktan, Fevzi Guler, Halil Ibrahim Demir, Ersel Gulec, Zehra Hatipoglu, Ismail Can Karacaoglu,            
Hakkı Unlugenc 
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ABSTRACT

Objective: Cervical myelopathy and spinal cord injury may result from hyperflexion during surgical positioning. Cord ischemia is frequently 
attributed to interruption of arterial vascular supply to spinal cord following thoracic or abdominal vascular surgery, and rarely to head and 
neck surgery as in our case, due to tracheal reconstruction. There are few cases reported of acute ischemic spinal injury following tracheal 
reconstruction.

Case Presentation: We present a 25 year old patient with subglottic stenosis who underwent tracheal resection and end-to-end anastomo-
sis. The patient had a history of prolonged intubation and tracheostomy due to traumatic subarachnoid hemorrhage. The patient's neck was 
positioned in hyperflexion after operation using chin stitches to minimize tension at the anastomosis. She was followed up in intensive care 
unit intubated and sedated. She was extubated on the third postoperative day. Following extubation, paresthesia and tetraplagia were noted. 
Magnetic resonance imaging (MRI) was performed showing lesions compromising spinal cord at the level between C2-C7. The cervical MRI 
revealed diffuse intramedullary cord swelling between C2-C7 with hyperintense signal changes in the anterior and posterior columns of the 
cord (Figure 1). Although a course of pulse steroid therapy was initiated, her deficit remained unchanged.

  

Figure 1. Cervical MRI showing spinal cord edema and signal changes.

Conclusion: The decreased blood flow in anterior spinal artery due to hyperflexion of the neck in combination with hypotension was the 
cause of this major complication. The different causal agents that could produce neurologic damage remained unclear, however mostly the 
combination of arterial hypotension secondary to the sitting position and disturbed autorregulation -caused by extreme neck flexion- may 
have resulted in ischemic spinal cord injury.

Reversal of neurological deficits is often ineffective; therefore, the primary preventive strategies for spinal cord ischemia should focus on cor-
recting hyperflexion positioning and managing hypotension. Early initiation of physical therapy is crucial for optimizing neurological recovery. 

A Rare Complication: Irreversible Tetraplegia Following Laryngotracheal 
Reconstruction Surgery

Ebru Kucukcotur Kokurcan, Zehra Baykal, Muruvvet Taskir Turan
Ankara Etlik City Hospital, Department of Anesthesiology and Reanimation, Ankara, Türkiye
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ABSTRACT

Objective: Deep brain stimulation (DBS) surgery is an established therapetic option for alleviating movement disorders (MD). The advantages of 
DBS over ablative surgeries (e.g thalamotomy and pallidotomy) include its reversibility, adjustability and safety profile. Anesthetic approaches 
vary depending on the institutions performing these procedures and include monitored care with local anesthesia, conscious sedation with 
regional anesthesia and general anesthesia. We retrospectively reviewed  patients who underwent this surgery at our instution to analyze the 
anesthetic management and perioperative complications.   

Methods: The study included 10 consecutive patients. A standardized anesthesia protocol was used and clinical data were collected 
retrospectively. To present conscious sedation and regional anesthesia technique, consisting of scalp block, was used in our institution for 
patients undergoing DBS for the treatment of MD. Initial sedation was employed with dexmedetomidine 1 μg kg−1 loading dose in 10 minutes. 
Fentanyl 50 μg incremental boluses or dexmedetomidine 0.2-0.8 μg kg−1 h−1 infusion were used for rescue analgesia or sedation in an event of 
pain or anxiety. Hypertension (≥20% increase in mean arterial pressure (MAP) in comparison with baseline values) was treated with nicardipine 
or esmolol infusions. The locations of the electrodes were confirmed by imaging and the electrode-power supply connections were made 
under general anesthesia.

Results: Demographic data of the patients were similar (Table I-III). Conscious sedation and regional anesthesia were used in all cases. 
Dexmedetomidine loading dose was 1 μg kg−1. (Table IV). While dexmedetomidine was used to facilitate regional anesthesia, scalp block was 
applied for regional anesthesia. The most common intraoperative complication was hypertension (Table V).

Conclusion: Perioperative verbal communication with the patient during this procedure is essential. Therefore, awake surgery under scalp 
block is often the preferred method of anesthesia. An effective conscious sedation technique should induce a sedative state that maintains 
patient responsiveness and cooperation to verbal commands, without interfering with neurophysiological monitoring. Dexmedetomidine 
sedation along with scalp block provides good surgical conditions and pain relief during DBS for movement disorders. 
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ABSTRACT

Objective: The trigeminocardiac reflex (TCR), mediated by trigeminal nerve afferents and vagal efferents, can induce bronchospasm, hypo-
tension, and bradycardia (1). Intra-arterial chemotherapy is increasingly used for retinoblastoma, a common pediatric malignancy (2). Here, 
we present two cases of TCR-induced bronchospasm occurring during intra-arterial chemotherapy, underscoring the need for careful airway 
management in pediatric patients.

Case 1
A 19-month-old girl with unilateral retinoblastoma underwent general anesthesia for intra-arterial chemotherapy. After intravenous fentanyl 
(15 μg) and sevoflurane induction, a size 2 laryngeal mask airway (LMA) was placed. Approximately 30 minutes into the procedure, during 
microcatheter advancement into the ophthalmic artery, she developed acute respiratory compromise characterized by elevated airway pres-
sures and inadequate tidal volumes. The LMA was removed and replaced with face mask ventilation, but persistent ventilatory insufficiency 
necessitated emergency orotracheal intubation with a 4.0 mm endotracheal tube and rocuronium (0.6 mg kg-1). Concurrent theophylline 
administration improved oxygenation, and the remainder of the procedure proceeded uneventfully. She was extubated postoperatively and 
transferred to the ward.

Case 2
A 4-year 3-month-old boy with retinoblastoma received intravenous lidocaine (1 mg kg-1), propofol (4 mg kg-1), fentanyl (1 μg kg-1), and ro-
curonium (0.6 mg kg-1), followed by orotracheal intubation with a 5.0 mm endotracheal tube. During microcatheter manipulation near the 
ophthalmic artery, the patient exhibited acute bronchospasm, evidenced by markedly increased airway pressures and oxygen desaturation to 
80%. Immediate interventions included manual ventilation with 100% oxygen and incremental propofol boluses. When saturation declined 
further to 69%, an additional propofol bolus was administered alongside theophylline, leading to gradual improvement. The remainder of the 
procedure was uneventful, and the patient was extubated and discharged to the ward.

Conclusion: Although TCR is documented in various surgical contexts, its association with bronchospasm during intra-arterial chemotherapy 
for retinoblastoma is rarely reported (1,3,4). The clear temporal link between ophthalmic artery manipulation and acute bronchoconstriction 
strongly suggests TCR activation. These cases underscore the necessity for immediate availability of advanced airway equipment and phar-
macologic interventions in pediatric patients. Endotracheal intubation may provide more reliable airway security than supraglottic devices in 
such high-risk settings. Recognizing TCR-induced bronchospasm can guide anesthetic strategies and ultimately improve outcomes in pediatric 
oncologic procedures.
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ABSTRACT

Objective: High TP-e/QT ratio is known to be associated with cardiovascular events.  In this study, we investigated whether there is an associ-
ation between high preoperative TP-e/QT ratio and spinal anesthesia-related cardiovascular adverse events. 

Methods: The study was prospectively performed on 249 adult patients who underwent spinal anesthesia after obtaining Ethics Committee 
approval (2022/256). Routine spinal anesthesia procedure and hemodynamic monitoring [mean arterial pressure (MAP) and heart rate (HR)] 
were performed. Millimetric measurements of preoperative TP-e distance and QT distance were made manually in lead V5 using a simple ECG 
ruler, QTc was calculated according to Bazzet formula. 

Results: ROC analysis was used for the cut-off value of TP-e/QT ratio. The median values of TP-e/QT ratio did not differ according to gender 
(p=0.336). Statistically significant results were obtained between the increase in the TP-e/QT ratio and the decrease in MAP at minute 1, 5 and 
10 (p=0.007, p<0.001 and p=0.015, respectively) shown in Table I.  Statistically significant results were also obtained between the increase in 
TP-e/QT ratio and the decrease in HR at minute 1 and 5 (p=0.011 and p<0.001 respectively, given in Table II. A significant positive correlation 
was obtained between increased TP-e/QT ratio and ephedrine and atropine consumption (p=0.018 and p<0.001 respectively) as shown in 
Table III and Table IV. 

Conclusion: This study demonstrated that a high preoperative TP-e/QT ratio is a risk factor for spinal anesthesia-related hypotension and brad-
ycardia. Hypotension and bradycardia are the most common hemodynamic complications of spinal anesthesia on the cardiovascular system. 
In addition to predisposing factors such as volume depletion and advanced age, the presence of existing cardiac diseases is also important for 
spinal anesthesia-related cardiovascular side effects (1,2). A high TP-e/QT ratio on ECG has been shown to be an indicator of poor prognosis in 
cardiac diseases (3,4,5). Our study revealed that an increase in TP-e/QT ratio is an important factor for spinal anesthesia-related hypotension 
and bradycardia, independent of other predisposing factors. In conclusion, patients with a high TP-e/QT ratio, which can be identified throu-
gh a simple preoperative ECG, should be closely monitored and promptly managed, particularly within the first 10 minutes following spinal 
anesthesia.

Is There an Association Between Spinal Anesthesia-Related Cardiovascular Events 
and Tp-E/Qt Ratio?
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ABSTRACT

Objective: Ordu Training and Research Hospital Cardiovascular Surgery Clinic was opened 3 years ago and during this period, important cardiac 
surgical interventions have been performed. Our aim is to evaluate the clinical outcomes of our open heart surgery procedures. 

Methods: According to a retrospective review of patient files and our hospital data system, 940 open heart surgery operations were performed 
in the single operating room of our startup opened clinic between 12/12/2021 and 12/12/2024. Of the operations, 62.9% (n=592) were 
isolated coronary artery bypass grafting (CABG) and 9.7% (n=92) were isolated valve surgery. Isolated or complicated ascending and arcus 
aorta surgical procedures were performed in 8.5% (n=80) of patients.  Adult congenital heart surgery was performed in 0.8% (n=8) of the 
patient group. Concominant surgical procedures accounted for 13% (n=123) of the patient group. Independently of these, 3.8% (n=36) of the 
patients underwent redo cardiac surgery.

Results: There were 650 (69.1%) male and 290 (30.9%) female patients. The mean age of our patients was 64.8 years. According to The 
European System for Cardiac Operative Risk Evaluation (EuroSCORE) II risk classification, 198 (30.1%) of the patients were in the low risk 
group, 296 (45.1%) in the intermediate risk group and 163 (24.8%) in the high risk group. A total of 33 patients developed exitus. 8 of these 
were intraoperative. A total of 12 patients needed extracorporeal membrane oxygenation (ECMO), while the rate of Intra-Aortic Balloon Pump 
(IABP) usage was 4.65%. The most common comorbidities with coronary artery disease in our patients were diabetes mellitus, peripheral 
arterial disease and COPD. All patients underwent general anesthesia. For postoperative analgesia; intravenous analgesia was used in the first 
year, while our analgesia method was changed to USG-guided ESP block (45 patients) and parasternal block (215 patients) in recent times.

Conclusion: European System for Cardiac Operative Risk Evaluation II risk scoring system predicts in-hospital mortality in cardiac surgery. 
Consistent with the literature, the overall mortality rate of our clinic was found to be 3.6%. These data should be considered as the result of 
strong collaboration, a team with significant surgical and anesthesia experience. Looking at the 3-year results, we are on our way to becoming 
a reference clinic in terms of clinical quality and patient safety.

Results of the First 3 Years of Cardiac Surgery in a Startup Opened Cardiovascular 
Surgery Clinic
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ABSTRACT

Objective: Cranial masses are lesions arising from intracranial structures such as the brain parenchyma, meninges, or cranial bones, and 
may present as either benign or malignant tumors. These lesions can occur across all age groups due to diverse etiologies and typically 
manifest with a wide range of clinical symptoms. The primary treatment is usually gross total resection, with anesthetic management playing 
a critical role in ensuring patient safety and optimizing surgical outcomes. Depending on the patient's clinical status, these procedures may be 
performed during or outside regular working hours.

This study aims to evaluate the impact of surgical timing on anesthetic and perioperative outcomes in cranial mass surgeries by comparing 
procedures conducted during and outside regular working hours.

Methods: Following ethics committee approval, this retrospective, observational, and comparative study was conducted by reviewing the 
anesthesia records of patients who underwent cranial mass surgery under general anesthesia between January and June 2024 at our institution. 
Patients were categorized into two groups based on the timing of their surgery: during regular working hours and outside regular hours.

Parameters assessed included markers of systemic inflammation (Neutrophil-to-Lymphocyte Ratio [NLR], Platelet-to-Lymphocyte Ratio [PLR], 
and Systemic Immune-Inflammation Index [SII]), intraoperative inotrope and vasopressor requirements, estimated blood loss and transfusion 
needs, intraoperative complication rates, postoperative renal function, in-hospital mortality, and length of hospital stay.

Results: Of the 2.325 patient records reviewed, 289 with complete perioperative data were included in the final analysis. Mortality among 
patients operated on outside regular working hours was 2.3 times higher than those treated during regular hours. Inflammatory markers 
(NLR, PLR and SII) were significantly elevated in the after-hours group (p< 0.001). Interestingly, anesthesia duration was significantly longer in 
procedures performed during regular hours (p< 0.001).

Conclusion: Our findings suggest that cranial surgeries performed outside regular working hours are associated with heightened systemic 
inflammatory responses and increased mortality rates. These results highlight the importance of more comprehensive perioperative 
management and intensified postoperative monitoring in after-hours cases. When feasible, optimizing surgical scheduling may contribute to 
improved clinical outcomes in patients undergoing cranial mass resection.

Time Matters: A Retrospective Analysis of Perioperative Outcomes in Cranial Mass 
Surgeries Performed During and Outside Working Hours

Mehmet Sahap, Muhammed Talha Dasgin, Yusuf Furkan Gunes
Ankara Bilkent City Hospital, Ankara, Türkiye
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ABSTRACT

Objective: The Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2 virus) has caused clinical manifestations ranging from 
asymptomatic cases to lower respiratory tract infections requiring intensive care or resulting in death. This study evaluates the impact of active 
or passive smoking history on COVID-19 pneumonia severity and mortality.

Methods: Between April 2020 and April 2021, 321 patients admitted to intensive care for COVID-19 pneumonia were prospectively analyzed. 
Demographic characteristics, comorbidities, active/passive smoking history, pneumonia severity, oxygen therapy requirements (High flow 
nasal oxygen (HFNO), mask/nasal oxygen, mechanical ventilation), Intensive care unit (ICU)/hospital stay durations, and outcomes were 
recorded. Data were compared based on disease severity, smoking history, and outcomes. Disease severity and factors affecting disease 
outcome were evaluated by regression analysis.

Results: Comparison results according to mortality, disease severity and smoking history are given in Tables-I, II and III, respectively.

According to regression analysis results, smoking history in general (p=0.016) and especially being an active smoker (OR=2.143, p=0.010) 
were found to be significant for mortality. It is seen that the mortality risk in individuals who have actively smoked is significantly increased by 
approximately 2.1 times (OR=2.143). The mortality risk in individuals who need HFNO is also increased by 1.7 times (OR=1.677).

When the factors affecting the disease severity are examined, the risk of developing critical illness in individuals who have actively smoked 
is increased by 2.4 times (OR=2.408). The risk of critical illness increases 1.8-fold (OR=1.798) in individuals requiring HFNO, 1.8-fold as age 
increases (OR=1.796), and 1.3-fold as the number of comorbidities increases (OR=1.325).

Conclusion: In the mortal group, the average age, number of comorbidities, HFNO and MV requirement, critically severe and active smoking 
exposure patients were higher, while in the surviving group, nasal/mask oxygen requirement, number of patients without smoking exposure 
were significantly higher. 

As a result, we can say that the risk of mortality and critical illness may increase in patients with COVID-19 pneumonia who are actively 
exposed to smoking and require HFNO in treatment.

Table 1. Comparison in Terms of Disease Outcome

Alive (n=148) Dead (n=173) p

Gender
Male 87 (58.8) 111 (64.2)

0.323
Female 61 (41.2) 62 (35.8)

Mean age (years)  66.01±15.33 73.43±11.24 0.000*

Number of comorbidities 2.16±1.71 2.64±1.67 0.013*

COPD
Yes 21 (14.2) 29 (16.8)

0.632
No 127 (85.8) 144 (83.2)

HT
Yes 81 (54.7) 108 (62.4)

0.162
No 67 (45.3) 65 (37.6)

DM
Yes 60 (40.5) 65 (37.6)

0.587
No 88 (59.5) 108 (62.4)

CAD
Yes 35 (23.6) 52 (30.1)

0.198
No 113 (76.4) 121 (69.9)

Effect of Smoking Status on Disease Severity and Mortality in Patients with 
COVID-19 Pneumonia in Intensive Care

Nevzat Mehmet Mutlu1, Mert Can Ugurcan2, Muhammed Talha Dasgin2, Behiye Deniz Kosovali1, Canan Cam1, 
Belgin Akan1, Derya Gokcinar1

1Department of Critical Care, University of Health Sciences, Ankara Bilkent City Hospital, Ankara, Türkiye
2Department of Anesthesiology and Reanimation, University of Health Sciences, Ankara Bilkent City Hospital, Ankara, Türkiye



86 JARSS 2025;33(Supplement 1)

BALKAN STATES ANESTHESIA DAYS - IX

Alive (n=148) Dead (n=173) p

Blood group

A 73 (49.3) 84 (48.6)

0.826
0 45 (30.4) 47 (27.2)

B 18 (12.2) 26 (15)

AB 12 (8.1) 16 (9.2)

Rh
Positive 125 (84.5) 151 (87.3)

0.468
Negative 23 (15.5) 22 (12.7)

Need for HFNO
Yes 87 (58.8) 122 (70.5)

0.028*
No 61 (41.2) 51 (29.5)

Need for Nasal/Mask O
2 

Yes 146 (98.6) 75 (43.4)
0.000*

No 2 (1.4) 98 (56.6)

Need for MV
Yes 19 (12.8) 173 (100)

0.000*
No 129 (87.2) 0 (0)

Smoking history

Active smoker 26 (17.6) 54 (31.2)

0.015*
Passive smoker 22 (14.9) 30 (17.3)

Active and passive smoker 35 (23.6) 26 (15)

Non-smoker 65 (43.9) 63 (36.4)

Severity of the disease

Mild 55 (37.2) 0 (0)

0.000*Severe 73 (49.3) 0 (0)

Critically severe 20 (13.5) 173 (100)

Length of ICU stay (day)  15.18±14.31 17.06±14.05 0.060

Length of ward stay (day)  7.99±6.3 4.46±6.74 0.000*

Length of hospital stay (day)  21.61±14.59 18.02±15.25 0.000*

HFNO duratin (day)  8.3±5.5 5.57±5.74 0.000*

Nasal/Mask O
2 duration (day)  7.27±6.29 6.65±11.36 0.001*

MV duration (day)  23.53±26.27 10.09±11.76 0.000*

APY  16.68±28.29 16.53±25.24 0.578

PPY  10.01±17.1 7.9±15.86 0.190

A-PPY  26.69±35.03 24.43±30.12 0.908

ASEI  0.24±0.4 0.23±0.33 0.696

PSEI  0.16±0.29 0.11±0.23 0.149

A-PSEI  0.41±0.52 0.34±0.41 0.240

*p<0.05; significant difference, p>0.05; no significant difference
COPD: Chronic Obstructive Pulmonary Disease; CAD: Coronary artery disease; DM: Diabetes mellitus; HT: Hypertension; HFNO: High-flow nasal 
oxygen; MV: Mechanical ventilation; ASEI: Active smoking exposure index; PSEI: Passive smoking exposure index; A-PSEI: Active and passive smoking 
exposure index; APY: Active package x years; PPY: Passive package x years; A-PPY: Active package x year and passive package x year.

Table 1. Cont.
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Table 2. Disease Severity Analyses

Mild 
(n=55)

Disease severity
p p1-2 p1-3 p2-3Severe 

(n=73)
Critically 

severe (n=193)

Gender
Male 30 (54.5) 44 (60.3) 124 (64.2)

0.410 0.516 0.191 0.410
Female 25 (45.5) 29 (39.7) 69 (35.8)

Mean age (years)  68.49±16.31 63.11±14.17 73.05±11.74 0.000* 0.048* 0.057 0.000*

Number of comorbidities  1.89±1.65 2.33±1.81 2.6±1.66 0.021* 0.162 0.005* 0.245

COPD
Yes 4 (7.3) 15 (20.5) 31 (16.1)

0.117 0.037* 0.099 0.117
No 51 (92.7) 58 (79.5) 162 (83.9)

HT
Yes 25 (45.5) 45 (61.6) 119 (61.7)

0.085 0.069 0.032* 0.085
No 30 (54.5) 28 (38.4) 74 (38.3)

DM
Yes 19 (34.5) 34 (46.6) 72 (37.3)

0.293 0.171 0.708 0.293
No 36 (65.5) 39 (53.4) 121 (62.7)

CAD
Yes 11 (20) 22 (30.1) 54 (28)

0.403 0.194 0.235 0.403
No 44 (80) 51 (69.9) 139 (72)

Blood group

A 26 (47.3) 36 (49.3) 95 (49.2)

0.848 0.670 0.648 0.848
0 19 (34.5) 21 (28.8) 52 (26.9)

B 7 (12.7) 8 (11) 29 (15)

AB 3 (5.5) 8 (11) 17 (8.8)

Rh
Positive 47 (85.5) 61 (83.6) 168 (87)

0.760 0.770 0.759 0.760
Negative 8 (14.5) 12 (16.4) 25 (13)

Need for HFNO
Yes 0 (0) 73 (100) 136 (70.5)

0.000* 0.000* 0.000* 0.000*
No 55 (100) 0 (0) 57 (29.5)

Need for Nasal/Mask O
2

Yes 55 (100) 73 (100) 93 (48.2)
0.000* x 0.000* 0.000*

No 0 (0) 0 (0) 100 (51.8)

Need for MV
Yes 0 (0) 0 (0) 192 (99.5)

0.000* x 0.000* 0.000*
No 55 (100) 73 (100) 1 (0.5)

Outcome

Alive 55 (100) 73 (100) 20 (10.4)

0.000* x 0.000* 0.000*Dead 0 (0) 0 (0) 173 (89.6)

Yok 38 (69.1) 39 (53.4) 131 (67.9)

Smoking history

Active smoker 10 (18.2) 10 (13.7) 60 (31.1)

0.013* 0.354 0.095 0.013*
Passive smoker 6 (10.9) 13 (17.8) 33 (17.1)

Active and 
passive smoker 

11 (20) 21 (28.8) 29 (15)

Non-smoker 28 (50.9) 29 (39.7) 71 (36.8)

Length of ICU stay (day)  9±6.68 14.3±8.07 18.96±16.56 0.000* 0.000* 0.000* 0.178

Length of ward stay (day)  8.27±7.81 7.87±5.45 5.09±6.54 0.001* 0.872 0.002* 0.000*

Length of hospital stay (day)  15.16±8.33 21.74±10.01 20.18±17.66 0.000* 0.000* 0.155 0.001*

HFNO duratin (day)  ± 8.47±4.95 5.76±5.98 0.000* x x 0.000*

Nasal/Mask O2 duration (day)  8.87±6.71 5.73±5.04 7.03±10.81 0.000* 0.000* 0.000* 0.570

MV duration (day)  ± ± 11.42±14.34 x x 0.749 x
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Mild 
(n=55)

Disease severity
p p1-2 p1-3 p2-3Severe 

(n=73)
Critically 

severe (n=193)

APY  14.8±24.44 17.26±27.35 16.87±27.08 0.855 0.641 0.972 0.830

PPY  7.36±12.8 13.01±20.36 7.74±15.53 0.049* 0.083 0.258 0.020*

A-PPY  22.16±31.54 30.27±35.52 24.6±31.44 0.316 0.144 0.510 0.358

ASEI  0.21±0.34 0.26±0.42 0.23±0.36 0.759 0.601 0.986 0.956

PSEI  0.11±0.21 0.21±0.35 0.11±0.23 0.014* 0.069 0.300 0.013*

A-PSEI  0.33±0.46 0.47±0.56 0.35±0.42 0.202 0.115 0.794 0.075

*p<0.05; significant difference, p>0.05; no significant difference
COPD: Chronic Obstructive Pulmonary Disease; CAD: Coronary artery disease; DM: Diabetes mellitus; HT: Hypertension; HFNO: High-flow nasal 
oxygen; MV: Mechanical ventilation; ASEI: Active smoking exposure index; PSEI: Passive smoking exposure index; A-PSEI: Active and passive smoking 
exposure index; APY: Active package x years; PPY: Passive package x years; A-PPY: Active package x year and passive package x year.

Table 3. Analyses according to Smoking Status

Active smoker 
(n=80)

Smoking History

p p1-2 p1-3 p1-4 p2-3 p2-4 p3-4Passive 
smoker  
(n=52)

Active and 
passive 
smoker 
(n=61)

Non-smoker 
(n=128)

Gender
Male 73 (91.3) 7 (13.5) 50 (82) 68 (53.1)

0.000* 0.000* 0.102 0.000* 0.000* 0.000* 0.000*
Female 7 (8.8) 45 (86.5) 11 (18) 60 (46.9)

Mean age (years)  72.25±11.33 68.13±14.32 68.89±9.75 69.91±16.29 0.322 0.084 0.066 0.223 0.750 0.495 0.593

Number of 
comorbidities

 2.53±1.87 2.31±1.41 2.87±1.54 2.18±1.75 0.063 0.449 0.234 0.180 0.047* 0.640 0.009*

COPD
Yes 18 (22.5) 5 (9.6) 15 (24.6) 12 (9.4)

0.008* 0.057 0.771 0.009* 0.038* 0.960 0.005*
No 62 (77.5) 47 (90.4) 46 (75.4) 116 (90.6)

HT
Yes 44 (55) 37 (71.2) 36 (59) 72 (56.3)

0.251 0.063 0.633 0.860 0.179 0.064 0.719
No 36 (45) 15 (28.8) 25 (41) 56 (43.8)

DM
Yes 27 (33.8) 25 (48.1) 29 (47.5) 44 (34.4)

0.124 0.100 0.097 0.926 0.955 0.087 0.082
No 53 (66.3) 27 (51.9) 32 (52.5) 84 (65.6)

CAD
Yes 29 (36.3) 9 (17.3) 24 (39.3) 25 (19.5)

0.003* 0.019* 0.707 0.007* 0.010* 0.730 0.004*
No 51 (63.8) 43 (82.7) 37 (60.7) 103 (80.5)

Blood group

A 36 (45) 24 (46.2) 27 (44.3) 70 (54.7)

0.319 0.390 0.831 0.409 0.112 0.358 0.168
0 26 (32.5) 11 (21.2) 23 (37.7) 32 (25)

B 10 (12.5) 11 (21.2) 5 (8.2) 18 (14.1)

AB 8 (10) 6 (11.5) 6 (9.8) 8 (6.3)

Rh
Positive 70 (87.5) 43 (82.7) 55 (90.2) 108 (84.4)

0.619 0.442 0.621 0.533 0.243 0.781 0.280
Negative 10 (12.5) 9 (17.3) 6 (9.8) 20 (15.6)

Need for HFNO
Yes 51 (63.8) 39 (75) 43 (70.5) 76 (59.4)

0.177 0.175 0.400 0.529 0.592 0.048* 0.139
No 29 (36.3) 13 (25) 18 (29.5) 52 (40.6)

Need for Nasal/
Mask O

2 

Yes 54 (67.5) 32 (61.5) 45 (73.8) 90 (70.3)
0.536 0.482 0.420 0.669 0.164 0.254 0.623

No 26 (32.5) 20 (38.5) 16 (26.2) 38 (29.7)

Table 2. Cont.
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Active smoker 
(n=80)

Smoking History

p p1-2 p1-3 p1-4 p2-3 p2-4 p3-4Passive 
smoker  
(n=52)

Active and 
passive 
smoker 
(n=61)

Non-smoker 
(n=128)

Need for MV
Yes 60 (75) 33 (63.5) 29 (47.5) 70 (54.7)

0.004* 0.156 0.001* 0.003* 0.090 0.281 0.358
No 20 (25) 19 (36.5) 32 (52.5) 58 (45.3)

Outcome 

Taburcu 26 (32.5) 22 (42.3) 35 (57.4) 65 (50.8)

0.015* 0.252 0.003* 0.010* 0.110 0.302 0.396Ex 54 (67.5) 30 (57.7) 26 (42.6) 63 (49.2)

Yok 80 (100) 0 (0) 0 (0) 128 (100)

Severity of the 
disease

Mild 10 (12.5) 6 (11.5) 11 (18) 28 (21.9)

0.013* 0.179 0.002* 0.018* 0.233 0.274 0.229Severe 10 (12.5) 13 (25) 21 (34.4) 29 (22.7)

Critically 
severe

60 (75) 33 (63.5) 29 (47.5) 71 (55.5)

Length of ICU stay 
(day)

 19.09±20.29 14.31±10.68 16.54±11.44 14.99±11.6 0.458 0.304 0.750 0.363 0.200 0.742 0.208

Length of ward 
stay (day)

 6.63±7.73 6.55±4.8 8±7.94 7.23±5.91 0.616 0.679 0.219 0.230 0.596 0.762 0.648

Length of hospital 
stay (day)

 21.58±21.72 18.21±12.48 21.13±12.48 18.38±11.57 0.294 0.838 0.107 0.735 0.144 0.715 0.092

HFNO duratin (day)  7.62±6.97 5.4±3.8 7.5±6.26 6.23±5.38 0.413 0.196 0.939 0.306 0.170 0.682 0.280

Nasal/Mask O2 
duration (day)

 5.41±4.94 7.13±7.25 6.98±6.6 8.07±10.73 0.351 0.261 0.172 0.089 0.946 0.815 0.833

MV duration (day)  13.82±22.4 9.09±8.54 12.21±7.98 10.13±8.43 0.139 0.971 0.067 0.259 0.045* 0.288 0.123

*p<0.05;significant difference, p>0.05;no significant difference
COPD: Chronic Obstructive Pulmonary Disease; CAD: Coronary artery disease; DM: Diabetes mellitus; HT: Hypertension; HFNO: High-flow nasal 
oxygen; MV: Mechanical ventilation.

Table 3. Cont.
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OP-21

ABSTRACT

Objective: Varicose vein surgery (VVS) often uses general or spinal anesthesia. Peripheral and fascial plane blocks, such as the Erector Spina 
Plane (ESP) block, offer an effective, low-complication alternative for both intraoperative and postoperative analgesia. This study reports our 
experience with ESP blocks in 4 male patients undergoing VVS. Among fascial plane blocks, ESP has shown spread from lower thoracic levels 
to the thoracolumbar region (1-5).

Methods: After obtaining informed consent, patients were monitored according to ASA standards. The L3-S1 block level was identified using 
ultrasound, and an 80 mm 22G needle was used to inject 50 ml of 0.375% bupivacaine and 1% lidocaine. Dermatomal coverage was assessed 
using the pin-prick test, and motor block was evaluated using the Bromage scale. 

Results: Demographic data are shown in Table1. ESP blocks provided effective analgesia during surgery. There were no significant hemodynamic 
changes except for one patient, experienced bradycardia with a 40% decrease in heart rate, which remained stable without intervention. Pain 
levels were monitored using the Numerical Rating Scale (NRS) during the surgery and postoperative period. The NRS, dermatomal levels, 
and additional analgesic requirements are shown in Table2. Two patients had sensory block in the L2 dermatome but still experienced pain 
and required additional analgesics during surgery. All patients received 500 mg IV ibuprofen after surgery. No motor block was observed 
postoperatively, and no additional analgesics were needed in the first hours. Two patients required paracetamol and ibuprofen at hours 5 and 
6, while the other two had no additional analgesics until hours 16 and 20. All patients were mobilized within 2 hours. No nausea or vomiting 
was observed, and patient satisfaction was high.

Conclusion: ESP block results vary across clinical, cadaveric, radiological studies. Some studies show inconsistent spread of local anesthetics in 
lumbosacral ESP blocks (6-8). Clinical evidence suggests ESP blocks are effective for lower extremity and hip surgeries(9-12). Our experience 
shows that ESP blocks are successful for VVS. ESP blocks are a safe and effective alternative to spinal anesthesia, especially for patients with 
comorbidities at VVS. 

Table I. Demographic Characteristics

Descriptive Patient Number 1 2 3 4

Age/Gender 60 / M 62 / M 47 / M 52 / M

Height (cm) / Weight (kg) 158 / 70 172 / 75 178 / 70 179 / 78

ASA score 2 2 2 2

Length of surgery (min ) 45 55 60 55

Table II. The NRS, Dermotome Levels, And Need For Additional Analgesics

Block Application

Patient Number, 
Application Volüme

L3 (mL-content)

S1 (ml-content)

 1            

20mL %0.375 
bupivacaine + 5mL %1 

lidocaine
 20mL %0.375 

bupivacaine + 5mL %1 
lidocaine

2

20mL %0.375 
bupivacaine + 5mL %1 

lidocaine
20mL %0.375 

bupivacaine + 5mL %1 
lidocaine

3

20mL %0.375 
bupivacaine + 5mL %1 

lidocaine
20mL %0.375 

bupivacaine + 5mL %1 
lidocaine

4

20mL %0.375 
bupivacaine + 5mL %1 

lidocaine
20mL %0.375 

bupivacaine + 5mL %1 
lidocaine

Motor Evaluation Bromage Scale 4 4 4 4

Anesthetic and Analgesic Effıcacy of Erector Spina Plane  Block in                      
Varicose Vein Surgery

Munevver Kayhan1, Esra Kahya Tepe2,4, Havva Suheyla Akin Uzan3, Oznur Sen2

1İstanbul University, Cerrahpasa Faculty of Medicine, İstanbul, Türkiye
2İstanbul Haseki Training and Research Hospital, İstanbul, Türkiye
3Edirne Sultan Murat 1. State Hospital, Edirne, Türkiye
4Precenter. Research Assistant Doctor, İstanbul Haseki Training and Research Hospital, Department of Anesthesiology and Reanimation, İstanbul, 
Türkiye 
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Descriptive Patient Number 1 2 3 4

Sensorial Evaluation
Paraspinal area

Posterior lumber area
Sacral area 

+
+
+

+
+
+

+
+
+

+
+
+

Anteromedial upper leg
Anterolateral upper leg

+
+

+
+

+
+

+
+

Posteromedial upper leg
Posterolateral upper leg

+
+

+
+

+
+

+
+

Anteromedial lower leg
Anterolateral lower leg

+
+

+
+

+
+

+
+

Posteromedial lower leg
Posterolateral lower leg

+
+

+
+

+
+

+
+

Dermotomal 
Coverage

L1-S2 L2-S1 L2-S2
L2-S2

Analgesia – sedative 
requirement 

Intraoperatif additional 
drug/ opioid

50mg Fentanyl, 50 mg 
Propofol

None
100mg  Fentanyl, 
100mg propofol

None

Postoperative additional 
drug/ opioid and time

500mg ibuprofen + 
1000mg paracetamol + 

500mg ibuprofen
500mg ibuprofen

500mg ibuprofen + 
1000mg paracetamol + 

500mg ibuprofen
500mg ibuprofen

NRS 
Postoperative first NRS

Postop max NRS and time
MobiNRS and time

<2/10
4/10 - 5.hours

3/10 and 
postoperative 2. hours

<2/10
4/10 - 20.hours

3/10  and 
postoperative 2. hours

<3/10
5/10 - 6.hours

4/10 and 
postoperative 2. hours

<3/10
4/10 - 16.hours

5/10 and 
postoperative 2. hours
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OP-22

ABSTRACT

Objective: Colistin neurotoxicity may manifest as dizziness, loss of balance, partial hearing loss, anesthesia, confusion, visual hallucinations, 
seizure, neuromuscular blockade or ataxia. In this case report, we will discuss colistin neurotoxicity with altered consciousness and seizure in 
a patient receiving 3.65 mg kg-1 day-1 Colistin.

Case Presentation: A 59-year-old male patient was lost to follow-up after 6 cycles of ABVD protocol for stage 3 Hodgkin’s Lymphoma in 2014. 
In October 2024, he presented with B symptoms and was diagnosed with relapse of Classical Hodgkin’s Lymphoma in supraclavicular excisional 
lymph node biopsy. Four more courses of chemotherapy were planned.

In January 2025, the patient was consulted to the intensive care unit due to sepsis, hypotension, and fever and was admitted with a preliminary 
diagnosis of septic shock.

On the 10th day of colistin treatment, the patient was consulted to neurology with seizure-like activity followed by sudden confusion. Magnetic 
Rezonance Imaging (MRI) was ordered by neurology, and the patient underwent brain MRI in early February. Neurology recommended 
enoxaparin 2 x 0.4 IU, and radiology reported the absence of acute infarction in the brain MRI.

In February, the patient was electively intubated, and invasive mechanical ventilator treatment was initiated due to increased seizure frequency, 
hypoxemia, and decreased GCS values. Colistin treatment was discontinued on the same day.

Within 1 week, the patient was extubated after sedation was gradually reduced, and consciousness gradually recovered.

Afterwards, the patient remained seizure-free and conscious and was discharged 1 week after extubation without neurologic sequelae.

Conclusion: Although colistin neurotoxicity is a known but rare complication, it remains under-recognized, especially in critically ill patients 
with complex clinical pictures. In our case, neurotoxic symptoms developed despite standard dosing, highlighting that even recommended 
regimens may pose significant neurologic risks. The reversibility of symptoms after drug discontinuation emphasizes the importance of prompt 
recognition. This case contributes to the limited clinical literature by reinforcing the need for neurological monitoring during colistin therapy, 
even in the absence of overdose or renal impairment.

It is vital for clinicians to be alert to neurologic symptoms in patients started on Colistin, as discontinuation of the drug leads to dramatic 
improvement.

A Risk that Should not be Forgotten in Intensive Care: Acute Neurotoxicity During 
Colistin Treatment

Sencer Ucar, Arif Timuroglu, Tugba Askin, Selda Muslu, Suheyla Unver
Ankara Dr. Abdurrahman Yurtaslan Oncology Training and Research Hospital, Ankara, Türkiye
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OP-23

ABSTRACT

Objective: Although corticosteroids are widely used in clinical practice, they may rarely lead to systemic allergic reactions. These reactions, 
particularly in adults, can have a sudden onset and may be life-threatening. In this case, we aimed to present a patient who developed 
recurrent anaphylactic reactions following methylprednisolone administration.

Case Presentation: A 34-year-old male presented to the emergency department with complaints of generalized pruritus and rash that began 
around noon. His medical history revealed that he was a railway worker and a known hepatitis B carrier, with no known drug/food allergies. His 
lunch included foods he had previously consumed without issues. In the emergency department, intravenous pheniramine hydrogen maleate, 
dexamethasone, and 80 mg methylprednisolone were administered. Shortly after treatment, the patient developed dyspnea and hypotension. 
Anaphylactic shock was diagnosed, and 1 mg intramuscular adrenaline along with 1000 cc isotonic fluid was initiated.

During follow-up, the patient experienced three episodes of recurrent rash at one-hour intervals, each treated with 80 mg methylprednisolone. 
After each administration, the patient developed worsening anaphylactic symptoms including dyspnea, hypotension, and increased rash, 
requiring repeated doses of 1 mg adrenaline. Due to persistent symptoms and incomplete resolution of the lesions, he was admitted to the 
intensive care unit.

On admission, vital signs were: temperature 36.9°C, respiratory rate 28/min, heart rate 118/min, SpO₂ 88%, and blood pressure 84/56 mmHg. 
On examination, uvular edema was noted along with a diffuse maculopapular eruption involving the trunk and extremities. Oxygen therapy at 
6 L/min via mask improved SpO₂ above 95%. Fluid therapy continued with 1000 cc bolus followed by maintenance infusion of isotonic sodium 
chloride at 150 cc/hour. Dermatology consultation diagnosed methylprednisolone-induced anaphylaxis and recommended pheniramine 
hydrogen maleate 4 times daily. Laboratory findings showed only mild leukocytosis.

Conclusion: In patients whose systemic symptoms do not improve or whose clinical condition worsens despite corticosteroid treatment for 
allergic purposes, it is crucial to consider that corticosteroids themselves may cause allergic reactions. This case emphasizes the importance of 
recognizing the rare but potentially severe allergic effects of corticosteroids.

Recurrent Episodes of Anaphylactic Shock Following Glucocorticoid 
Administration: A Case Report

Akif Demıṙel1, Cevdet Yardimci1, Yesim Andiran Senayli2, Mustafa Furkan Karatekıṅ1, Meral Kanbak1

1Yozgat Bozok University School of Medicine, Department of Anesthesiology and Reanimation, Yozgat, Türkiye
2Kırklareli University School of Medicine, Department of Anesthesiology and Reanimation, Kırklareli, Türkiye
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OP-24

ABSTRACT

Objective: Chronic obstructive pulmonary disease (COPD) is a preventable and treatable respiratory disease and is the third leading cause of 
death worldwide. In this case, we present the intensive care unit (ICU) management of a COPD patient with a single lung requiring mechanical 
ventilation. 

Case Presentation: A 52-year-old male (68 kg) was admitted to the ICU due to dyspnea, decreased consciousness, and pCO₂ of 120 mmHg, 
during pneumonia treatment on the Chest Diseases Service. He had a history of COPD, hypertension, and 20 pack-years of smoking. He had 
undergone left pneumonectomy 19 years ago due to tuberculosis and had been using home oxygen therapy. His home SpO₂ levels ranged 
between 82–88%.

At ICU admission: SpO₂: 86% (FiO₂: 100%), ABP: 98/55 mmHg, WBC: 30,000/mm³, CRP: 148 mg/L. Chest X-ray showed right lung infiltration 
and post-pneumonectomy findings on the left (Figure 1). Antibiotics were initiated per infectious disease recommendation. Mechanical 
ventilation settings: tidal volume 5 mL/kg, PEEP 7 cmH₂O, and peak pressure 25 cmH₂O. On day 5, the patient was extubated due to stable 
vitals and improved blood gases. The next day, he was reintubated due to pH: 7.09, pCO₂: 129.6 mmHg, pO₂: 31.8 mmHg, and SO₂: 40%. On 
day 16, arterial blood gas improved (pH: 7.37, pCO₂: 58.7 mmHg, SO₂: 97.8%), and the patient was extubated again.  

Figure 1. Chest X-ray at ICU admission.  

Conclusion: In patients with lung resection, air trapping and ventilation dysfunction may complicate extubation. Individualized ventilation 
strategies and infection control are critical in pneumonectomy cases. This case highlights the importance of multidisciplinary ICU care in 
patients with a single lung and comorbidities.

Intensive Care Follow-up in a COPD Patient with Pneumonectomy: A Case Report

Akif Demıṙel1, Cevdet Yardimci1, Yesim Andiran Senayli2, Ayse Betul Kilic1, Meral Kanbak1

1Yozgat Bozok University School of Medicine, Department of Anesthesiology and Reanimation, Yozgat, Türkiye 
2Kırklareli University School of Medicine, Department of Anesthesiology and Reanimation, Kırklareli, Türkiye
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ABSTRACT

Objective: Management of the airway in patients with large facial hemangiomas presents unique challenges, particularly due to the difficulty 
in mask ventilation, endotracheal intubation, and the risk of severe bleeding. Vascular malformations can cause significant blood loss during 
excision or resection, and achieving hemostasis may prove difficult. This case report presents a challenging clinical scenario involving both a 
difficult airway and massive hemorrhage.

Case Presentation: A 28-year-old female without significant comorbidities was scheduled for surgery to remove a large facial hemangioma. 
Preoperative evaluation, including endoscopic assessment of the airway, suggested potential difficulty in intubation. Due to the high risk of 
major bleeding, preparations for blood products were made. After preoxygenation, the patient was sedated, and a surgical tracheostomy 
was performed under local anesthesia to facilitate general anesthesia. A partial excision and reduction of the hemangioma were planned. 
A prophylactic dose of tranexamic acid (1g) was administered intravenously prior to surgery. During the procedure, significant hemorrhage 
occurred, and it was discovered that the patient had previously undergone embolization with a sclerosing agent, a detail not included in the 
preoperative history. This complicating factor resulted in the need for aggressive blood product support, including 20 units of red blood cell 
suspension, 4 units of whole blood, 12 units of fresh frozen plasma, and 2 units of platelet suspension. The eight-hour surgery was completed 
using packing techniques for bleeding control. The patient was mechanically ventilated with sedation for 48 hours following surgery and was 
successfully extubated and transferred to the surgical ward after 4 days. She was discharged home on the 7th postoperative day.

Conclusion: Anesthetic management of such cases requires careful planning for difficult airway scenarios, particularly considering the 
location of lesions affecting ventilation and laryngoscopy. Additionally, managing blood loss during surgical interventions is critical. The use 
of vasodilatory anesthetic agents and positioning during surgery may exacerbate these challenges, potentially altering the size of lesions and 
increasing bleeding risk. Close monitoring, adequate preparation, and a multidisciplinary approach are essential in managing these high-risk 
procedures.
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ABSTRACT

Objective: Tonsillectomy remains one of the most commonly performed surgical procedures. In recent years, the use of lasers has become 
increasingly popular due to their ability to reduce both operative time and postoperative bleeding. In this case report, we present a rare 
instance of delayed pharyngeal synechia and stenosis following a laser-assisted lingual tonsillectomy (1).

Case Presentation: A 32-year-old female patient presented to the Otorhinolaryngology clinic with complaints of dysphagia, dyspnea, and 
difficulty swallowing, two years after undergoing a laser-assisted lingual tonsillectomy at an external center. Endoscopic examination revealed 
pharyngeal stenosis and synechia. Surgical intervention was planned accordingly.

Considering the anticipated difficult intubation, a difficult airway cart was prepared in advance. Under sedation, a successful endotracheal 
intubation was achieved using fiberoptic nasal intubation. Following pharyngeal reconstruction surgery, the patient was successfully extubated 
and experienced an uneventful recovery, after which she was transferred to the hospital ward.

Conclusion: Previous studies have documented various complications associated with laser-assisted tonsillectomy. However, the complication 
described in this case appears to be exceedingly rare and has not been widely reported in the literature. Commonly used lasers in tonsillectomy 
include CO₂, KTP, and diode lasers, which serve both to dissect tissue and coagulate blood vessels. Techniques may involve full resection (laser 
tonsillectomy), volume reduction (laser-assisted serial tonsillectomy), or tissue vaporization (laser vaporization tonsillectomy).

Nasopharyngeal obstruction—defined as the fusion of the uvula and palatopharyngeal arch with the posterior pharyngeal wall—is a rare late 
complication of laser-assisted tonsillectomy. This condition likely results from inadvertent tissue injury and postoperative edema, often due to 
inadequate surgical technique or insufficient laser surgery training. Therefore, proper training is crucial before undertaking such procedures, 
as emphasized in prior studies and clinical guidelines (2). In our case, we also highlight an iatrogenic difficult airway scenario classified as 
Mallampati grade IV, underscoring the importance of anticipating airway management challenges in similar patients.
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A Rare Cause of Difficult Airway: Near-Complete Oropharyngeal Synechia 
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ABSTRACT

Objective: Frailty is a clinical syndrome marked by reduced physiological reserve and diminished resistance to stressors, often seen with 
advancing age (1). It has been increasingly recognized as a strong predictor of postoperative complications, frequently outperforming 
chronological age in risk assessment (2). However, its prognostic value in patients undergoing surgery for colorectal cancer has not been fully 
elucidated.

Methods: This prospective study included 89 patients undergoing elective colorectal cancer surgery. The Edmonton Frailty Risk Index was 
used preoperatively as it is a reliable and well-established tool for assessing frailty (3). Patients were categorized by frailty status and severity. 
Demographic, intraoperative, and postoperative data were collected and analyzed in relation to frailty levels.

Results: A total of 63 patients (70.8%) were identified as frail. A significant association was found between frailty and female sex (p=0.026), 
but no significant differences were observed in age, BMI, ASA score, surgical duration, or intraoperative blood loss between frail and non-
frail groups (Table 1). Frail patients had a longer hospital stay compared to non-frail patients (9.9±5.5 vs. 7±2.7 days, p=0.006). However, no 
significant difference was found in PACU stay duration (31.7±22.4 vs. 26.6±18 hours, p=0.326) (Table 2). Subgroup analysis based on frailty 
severity showed a strong positive correlation between increasing frailty and PACU stay (p<0.001) (Table 3). Total hospitalization time was also 
associated with frailty severity (p=0.013). Postoperative complications occurred in 21 patients (23.6%), with the highest rates in the severely 
frail group (Table 4). The most common complications were pulmonary events, sepsis, and bleeding, while myocardial infarction, ileus, and 
neurological issues were less frequent.

Conclusion: Our findings underscore the relevance of frailty as an independent predictor of adverse postoperative outcomes in 
colorectal cancer patients. The severity of frailty appears to be directly related to complication rates and resource utilization (3,4). 
Preoperative frailty assessment provides valuable insight into postoperative risk in colorectal cancer surgery. Incorporating frailty evaluation 
into routine surgical planning may help improve patient outcomes and optimize perioperative care.

Table 1. Demographic Data

No frailty (n=26) Frail (n=63) Total p

Gender, n (%)
0,026Man 21 (38) 35 (62) 56 (100)

Woman 5 (15) 28 (84) 33 (100)

Age 59±12 63±11 0.151

BMI 24.4±3.6 24.51±4.7 0.725

ASA

0.788
1 1

2 13 32

3 13 30

Surgical duration, min 231±116 206±70 0.447

Amount of bleeding, ml 311±305 327±434 0.937

Vasopressor use

0.941
None 20 (29) 49 (71) 69

Ephedrine 4 (30) 9 (70) 13

Noradrenaline 2 (29) 5 (71) 7

Can the Frailty Score Independently Predict Postoperative Morbidity in             
Patients with Colorectal Cancer?

Mustafa Kemal Sahin, Belkis Yilmaz
Dr. Abdurrahman Yurtaslan Oncology Training and Research Hospital, Clinic of Anesthesiology, Ankara, Türkiye
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Table 2. The Relationship Between Frailty and the Length of Stay in the Postoperative Care Unit and Hospital

No frailty (n=26) Frail (n=63) p

PACU (Post-Anesthesia Care Unit) 26.6±18 31.7±22.4 0.326

LOS (Length of Stay Hospital) 7±2.7 9.9±5.5 0.006
 

Table 3. Correlation Between Frailty Severity and Length of Stay in the Postoperative Care Unit and Hospital

No frailty
N=26

Sensitive
N=28

Mildly Frail
N=16

Moderate Frailty
N=7

Severe Frailty
n=12 p

PACU (Post-Anesthesia Care Unit) 26.6±18 22.4±7.5 37.6±24.4 34.8±29.8 43.3±30.9 0.000
LOS (Length of Stay Hospital) 7±2.6  7.39±2.5 9.8±3.4 14.4±7.7 13.3±8.2 0.013

Table 4. The Relationship Between Postoperative Complications and Frailty Severity

Postoperative Complications No frailty
N=26

Sensitive
N=28

Mildly Frail
N=16

Moderate 
Frailty

N=7

Severe Frailty
n=12 Total p

No 22 (32) 25 (37) 11 (16) 6 (9) 4 (6) 68 (100)
0.002

Yes 4 (19) 3 (14) 5 (24) 1 (5) 8 (38) 21 (100)
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ABSTRACT

Objective: The preparedness of healthcare professionals for disaster situations is one of the most critical elements of effective intervention 
(1). Our study was planned to evaluate the knowledge levels of healthcare professionals working in intensive care and operating rooms on 
disaster preparedness, volunteering and equipment use.

Methods: A cross-sectional survey was conducted from March 15–30, 2025, at Trabzon Kanuni Training and Research Hospital with ethics 
approval and informed consent. Healthcare professionals (physicians, nurses, auxiliary staff) in intensive care and operating rooms were 
included. Those declining or submitting incomplete responses were excluded. The “Enhanced Disaster Preparedness Survey” which was pre-
pared by compiling the demographic characteristics of healthcare workers and related studies was used to collect data. Data were collected 
by hand-distributing and filling out printed survey forms (35 questions). Disaster knowledge, preparedness, volunteering, and psychosocial 
awareness were compared between doctors and other healthcare workers (OHW). Descriptive stats (n, %) and chi-square tests (p<0.05) 
were used.

Results: The study was completed with 288 people. The majority of the participants were female (69%), aged between 18 and 39 (62%), 82% 
were OHW and 18% were physicians.

Demographics and disaster experiences are shown in Table 1. OHW showed better knowledge of roles (p=0.003) and equipment use 
(p=0.043) (Table 2). When the responses to questions about disaster volunteering and preparedness levels were compared, it was seen 
that the rate of knowing how to act in the event of a disaster was higher in the OHW (p<0.001), the professional responsibility of doctors 
(p=0.002) and the desire for humanitarian aid of OHW (p=0.032) were at the forefront (Table 3). Doctors more often knew disaster commu-
nication methods (p=0.030) and prioritized communication (p=0.044) (Table 4). 57% of all participants stated they would need psychological 
support post-disaster (Table 5).

Conclusion: OHW were more engaged in preparedness, volunteering and equipment use likely due to more frequent disaster training (2). 
Literature highlights that job role clarity influences volunteering (3). In our findings, doctors’ participation was often due to professional 
responsibility, possibly impacted by unclear roles.

There is an urgent need for continuous, practical and job-specific disaster training programs on disaster preparedness, awareness and equip-
ment use.

Keywords: Disaster preparedness, intensive care, operating room, volunteering, disaster management

Table 1. Demographic Information

Doctors n=51 (%) Other Health Personnel n=237 (%)

Gender
Female 17 (33.3) 181 (76.4)

Male 34 (66.7) 56 (23.6)

Age
18-39 years 20 (39.2) 160 (67.5)

40-59 years 30 (58.8) 76 (32.1)

60 years + 1 (2.0) 1 (0.4)

Work Area
Intensive Care 17 (33.3) 137 (57.8)

Operating Room 34 (66.7) 100 (42.2)

Professional Experience

0-5 years 4 (7.8) 58 (24.5)

6-10 years 6 (11.8) 57 (24.1)

11-15 years 11 (21.6) 54 (22.8)

16 years+ 30 (58.8) 68 (28.7)

Disaster Experience
Yes 17 (33.3) 61 (25.7)

No 34 (66.7) 176 (74.3)

Disaster Preparedness and Awareness Levels of Intensive Care and                
Operating Room Workers: A Survey Study

Esra Kongur, Gamze Kucukosman, Gulgun Elif Aksoy
Trabzon Kanuni Training and Research Hospital, Clinic of Anesthesiology and Reanimation, Trabzon, Türkiye
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Table 2. Disaster Education and Knowledge Level

Response Option Doctors n=51 
(%)

Other Health Personnel 
n=237 (%) p

What is the definition of a disaster?

Unexpected and sudden events 48 (94.1) 221 (93.2) 0.573

Only natural events 1 (2.0) 10 (4.2)

Only human-caused events 0 (0.0) 2 (0.8)

There is no definition of disaster 2 (3.9) 4 (1.7)

How do you learn the in-hospital task 
distribution during a disaster?

From the disaster plan 38 (74.5) 158 (66.7) 0.066

With instructions from senior management 6 (11.8) 63 (26.6)

I act on my own initiative 2 (3.9) 3 (1.3)

I don’t know 5 (9.8) 13 (5.5)

What is the primary duty of the unit 
during a disaster?

Ensuring the safety of existing patients 42 (82.4) 217 (91.6) 0.189

Prioritizing the treatment of new patients 5 (9.8) 10 (4.2)

Checking medical supply stocks 1 (2.0) 1 (0.4)

Waiting for the decisions of senior 
management

3 (5.9) 9 (3.8)

What should the patient evacuation 
process be like in a disaster?

Patients are prioritized according to their 
critical condition

37 (72.5) 125 (52.7) 0.226

Mobile patients are evacuated first 11 (21.6) 100 (42.2)

All patients are tried to be evacuated at the 
same time

0 (0.0) 1 (0.4)

I don’t know 3 (5.9) 11 (4.6)

Do you know that there is a written 
“Disaster Management Plan” in the 
hospital?

Yes, I know 31 (60.8) 171 (72.2) 0.209

No, I don’t know 8 (15.7) 32 (13.5)

I’m not sure 12 (23.5) 34 (14.3)

Your status of participation in disaster 
training programs

I participated, I found it useful 14 (27.5) 108 (45.6) 0.115

I participated, I did not find it useful 6 (11.8) 21 (8.9)

I have never participated 28 (54.9) 94 (39.7)

I plan to participate 3 (5.9) 14 (5.9)

Have you ever participated in a       
disaster drill?

Yes 12 (23.5) 68 (28.7) 0.131

No 37 (72.5) 141 (59.5)

I don’t remember 2 (3.9) 28 (11.8)

What topics were covered during the 
drill? (among those who participated in 
the drill before)

Patient evacuation processes 11 (91.7) 52 (75.4) 0.210

For doctor n=12/ for Other Health 
Personnel n=68

Equipment and material management 11 (91.7) 43 (62.3) 0.047

Communication and coordination 11 (91.7) 47 (68.1) 0.095

Employee safety 10 (83.3) 45 (65.2) 0.215

Do intensive care and operating 
room staff know their roles and 
responsibilities in a disaster?

Yes, I know 9 (17.6) 54 (22.8) 0.003
I know partially 16 (31.4) 119 (50.2)

No, I don’t know 36 (51) 64 (27)

Do you have the competence to use 
disaster response equipment?

Yes 8 (15.7) 38 (16) 0.043
No 13 (25.5) 50 (21.1)

Partially 11 (21.6) 96 (40.5)

I don’t know 19 (37.3) 53 (22.3)
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Table 3: Disaster Volunteerism and Preparedness Level

Response Option Doctors n=51 
(%)

Other Health Personnel 
n=237 (%) P

Do you know how to act in your unit 
during a disaster?

Yes, I know for sure 5 (9.8) 37 (15.6) <0.001
I know partially 25 (49) 162 (68.4)

No, I don’t know 21 (41.2) 38 (16)

How willing do you feel to take on a role 
in a disaster?

I am definitely unwilling 4 (7.8) 9 (3.8) 0.263

I am unwilling 8 (15.7) 23 (9.7)

I am undecided 9 (17.6) 70 (29.5)

I am willing 23 (45.1) 99 (41.8)

I am definitely willing 7 (13.7) 36 (15.2)

What is the most important reason for 
wanting to volunteer in disasters? Professional responsibility 29 (56.9) 81 (34.2) 0.002

(Multiple options could be selected)

The desire to help people 24 (47.1) 150 (63.3) 0.032
To improve my knowledge and skills 7 (13.7) 19 (8.0) 0.197

A sense of obligation 9 (17.6) 14 (5.9) 0.005
I do not want to volunteer 14 (27.5) 32 (13.5) 0.014

Which role would you prefer to take in a 
disaster? (multiple choice)

Medical intervention 38 (74.5) 136 (57.4) 0.023

Triage 6 (11.8) 32 (13.5) 0.739

Logistics (material, transportation, 
accommodation, safety)

1 (2.0) 37 (15.6) 0.009

Coordination and management 11 (21.6) 38 (16.0) 0.340

Communication 2 (3.9) 19 (8.0) 0.308

Providing psychosocial support 2 (3.9) 22 (9.3) 0.209

What is the basic purpose of triage in a 
disaster?

Prioritizing patients according to their life-
threatening conditio

45 (88.2) 216 (91.1) 0.731

Prioritizing the first patient 3 (5.9) 8 (3.4)

Evacuating only intensive care patients 0.0 2 (0.8)

Treating as many patients as possible at the 
same time

3 (5.9) 11 (4.6)

How competent do you feel in disaster 
response?

I don’t feel competent at all 7 (13.7) 19 (8.0) 0.351

I feel incompetent 11 (21.6) 62 (26.2)

I am undecided 21 (41.2) 86 (36.3)

I feel competent 11 (21.6) 69 (29.1)

I feel very competent 1 (2.0) 1 (0.4)

Have you considered joining disaster 
response teams (AFAD, UMKE, Red 
Crescent, etc.)?

Yes, I became a member 7 (13.7) 17 (7.2) 0.013

Yes, but I haven’t joined yet 10 (19.6) 96 (40.5)

No, I haven’t thought about it 34 (66.7) 124 (52.3)

Are you open to providing voluntary 
support in the post-disaster recovery 
process?

Yes 27 (52.9) 129 (54.4) 0.097

No 8 (15.7) 16 (6.8)

I am undecided 16 (31.4) 92 (38.8)

Do you know how to communicate with 
your relatives in a disaster?

Yes, I know alternative ways 15 (29.4) 93 (39.2) 0.188

No, I don’t know 36 (70.6) 144 (60.8)

Do you know the personal safety 
precautions to take during a disaster?

Yes 12 (23.5) 75 (31.6) 0.108

Partially 30 (58.8) 142 (59.9)

No 9 (17.6) 20 (8.4)

Table 4. Awareness
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Response Option Doctors n=51 
(%)

Other Health Personnel 
n=237 (%) p

In disaster situations, which step do you 
think is the priority? Communication and information sharing 26 (51.0) 85 (35.9) 0.044

(Multiple options could be selected)
Patient evacuation 13 (25.5) 75 (31.6) 0.387

Material and equipment management 0.0 1 (0.4) 0.011

Employee safety 28 (54.9) 115 (48.5) 0.652

Do you know the communication 
channels to be used in disaster s     
ituations within the hospital?

Yes 11 (21.6) 89 (37.6) 0.030

No 40 (78.4) 148 (62.4)

In which issues do you think you may 
experience difficulties in a disaster? Patient evacuation management 28 (54.9) 133 (56.1) 0.874

(Multiple options)

Inter-team coordination 28 (54.9) 133 (56.1)

Lack of equipment and materials 26 (51.0) 118 (49.8) 0.877

Insufficient knowledge or training 39 (76.5) 168 (70.9) 0.421

Other (specified) 0.0 11 (4.6) 0.117

Table 5. Psychological and Social Factors

Response Option Doctors n=51 
(%)

Other Health Personnel 
n=237 (%) P

What is your biggest concern about 
participating in disaster response? My own safety 16 (31.4) 59 (24.9) 0.339

(Multiple options could be selected)

My family’s safety 25 (49.0) 114 (48.1) 0.905

Lack of adequate medical support 19 (37.3) 70 (29.5) 0.279

Post-disaster psychological effects 9 (17.6) 68 (28.7) 0.106

Other (please specify) 3 (5.9) 4 (1.7) 0.078

Would you like to receive psychological 
support after a disaster?

Yes 29 (56.9) 135 (57) 0.574

No 9 (17.6) 30 (12.7)

I am undecided 13 (25.5) 72 (30.4)

What do you think is the biggest 
psychological burden during a disaster?

The stress experienced by patients and their 
relatives

14 (27.5) 64 (27.0) 0.948

(Multiple options)

Anxiety about not being able to provide 
adequate medical support

25 (49.0) 84 (35.4) 0.070

Worrying about my own safety 13 (25.5) 57 (24.1) 0.828

Burnout from working long hours 20 (39.2) 108 (45.6) 0.407

Who would be your biggest source of 
social support during a disaster? My colleagues 26 (51.0) 99 (41.8) 0.229

(Multiple options)
My family and close circle 28 (54.9) 164 (69.2) 0.049
Senior management and administrators 4 (7.8) 13 (5.5) 0.517

I don’t think I will receive any social support 6 (11.8) 16 (6.8) 0.221

What is the most significant impact of 
disasters on health services?

All (all specified effects) 44 (86.3) 205 (86.5) 0.931

Exceeding hospital capacity 3 (5.9) 10 (4.2)

Insufficiency of electricity, water, and medical 
supplies

1 (2.0) 4 (1.7)

Staff burnout 3 (5.9) 18 (7.6)

Table 3: Cont.
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ABSTRACT

Objective: It is not uncommon for patients with recent cocaine use to undergo procedures under anesthesia.While acute toxic effects are well 
known,chronic use may cause complex pathophysiological changes that lead to unexpected cardiovascular responses and interactions with 
anesthetic agents (1). This report presents a hypotension episode likely caused by catecholamine depletion in a chronic cocaine user.

Case Presentation: Informed consent was obtained from the patient for the presentation. A 41-year-old male with cocaine addiction was 
referred for emergency surgery due to acute perforated appendicitis. 10 days earlier he had been diagnosed with acute appendicitis and 
myocardial infarction at another center but was managed conservatively due to high anesthesia risk. The patient had a five-year history of 
dilated cardiomyopathy, congestive heart failure, and diabetes mellitus, along with chronic tobacco, alcohol and cocaine use.Physical exam 
and labs were unremarkable. Echocardiography showed an ejection fraction of 20%. He was classified ASA 4E and ICU follow-up was planned.
The patient was conscious, cooperative and oriented preoperatively with a blood pressure (BP) of 90/60 mmHg, heart rate (HR) of 88 bpm and 
SpO₂ of 95%. Routine anesthesia monitoring including invasive arterial pressure and BIS monitoring, was performed.Anesthesia was induced 
with ketamine, midazolam, propofol, fentanyl and rocuronium. Following intubation, BP dropped to 78/40 mmHg. Despite 500 mL IV saline 
and ephedrine boluses, hypotension persisted.No rash, edema or ventilation issues were noted.HR remained 60–70 bpm.Antibiotics were 
administered. Norepinephrine infusion was started and continued intraoperatively. Anesthesia was maintained with sevoflurane (50% O₂/air), 
keeping BIS 40–60. No complications occurred apart from hypotension.

Conclusion: Cocaine use may lead to complications such as MI, myocarditis, cardiomyopathy, resistant hypertension and endocarditis (1). The 
management of acute cocaine toxicity is well defined. The management of hypotension is less specifically defined and should be approached 
with a more general strategy (2). In our case, the intraoperative hypotension was managed with intravenous fluids, ephedrine and subsequently 
with direct-acting vasopressors such as norepinephrine.

With the increasing prevalence of cocaine use, anesthesiologists must be able not only to manage acute cocaine toxicity but also to anticipate 
and address the cardiovascular effects associated with chronic use.

Keywords: Chronic cocaine addiction, anesthesia, heart failure
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ABSTRACT

Objective: Primary carnitine deficiency (PCD) is a rare autosomal recessive metabolic disorder caused by mutations in the SLC22A5 gene, 
leading to impaired intracellular transport of carnitine. Its deficiency results in impaired fatty acid oxidation, which may cause non-ketotic 
hypoglycemia, cardiomyopathy, muscle weakness, hepatic encephalopathy, and sudden death (1). During anesthesia, patients with PCD may 
encounter problems such as metabolic stress, fasting, hypothermia, hypoglycemia, and increased sensitivity to neuromuscular blockers. In 
particular, propofol is not recommended due to its potential to suppress fatty acid metabolism (2).

This case report presents the safe anesthetic management under sedation of a 2-year-old child with a diagnosis of PCD undergoing 
hydrocelectomy, in light of the literature.

Case Presentation: A 2-year-old male patient weighing 15 kg, previously diagnosed with homozygous primary carnitine deficiency due to an 
SLC22A5 gene mutation, was scheduled for elective left-sided hydrocelectomy. The patient was under regular oral L-carnitine treatment (200 
mg/kg/day). The medical history revealed a penicillin allergy. Cardiac evaluation showed an ejection fraction (EF) of 78%. After premedication 
with midazolam(0.05mg/kg), sedation was achieved while maintaining spontaneous ventilation using intravenous ketamine (1mg/kg), fentanyl 
(1mcg/kg). Monitoring included ECG, SpO₂, non-invasive blood pressure, and capnography.

The procedure lasted 30 minutes and sedation was well tolerated. Additional doses of ketamine and fentanyl were administered when needed, 
and hemodynamic parameters remained stable throughout the operation. The intraoperative blood glucose level was 133 mg/dL. Spontaneous 
ventilation was maintained throughout the procedure. No hypoglycemia, desaturation, or muscle rigidity was observed. The procedure was 
completed without complications.

Conclusion: In patients with PCD, metabolic stability must be ensured before surgery, the fasting period should be minimized, carnitine 
supplementation should not be interrupted, and glucose-containing fluids should be used for metabolic support. In this case, sedation using a 
combination of ketamine, midazolam, and fentanyl was applied safely and without complications.

Consistent with the literature, propofol should be avoided, and inhalation agents or alternative sedatives should be preferred. Short surgical 
procedures under sedation can be safely performed in patients with metabolic disorders when appropriate perioperative preparation is made.
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ABSTRACT

Objective: Reducing postoperative pain in laparoscopic cholecystectomy operations is still an important issue. In this thesis study, it was aimed 
to compare the postoperative VAS scores, the duration of the first additional analgesic requirement, patient satisfaction, and the length of 
hospital stay of M-TAPA or ESP block types in laparoscopic cholecystectomy operations within the scope of multimodal analgesia.

Methods: Our study is a prospective clinical study and includes 40 patients aged between 18-70 years and with ASA scores between I-III 
who underwent elective laparoscopic cholecystectomy under general anesthesia at Afyonkarahisar Health Sciences University Hospital. The 
patients were divided into two groups according to the randomized sampling method as Group I (n=20) to which M-TAPA block was applied 
and Group II (n=20) to which ESP block was applied.  All patients were examined approximately 30 min after the end of the operation. First, 
1 mg/kg tramadol was administered intravenously for postoperative analgesia. Postoperative 24-hour dynamic and resting VAS scores, first 
additional analgesic hours, patient satisfaction, and hospital stay were evaluated.

Results: While the second hour dynamic VAS scores were similar (p=0.067), the resting VAS score was found to be significantly lower in the 
M-TAPA group (p=0.018). The fourth and eighth hour resting and dynamic VAS scores were found to be statistically significantly lower in the 
M-TAPA group (p=0.002, p=0.003, p=0.024, p=0.045, respectively). The resting and dynamic VAS scores at the 12th and 24th hours were found 
to be similar between the groups. The time required for the first additional analgesic requirement was found to be statistically significantly 
longer in the M-TAPA group (p=0.041).

Conclusion: It was observed that M-TAPA block reduced postoperative pain scores more than ESP block in laparoscopic cholecystectomy 
operations. In addition, since the first analgesia requirement is later in M-TAPA block, we believe that it is appropriate to prefer it for 
postoperative analgesia in cholecystectomy operations.

Comparison of the Effects of M-TAPA or ESP Block on Postoperative Analgesia in 
Laparoscopic Surgery

Ozge Ozturk Dinc1, Remziye Sivaci1, Bilal Bezen1, Merve Kaynak2

1Health Sciences University, School of Medicine, Department of Anesthesiology and Reanimation, Afyon, Türkiye
2Health Sciences University, School of Medicine, Department of Anesthesiology and Reanimation, Kütahya, Türkiye
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ABSTRACT

Objective: Cluster headache is characterized by unilateral orbital attacks lasting from one week to three months (1). The term "cluster" refers 
to the seasonal or monthly recurrence of attacks (2). It is the third most common primary headache after migraine and tension-type headache. 
First described by Hadden in 1940, the greater occipital nerve (GON) block targets trigeminal and upper cervical sensory fibers (3).

Case Presentation: We present a 45-year-old male physician with no comorbidities. One month post-septoplasty, he developed severe 
left periorbital pain (VAS 9–10) lasting 2–3 hours and disrupting sleep. He was initially diagnosed with frontal sinusitis and treated for two 
weeks with elevated head positioning advised during sleep. Despite paracetamol and tramadol, symptoms persisted, and temporary relief 
was achieved through sphenopalatine ganglion blockade during acute episodes. One month later, he presented to the pain clinic with new-
onset right-sided retroorbital throbbing pain, rhinorrhea, conjunctival injection, and lacrimation. He was diagnosed with cluster headache. An 
ultrasound-guided ipsilateral GON block was performed using 5 mg bupivacaine and 2 mg dexamethasone. When contralateral pain occurred 
the next day, a contralateral GON block was administered, leading to complete symptom resolution.

Conclusion: Cluster headache typically occurs at night, lasting 15 minutes to 3 hours. In this case, attacks began around 2 a.m. and lasted 
two hours. The condition is nine times more prevalent in men, with onset commonly between ages 35–50. Smoking and alcohol are known 
triggers. Our patient, a 45-year-old smoker, exhibited typical ipsilateral symptoms such as rhinorrhea, lacrimation, and conjunctival injection 
(4).

The GON, composed of C2 and C3 sensory fibers, was first used in cluster headache treatment by Anthony in 1984 (5). The addition of steroids 
enhances the efficacy of local anesthetics. Aspiration was performed before injection to avoid intravascular administration, a known risk.

Acute treatments include 100% oxygen, triptans, and octreotide; preventive options include calcium channel blockers, corticosteroids, GON 
and sphenopalatine nerve blocks (6).

Conclusion: GON blockade is a valuable option for patients unable to access oxygen therapy or use triptans due to cardiovascular 
contraindications.
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ABSTRACT

Objective: The aim of this study is to evaluate the effect of perioperative management of postoperative nausea and vomiting (PONV) on 
postoperative recovery and length of hospital stay in oncologic surgeries.

Methods: Following the acquisition of ethical approval and informed consent, a prospective observational study was undertaken involving 
patients undergoing oncologic surgery under general anesthesia. Data collected included demographics, ASA, surgery type, PONV risk factors, 
intraoperative prophylactic medication, postoperative antiemetic needs within 24 hours, incidence of PONV, and length of hospital stay. All 
statistical analyses were conducted using IBM SPSS Statistics 27.

Results: Analysis of 324 patients revealed that PONV occurred in 30.2% of cases (Table 1). No significant association was found between PONV 
development and gender, ASA score, opioid type, smoking status, or inhalation anesthesia (p> 0.05). A statistically significant relationship was 
observed between a history of motion sickness and elevated FiO2 levels with PONV development (p <0.05) (Table 2). A significant association 
was found between the type of medication used for prophylaxis and PONV development (p <0.001). A negative correlation (-0.346*) existed 
between PONV development and the use of dual prophylaxis (Table 3). The presence of PONV was associated with a significantly extended 
length of hospital stay compared to patients who did not experience PONV (p <0.05) (Table 4).

Discussion: Motion sickness and elevated FiO2 are confirmed as risk factors for PONV. Dual prophylactic medication use reduces both PONV 
incidence and hospital stay. Our PONV incidence was 30.2%. Motion sickness is a known PONV risk factor (1), and high intraoperative FiO2 
is associated with increased PONV (2). Combined PONV prophylaxis is more effective (3). Single-drug prophylaxis in our study resulted in a 
fourfold increase in PONV compared to dual prophylaxis. While opioids are generally considered a weak risk factor for PONV with no difference 
between types, Tramadol was associated with a higher PONV rate. Effective PONV prophylaxis reduces hospital stay and readmissions (4, 5); 
our study showed a 3-day reduction in hospital stay for patients without PONV.

Conclusion: Effective management of postoperative nausea and vomiting facilitates early oral nutrition and reduces hospital stay. Standardized 
protocols for managing nausea and vomiting in oncological surgeries are recommended.

Impact of Nausea and Vomiting Management on Postoperative Recovery in 
Oncologic Surgeries

Belkis Yilmaz, Ayse Menekse Cakir, Mensure Kaya
Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Ankara, Türkiye
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Table 1. Demographic and Clinical Characteristics

Variable (n=324) n %

ASA Score
1
2
3
4

3
193
126

2

0.9
59,5
38,8

0.6

Gender
Female
Male

244
80

75,3
224,6

Surgery Type 
Oncological Surgery
General Surgery
Gynecologic Oncology

156
37

131

52.9
10.3
36.3

Disease Diagnosis
Breast Carcinoma
Colon Carcinoma
Ovarian Carcinoma
Endometrial Carcinoma
Other

67
90
68
46
50

67.7
24.8
18.9
12.8
15.4

History of Motion Sickness
No
Yes

191
131

59.6
40.4

Smoking Status
No
Yes

206
118

63.6
36.4

Opioid Type Used
Tramadol HCl
Morphine HCl
Other

32
290

2

8.9
80.8

0.6

Prophylaxis Nausea-Vomiting 
Dexamethasone
Metoclopramide
Ondansetron
Ondansetron + Dexamethasone
None

2
4

178
137

2

0.6
1.1

49.5
38.5

0.6

Post-operative Nausea-Vomiting 
Status

No
Yes

226
98

69,8
30,2

*Data are presented as number of patients n (percentage)
*ASA: American Society of Anesthesiologists

Table 2. Demographic and Clinical Characteristics - Patients with 
and without PONV (n=324)”

Variable (N=324) PONV No 
(n=226)

PONV Yes 
(n=98) p-value

ASA Score 0.443

1 2 (66.7%) 1 (33.3%)

2 141 (73.1%) 52 (26.9%)

3 82 (65.1%) 44 (34.9%)

4 1 (50.0%) 1 (50.0%)

Gender 0.956

Female 171 (70.1%) 73 (29.9%)

Male 55 (68.8%) 25 (31.2%)

Disease Diagnosis 0.324

Breast Carcinoma 49 (73.1%) 18 (26.9%)

Colon Carcinoma 61 (68.5%) 28 (31.5%)

Ovarian Carcinoma 52 (76.5%) 16 (23.5%)

Endometrial 
Carcinoma

24 (52.2%) 22 (47.8%)

Other 40 (74.1%) 14 (25.9%)

History of Motion 
Sickness

0.000*

No 152 (78.8%) 41 (21.2%)

Yes 74 (56.5%) 57 (43.5%)

Smoking Status 0.562

No 146 (70.9%) 60 (29.1%)

Yes 80 (67.8%) 38 (32.2%)

Opioid Type Used 0.108

Morfin HCl 207 (71.1%) 84 (28.9%)

Tramadol HCl 19 (57.6%) 14 (42.4%)

High FiO2 0.005*
No 216 (71.3%) 87 (28.7%)

Yes 5 (35.7%) 9 (64.3%)

*p ≤ 0.05, data are presented as number of patients n (percentage).
*ASA: American Society of Anesthesiologists
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Table 3. Relationship Between Types of Prophylaxis and PONV (n=324)

Prophylaxis Type PONV No (n=226) PONV Yes (n=98) p-value

Prophylaxis Type 0.000*
None 2 (100.0%) 0 (0.0%)

Ondansetron 103 (57.9%) 75 (42.1%)

Dexamethasone 0 (0.0%) 2 (100.0%)

Ondansetron + Dexamethasone 120 (87.0%) 18 (13.0%)

Metoclopramide HCl 1 (25.0%) 3 (75.0%)

Number of Prophylaxis Agents 0.000*
Single Drug 104 (56.5%) 80 (43.5%)

Two Drugs 120 (87.0%) 18 (13.0%)

None 2 (100.0%) 0 (0.0%)

* p ≤ 0.05, data are presented as number of patients n (percentage)

Table 4: Comparison of Age, BMI, and Length of Hospital Stay by Postoperative Nausea and Vomiting Status (n=324)

Variable PONV No(n=226) PONV Yes (n=98) p-value

Age (years) 56.75 ± 12.77 58.42 ± 11.01 0.262

BMI (Body Mass Index) 27.37 ± 6.71 27.24 ± 6.07 0.869

Length of Hospital Stay (days) 4.38 ± 2.54 7.55 ± 5.32 0.000*

BMI: Body Mass Index, *p ≤ 0.05, Data are presented as Mean ± Standard Deviation.
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ABSTRACT

Objective: Effective postoperative analgesia is crucial for enhancing recovery and reducing complications after major surgeries (1). This study 
evaluates the efficacy of combining ultrasound-guided fascial plane blocks—specifically, rectus sheath block (RSB) or quadratus lumborum 
block (QLB) with transversus abdominis plane (TAP) block—compared to TAP block alone in managing postoperative pain in gynecologic 
oncology surgeries.

Methods: Following ethical approval, 94 patients (ASA I–IV) undergoing elective gynecologic cancer surgery were enrolled. Participants received 
one of three analgesic protocols postoperatively: TAP block (n=27), TAP + QLB (n=34), or TAP + RSB (n=33). Pain intensity was assessed using 
the Visual Analog Scale (VAS) at multiple intervals within 24 hours. Morphine consumption, need for additional analgesics, gastrointestinal 
recovery, mobilization time, sedation levels, and other postoperative recovery parameters were recorded and compared.

Results: Baseline ASA status and cancer types were similar across groups (p>0.05). TAP block alone resulted in significantly higher morphine 
consumption (3.44 ± 1.42 mg) compared to TAP+QLB (1.29 ± 1.55 mg) and TAP+RSB (1.27 ± 1.1 mg) groups (p<0.05). VAS scores were also 
significantly higher in the TAP-only group. Recovery milestones, including time to first oral intake, gas passage, and mobilization, were 
significantly delayed in the TAP group. Incidence of nausea/vomiting and NSAID requirement were notably higher in the TAP-only group.

Conclusion: The combination of QLB+TAP and RKB+TAP blocks may provide advantages in postoperative pain management, mobilization, the 
normalization of bowel function, and reduction in opioid consumption in gynecologic cancer surgery. In the group receiving TAP block, higher 
morphine consumption, delayed mobilization, and longer hospital stay were notably observed. These findings support the integration of 
multimodal regional anesthesia techniques for enhanced postoperative outcomes (3).

Effectiveness of Combined Fascial Plane Blocks for Postoperative Pain in 
Gynecologic Cancer Surgery

Ayse Menekse Cakir, Mensure Kaya
Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Ankara, Türkiye

Figure 1. Total morphine consumption according to postoperative analgesia method.
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Table 1. Comparison of Postoperative VAS Scores Among Different Analgesic Techniques

VAS Time Points QLB + TAP 
a (n=34)

RSB + TAP 
b (n=34)

TAP 
c (n=27) p-value Difference (Post-hoc)

0 min 1.76 ± 0.82 1.21 ± 0.42 2.19 ± 0.88 0.000** b < a < c

15 min 2.82 ± 1.71 1.94 ± 1.22 5.19 ± 2.18 0.000** b < a < c

2 hours 3.38 ± 1.92 2.61 ± 1.73 4.00 ± 1.80 0.015* b < a < c

6 hours 3.26 ± 1.78 3.61 ± 1.85 4.70 ± 1.59 0.006** a, b < c

12 hours 4.38 ± 1.54 4.06 ± 1.73 5.22 ± 1.48 0.019* a, b < c

24 hours 3.71 ± 1.62 3.64 ± 1.64 4.96 ± 1.19 0.002** a, b < c

Intragroup p-value 0.000** 0.000** 0.000**

Intragroup Trend T0 < T1, T2, T3, T5 < T4
T0 < T1 < T2 < T3, T5 

< T4
T0 < T1, T2, T3, T4, T5

*p<0.05, **p<0.01.

Table 2. Comparison of Postoperative Parameters According to Fascial Plane Block Types

Postoperative Parameters QLB + TAP (n=34) RSB + TAP (n=34) TAP (n=27) p-value

NSAID Requirement 0.043*

None 29 (85.3%) a 30 (90.9%) a 18 (66.7%) b

Present 5 (14.7%) a 3 (9.1%) a 9 (33.3%) b

Nausea/Vomiting 0.000**

None 26 (76.5%) a 27 (81.8%) a 8 (29.6%) b

Present 8 (23.5%) a 6 (18.2%) a 19 (70.4%) b

Total Morphine Dose (mg)
1.29 ± 1.55 

(0–4) a
1.27 ± 1.1 

(0–4) a
3.44 ± 1.42 

(2–7) b
0.000**

Time to First Gas/Stool (hr)
20.53 ± 7.66 

(6–41) a
19.39 ± 6.08 

(8–30) a
30.96 ± 6.3 
(22–48) b

0.000**

Time to Mobilization (hr)
15.26 ± 4.08 

(8–23) a
15.00 ± 4.2 

(8–22) a
18.96 ± 4.55 

(11–32) b
0.001**

Time to Oral Intake (hr) 13.85 ± 4.56 (8–25) a 12.79 ± 3.86 (7–20) a
16.78 ± 4.38 

(8–29) b
0.002**

ICU Stay (days)
0.68 ± 0.47 

(0–1) a
0.67 ± 0.48 

(0–1) a
0.85 ± 0.53 

(0–2) a
0.282

Hospital Stay (days)
3.71 ± 0.87 

(3–6) a
3.82 ± 0.92 

(3–6) a
4.59 ± 1.08 

(3–7) b
0.001**

*p<0.05, **p<0.01, χ²: Chi-square test (Categorical data), F: One Way ANOVA. 
Lettering: Indicates the difference between groups.
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ABSTRACT

Objective: Cardiovascular surgery may lead to early and late pulmonary complications. Pulmonary edema is rarely seen intraoperatively; 
when it occurs, it rapidly progresses and can become a fatal condition. This case presents a sudden onset of massive pulmonary edema 
characterized by profuse foamy fluid from the endotracheal tube during weaning from cardiopulmonary bypass. The possible contribution of 
graft dysfunction and the management of the case are also discussed.

Case Presentation: A 79-year-old male patient presented to the emergency department with chest pain. Echocardiography was normal. 
Coronary angiography showed 99% stenosis in the LAD, 70% in the CX, 50% in the RCA. CABGx4 was planned. Preoperative PA-CXR and 
pulmonary function tests were normal. CABG surgery was initiated with regional cerebral oxygen saturation monitoring. No complications were 
observed during bypass. After removal of the aortic cross-clamp, under ventilation SpO2 was 70–80%, PaO2 was 163 mmHg, and MAP was 
50–60 mmHg with vazopressors. Regional cerebral oxygen saturation dropped bilaterally to 40%. Profuse, foamy fluid emerged spontaneously 
from the endotracheal tube, and 3000 mL was aspirated (Figure 1).   

Fiberoptic bronchoscopy revealed large amounts of pink, foamy fluid in the main and segmental bronchi, along with edema and hyperemia 
of the bronchial mucosa. It was diagnosed as pulmonary edema (Figure 2). Furosemide (100 mg, infusion), methylprednisolone (250 mg, 
infusion) was administered. As rhythm and circulation could not be restored, the patient was returned to bypass. The RCA graft was found 
to be occluded and was revised. Due to inadequate cardiac output, and inability to wean from bypass, a temporary pacemaker, intra-aortic 
balloon pump, and VA-ECMO were applied. Total bypass time was 285 minutes; total surgical time was 450 minutes.The patient was taken 
to the ICU while intubated. Despite mechanical ventilation and hemodynamic/mechanical support treatments, the pulmonary edema and 
refractory shock didn’t improve (Figure 3). The patient died on postoperative day 6.

Conclusion: Pulmonary edema in cardiac surgery can lead to acute respiratory failure and is associated with poor prognosis (1,2).  It is 
associated with cardiogenic factors that increase pulmonary microvascular pressure, and non-cardiogenic factors that increase pulmonary 
capillary permeability such as protamine allergy, re-expansion, transfusion, inflammatory mediators (3,4). Although multifactorial mechanisms 
like hemodynamic changes due to cardiopulmonary bypass, graft dysfunction, volume overload, and immune responses are involved, 
intraoperative pulmonary edema is usually due to left ventricular dysfunction/failure (5,6). Edema and cardiogenic shock occurring immediately 
after weaning from bypass require urgent treatment, including ECMO (6). In this case, both massive edema and cardiogenic shock developed. 
When returning to bypass, the RCA graft was found to be occluded. If RCA branches supplying the sinus and AV nodes are affected, severe 
conduction disorders and low cardiac output (hypotension unresponsive to inotropes/vasopressors) may develop (7). The hemodynamic 
collapse in the patient suggested that RCA graft occlusion contributed to left heart failure. Bronchoscopy findings confirmed increased capillary 
permeability. Although ECMO can be lifesaving in massive edema and refractory shock, poor prognosis may occur in elderly patients with 
diffuse coronary artery disease and failed RCA grafts, as in this case. In critical LMCA/RCA stenoses, the blood supply to the sinus nodes may 
be affected, it is important not to ignore this in the preoperative evaluation and to verify the graft functions intraoperatively. Intraoperative 
use of transesophageal echocardiography, bronchoscopy and ultrasonography is useful for early detection and treatment of cardiac surgery 
complications. The fact that the case resulted in mortality despite intensive hemodynamic/mechanical support has once again demonstrated 
the high risk of complications in cardiac surgery and the necessity of a multidisciplinary approach.

Keywords: CABG, Pulmonary edema, Graft occlusion, IABP, ECMO

Pulmonary Edema and Refractory Shock Developing During Coronary Bypass: 
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Figure 1. Stages of aspiration of frothy fluid from the lungs.

Figure 2. Fiberoptic bronchoscopy views.

Figure 3. Patient's Lung Radiographs (a: Preoperative; b: Postoperative 1st day; c: Postoperative 3rd day; d: Postoperative 5th day).
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ABSTRACT

Objective: Arterial catheters are routinely used in intensive care units and for hemodynamic monitoring in critical patients in the operating 
room. Arterial cannulation, allowing repeated blood sampling and blood gas analysis. Generally safe procedures, with serious complications 
being rare (1). In this case, we report a critically ill patient from whom a broken piece of the femoral catheter was interventionally removed 
from the distal femoral artery.

Case Presentation: A 64 year old female patient with a history of DM, HT, CAD, previous stroke was intubated and connected to mechanical 
ventilation on the first day of admission due to bronchopneumonia and respiratory failure. As the radial artery catheter inserted on the first 
day became dysfunctional, a catheter was inserted into the left femoral artery using the Seldinger technique (Arterial Leadercath PE, Vygon) 
on day 10 of hospitalization. No catheter-related complications were observed during follow-up. Due to loss of hemodynamic monitoring 
and absence of blood return from the catheter it was removed from the femoral artery on day 20. Approximately 6 cm of the catheter tip 
was missing. The broken piece couldn’t be detected via X-ray or ultrasound imaging. In the angiography unit antegrade access through the 
ipsilateral femoral artery revealed migration of the cannula fragment to the distal femoral artery. It was removed from the superficial femoral 
artery using percutaneous snare technique. Angiographic images are presented in Figure1 and the removed cannula piece is shown in Figure2.

Conclusion: The use of peripheral arterial catheters for hemodynamic monitoring is common. The radial artery is most often used due 
to its low complication rates and ease of access, followed by the femoral artery. The femoral artery is preferred for catheterization due 
to its large caliber, which allows for more accurate pressure waveform recordings that closely approximate aortic pressure, and its easy 
palpability even in hypotensive patients (2). Arterial cannulations, including iatrogenic injuries related to femoral artery cannulas, may result 
in major complications such as temporary occlusion, ischemic damage, pseudoaneurysm, local infection, sepsis, hematoma, and bleeding 
(2,3). Catheter fractures may result from various factors that compromise structural integrity over time, including mechanical stress from 
repeated insertions, inadequate placement, or excessive manipulation of the catheter (4). Detached fragments can cause thrombosis, distal 
embolization, thrombophlebitis, arterial spasm, hematoma, air embolism, catheter-related infection, and injury to nerves, tendons, or 
ligaments (5). Though surgical intervention is often required, angiographic intervention may be successful, as in our case. When there is no 
blood return or waveform from a femoral artery catheter, the removal process should be done carefully, considering the possibility of fracture 
and migration. The removed catheter should be visually inspected for integrity. Recognizing the mechanisms behind catheter fractures and 
implementing preventive strategies, performing catheter care according to guidelines, and providing regular training on catheter use and 
maintenance are important for improving patient outcomes and minimizing serious complications. 

Figure 1. Steps of removing the broken piece from the superficial femoral artery using percutaneous snare technique in the angiography unit. 
The broken catheter piece (6 cm) is indicated with a white arrow.

Intra-Arterial Foreign Body: An Unusual Complicatıon of Femoral Artery 
Cannulation
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1Ordu University Faculty of Medicine, Department of Anesthesiology and Reanimation, Ordu, Türkiye
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Figure 2. Arterial Leadercath PE catheter (3Fr, 20G, length: 8cm, inner diameter: 0.6 mm, outer diameter: 0.9 mm). The migrated fragment 
removed using the percutaneous snare technique (6 cm in length) and the fracture point are indicated with a white arrow.
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ABSTRACT

Objective: The microtubule actin crosslinking factor 1 (MACF1) gene is involved in coding proteins. Mutations and variants in this gene cause 
a variety of syndromes and diseases with different presentations. Lissencephaly-9 with complex brainstem malformation is characterized by 
developmental delay, impaired intellectual development, poor or absent speech, and dysphagia, which are the most common symptoms. In 
this study, we aimed to review the anesthesia management of a patient with Lissencephaly 9 and complex brainstem malformation, who has 
a rare heterozygous MACF1 c19027 A>G variant.

Case Presentation: Informed consent was obtained from the patient's parents for this presentation. An 8-year-old girl weighing 15,4 kg and 
113 cm in height was evaluated in the preoperative period for adenotonsillectomy and bilateral ear ventilation tube insertion. She was born 
at 34 weeks of gestation via cesarean section, weighing 1280 grams. On examination, she had growth retardation, microcephaly, strabismus, 
dysphagia, hearing loss, and spasticity. No premedication was administered prior to the surgery. After induction with inhalation anesthetics in 
the operating room, an intravenous line was established on the dorsum of the left hand. The patient was intubated with a suitable size spiral 
tube. Throughout the operation, the patient remained stable, and extubation was performed with sugammadex. There were no issues in the 
recovery room, and the patient was transferred to the ward.

Conclusion: Knowing the genetic makeup in syndromic individuals is valuable for preparing the necessary precautions before anesthesia 
management. In patients with craniofacial abnormalities and developmental brain disorders, anesthesia management requires special 
attention. Careful preparation should be made, focusing particularly on airway management, aspiration risk, malignant hyperthermia, and the 
triggering of epileptic activities.

Anesthesia Management of a Patient with Lissencephaly 9 and Complex Brainstem 
Malformation: The Role of Genetic Makeup in Guiding Anesthesia

Aysun Ersen Yungul, Seyda Ozkan, Halil Calli, Levent Ozturk, Ezgi Erkilic
Ankara Bilkent City Hospital, Anesthesiology and Reanimation Clinic, Ankara, Türkiye
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ABSTRACT

Objective: Patient-Controlled Analgesia (PCA) devices are widely used in postoperative pain management. The patient self-administers bolus 
injections within pre-programmed dose limits and lockout periods based on their needs. The aim of this study is to identify factors affecting 
the effective use of PCA.

Methods: The records of 205 patients who underwent surgery in the general surgery clinic and received PCA devices between January 2024 
and January 2025 were retrospectively reviewed. The following data were analyzed: age, gender, ASA scores, postoperative ICU or ward 
discharge, PCA method used, type and amount of medication administered, PCA device settings, VAS scores, duration of PCA use, reasons for 
PCA termination, additional analgesics used, and vital signs.

Results: A total of 105 female and 100 male patients were evaluated. PCA was administered to 140 patients via epidural catheter and to 105 
patients intravenously (IV). Of these, 17 received thoracic epidural catheters and 123 received lumbar epidural catheters. Postoperatively, 34 
patients receiving IV PCA were followed in the general surgery ward, and 31 patients were followed in the surgical ICU. 32 patients receiving 
epidural PCA were followed in the general surgery ward, and 108 patients in the surgical ICU. The average duration of PCA use was 0.815 days 
for IV administration and 1.036 days for epidural catheter administration. The reasons for PCA termination were as follows: 50.244% due to 
the completion of device use, 36.098% under anesthesia control, 4.878% due to discharge, 3.415% at the patient's request, 3.415% due to 
catheter displacement, 0.976% due to complications, and 0.976% due to worsening of the patient's condition.

Conclusion: Although PCA is controlled by the patient, the dosage and duration of the analgesic are determined by the anesthesiologist. PCA 
termination may occur prematurely due to device warnings, technical failures, or postoperative care providers' insufficient knowledge of PCA 
methods (2). Abrolat et al. suggested that effective and safe PCA use requires educating the anesthesiologist, postoperative care providers, 
and patients (3). For safer postoperative pain management, PCA use, patient education, monitoring, and treatment evaluation should be 
incorporated into healthcare teams' in-service training programs.
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ABSTRACT

Objective: Becker’s muscular dystrophy (BMD) is a rare, inherited degenerative muscular disorder, mostly seen in males (0.1-0.2/10,000) with 
a higher prevalence in Asian countries. It is caused by a mutation in the subsarcolemmal protein dystrophin. Although BMD has a delayed and 
mild presentation there is no effective treatment. BMD patients exposed to anesthesia are at risk of developing perioperative complications 
such as hyperkalemia, rhabdomyolysis, malignant hyperthermia, congestive cardiac failure, dysrhythmia, and respiratory depression. 

Case Presentation: A 27-year-old male patient with 70 kg weight, 174 cm height, normal physical examination and history of Becker’s Muscular 
Dystrophy which was diagnosed via muscle biopsy from his leg. He was scheduled for pilonidal sinus surgery due to swelling and pain in the 
sacral area. The patient had mild weakness in his proximal lower limb muscles but was able to perform his daily life activities. He had a white 
blood cell count of 9.55 K µL-1, slightly elevated liver enzyme levels, normal kidney function tests and INR:1.26. The patient opted for regional 
anesthesia and underwent surgery with a saddle block. The patient received 15 mg 0.5% hyperbaric bupivacaine through a 27-gauge Quincke 
tip spinal needle in a sitting position. After the onset of the block, he was placed in prone position and remained hemodynamically stable 
through the perioperative period (55 minutes). The patient was delivered to the surgical ward after the effects of the block diminished and 
motor function was restored (85 minutes). He was discharged from the hospital without any complications.

Conclusion: In patients with BMD pseudohypertrophy of the calf muscles is typical. Diagnosis is done using DNA testing or muscle biopsy. 
It often represents with progressive muscular weakness and wasting, starting from the proximal lower limb and pelvic muscles, progressing 
to the arms, shoulder, and neck. Exposure to succinylcholine and halogenated agents may lead to atypical reactions during anesthesia 
including cardiac arrest as 90% of patients with BMD develop disorders of both conduction and contractility of the heart, leading to dilated 
cardiomyopathy. As such, patients with BMD need a detailed preoperative evaluation, careful intraoperative anesthetic management, and 
good postoperative care.
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ABSTRACT

Objective: Mitochondrial diseases, even though considered rare, are an important cause of neurological, cardiac, muscle and endocrine 
disorders. High-energy requiring tissues are dependent on the energy delivered by mitochondria therefore their dysfunctions, caused by 
mutations in mitochondrial proteins, affect the function of the central nervous system, heart and muscular system more.

Case Presentation: A 17 year old female patient with mild mental retardation, 70 kg weight, 155 cm height, normal physical examination had a 
medical history of premature delivery and a lengthened postpartum hospital stay accompanied by a thoracal tube insertion was subsequently 
diagnosed with mitochondrial disease. She had several surgeries including a tethered chord operation and 14 dental procedures under general 
anesthesia with no significant complications during her early childhood. The patient was scheduled for laparoscopic cholecystectomy due 
to epigastric pain, vomiting and flatulance causing severe agitation. She had elevated white blood cell levels (13.06 K µL-1), normal liver 
and kidney function tests and an INR of 1.34. The patients family opted for general anesthesia; after anesthesia induction with intravenous 
propofol 3 mg kg-1 and rocuronium 0.6 mg kg-1 she underwent endotracheal intubation (tube no: 6.5) followed by sevoflurane anesthesia. The 
patients heart rate, blood pressure, peripheral oxygen saturation were monitorised perioperatively and remained stable within normal values 
throughout surgery (50 minutes) and anaesthesia (57 minutes). Postoperative analgesia was provided with intravenous paracetamol 700 mg. 
No complications involving heart, lung, central nervous system or motor functions arised postoperatively.

Conclusion: Mitochondrial diseases can cause various physiologic changes, resulting in encephalopathies, seizures, cerebellar ataxias, 
cardiomyopathies, myopathies, gastrointestinal and hepatic disease. As all general anaesthetic drugs depress mitochondrial function, the 
perioperative period must be monitored with continuous cardiopulmonary function, temperature and electroencephalografic monitorisation. 
Small doses of propofol, benzodiazepines and ketamine, sevoflurane, short-acting opioid boluses and continuous infusion of dexmedetomidine 
and opioids are considered safer choices for anaesthesia induction and maintenance. Electrolyte solutions without lactate are recommended. 
Following these guidelines, our patient who had multiple surgeries under general anesthesia experienced no complications. However as 
mitochondrial diseases may represent with different enzyme defects, symptoms might vary and therefore each patient should be evaluated 
individually.
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ABSTRACT

Objective: Candida colonization in mechanically ventilated (MV) patients is associated with increased respiratory tract (RT) bacterial infections 
and hospital mortality (1,2). Our aim was to determine the risk factors, bacterial species causing ventilator-associated pneumonia (VAP) and 
clinical outcomes in intubated patients with lower RT colonization by Candida species.

Methods: Patients intubated in the ICU between 2020 and 2024 with Candida species growing in tracheal aspirate (DTA) cultures were 
retrospectively evaluated. Patient demographics, clinical characteristics, risk factors for fungal colonization, concomitant fungal and bacterial 
isolates, therapeutic interventions, and clinical outcomes were recorded.

Results: A total of 135 patients were analyzed. The most common diagnosis for ICU admission was pneumonia (46.7%), and the mean APACHE-
II score was 26.77±8.92. In addition to Candida growth on DTA, 63.7% of patients had candiduria and 34.1% had candidemia. Candida albicans 
was the most frequently isolated species (61.5%). Antifungal treatment was given to 65.2% of patients. The median time between Candida 
colonization and initiation of antifungal therapy was 7.5 days. Bacterial growth was observed on DTA in 68.1% of patients after Candida 
colonization, and Pseudomonas aeruginosa was the most commonly isolated bacterium (26.7%). All patients had a history of antibiotic use 
and a central venous catheter (83.7% of jugular). Vasopressor treatment was required in 71.1% of patients, the median duration of MV was 
ICU length of stay was 26 and 32 days respectively, and the mortality rate was 67.4%.

Conclusion: Candida species can cause infections that prolong MV and lead to fatal outcomes. Risk factors for invasive fungal infections include 
colonization, antibiotic use, catheterization, parenteral nutrition, etc. (2,3). In our study, Candida albicans was the most commonly isolated 
species, with similar mortality to literature (3), The presence of Candida in the RT has been highlighted as being potentially associated with 
VAP, and Pseudomonas is often identified as the most common bacterium, as observed in our study (4). The efficacy of antifungal therapy in 
patients with respiratory Candida colonization remains controversial (2,4). We believe that prospective, placebo-controlled studies of Candida-
bacteria interactions and the timing of antifungal therapy are necessary to reduce mortality in patients with Candida colonization of the RT.
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ABSTRACT

Objective: Moyamoya disease (MMD) is a rare and progressive cerebral vasculopathy, predominantly observed in children and young adults, 
with a prevalence ranging from 0.09-10/100,000. It most commonly affects children aged 5-7 years and young adults in their fourth decade. 
MMD is characterized by stenosis of the distal internal carotid arteries and their branches. Patients may present with ischemic stroke due to 
inadequate blood supply or hemorrhagic stroke due to collateral vessel fragility. Transient ischemic attacks (TIA), headaches, or epilepsy can 
also occur. Sickle cell disease, trisomy 21, and Type I neurofibromatosis are most frequently associated with MMD. Surgical treatment involves 
revascularization through direct or indirect bypass methods. Direct bypass is preferred for adult patients but is a challenging technique 
for pediatric patients. Indirect bypass aims to induce angiogenesis to increase oxygen supply to ischemic brain regions and is suitable for 
pediatric patients, with successful outcomes reported. During MMD surgeries, there are differing views on anesthesia management. Cerebral 
vasoconstriction, hypotension, hypovolemia, and anemia should be avoided to maintain cerebral blood flow and oxygenation. Hypoxemia, 
hypocapnia, and hypercapnia should also be avoided during controlled ventilation. This study reviews anesthesia approaches during 11 
surgical procedures in 7 pediatric patients with MMD.

Methods: Pediatric patients who underwent surgery for MMD between October 2023-March 2025 were evaluated. Demographic data, ASA 
physical status scores, comorbidities, anesthesia management, intraoperative vasoconstrictor requirements, blood product usage, anesthesia 
and surgical durations, and analgesia management were recorded.

Results: General anesthesia was administered to 7 pediatric patients for 11 surgical procedures. Demographic and preoperative clinical data 
are provided in Table 1. Perioperative clinical data of the patients are presented in Table 2.

Conclusion: There is insufficient evidence to suggest that any anesthesia technique or agent during induction and maintenance in MMD 
patients is associated with better outcomes. The goal of anesthesia, regardless of the technique used, is to maintain the balance between 
oxygen supply and demand to avoid neurological morbidity. Laryngoscopy, endotracheal intubation, and the increase in cerebral oxygen 
consumption associated with surgery can be minimized with appropriate anesthesia management.

Anesthesia Management in Moyamoya Disease: A Pediatric Case Series

Ahmet Murat Gul
Ankara Etlik City Hospital, Anesthesiology and Reanimation Clinic, Ankara, Türkiye

Table 1. Demographic and Clinical Data of the Patients

Patient Age (year) Weight (kg) ASA score Comorbidities Medications Previous surgeries Mortality

1 6 22 II - - - -

2 7 20 II - ASA, KEPRA - -

3 9 25 II - - - -

4 5 20 II - ASA, KEPRA - -

5 6 20 II - - - -

6 6 20 III Down syndrome ASA Closure of VSD -

7 4 20 III Down syndrome - Closure of VSD Postop 17th day exitus

ASA: Acetylsalicylic acid, KEPRA: Levetiracetam
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Table 2. Perioperative Clinical Data of the Patients

Patient Surgery Anesthesia 
time (min)

Surgery time 
(min)

Anesthesia 
management

Scalp 
block Vasoconstrictor Blood 

product Analgesic Agents

1

1st
surg

EDAS 
(right)

310 290
Sevoflurane +
remifentanil

- - - Paracetamol

2nd
surg

EDAS 
(left)

320 300
Sevoflurane +
remifentanil

- - - Paracetamol

2

1st
surg

EDAS 
(right)

345 325
Sevoflurane +
remifentanil

- Ephedrine - Paracetamol

2nd
surg

EDAS 
(left)

310 290
Sevoflurane +
remifentanil

+ - -
Tramadol+ 

paracetamol

3

1st 
surg

EDAS 
(left)

315 295
Sevoflurane +
remifentanil

- Ephedrine -
Tramadol+ 

paracetamol

2nd 
surg

EDAS 
(right)

330 310
Sevoflurane +
remifentanil

+ - - Paracetamol

4

1st 
surg

EDAS 
(left)

330 310
Sevoflurane +
remifentanil

- - - Paracetamol

2nd 
surg

EDAS 
(right)

305 285
Sevoflurane +
remifentanil

- - - Paracetamol

5
EDAS 

(Bilateral)
270 240

Sevoflurane +
remifentanil

+ Ephedrine - Paracetamol

6
EDAS
(right)

310 290
Sevoflurane +
remifentanil

- Ephedrine
10 mL/kg 

ES
Tramadol+ 

paracetamol

7

Indirect 
bypass with 

multiple 
burrholes 

110 95
Sevoflurane +
remifentanil

- - -
Tramadol+ 

paracetamol

EDAS: Encephaloduroarteriosynangiosis (indirect revascularization surgery)
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ABSTRACT

Objective: Osteosarcoma is a primary bone tumor originating from mesenchymal tissue and more common under the age of 20. Most of 
these tumors are seen around the knee joint. Primary treatment is surgical removal of the tumor (1). The most common complication in the 
postoperative period is pain (2). In this case, sciatic and femoral nerve blocks performed with an anterior approach and a single needle entry 
for postoperative analgesia in a patient who underwent surgery for osteosarcoma in the distal femur are presented.

Case Report: A 20-year-old male patient with no additional disease applied to our hospital with complaints of swelling and pain in the right 
knee that had been growing for approximately 4-5 months (Figure 1). In the MRI examination, a mass measuring 10×13 cm and containing 
chondroblastic areas protruding into the soft tissue in the distal femur was detected. The patient, who had no signs of metastasis, was 
prepared for surgery with the recommendation of oncology. Tumor resection and total knee replacement surgery were performed under 
general anesthesia. 1 gram of paracetamol and 50 mg of dexketoprofen were administered intravenously 15 minutes before skin closure. For 
multimodal analgesia, it was decided to perform sciatic and femoral nerve block before extubation. The desired imaging area was determined 
using a convex probe on ultrasonography (USG) approximately 2 cm below the inguinal ligament (Figure 2). The block needle was first directed 
towards the sciatic nerve between the adductor magnus and hamstring muscles on USG. It was confirmed with the nerve stimulator that the 
needle was in the desired imaging area on USG. Nerve stimulation was performed with the stimulator at a frequency of 2 Hz and a current 
of 1 mA. When a response was obtained, the stimulation intensity was gradually reduced to 0.4 mA and 20 mL of 0.25% bupivacaine was 
injected. After the injection, the needle was withdrawn and directed towards the femoral nerve. After confirming the location with the same 
method, the second injection (20 mL, 0.25% bupivacaine) was performed. 3x1 gram paracetamol and 3x100 mg tramadol were administered 
intravenously in the ward. The pain level assessed with VAS at 0, 2, 6, 12 and 24 hours postoperatively was recorded as 0, 1, 2, 3 and 2, 
respectively. The patient, who was mobilized at 24 hours, was discharged after 5 days of follow-up and treatment.

Conclusion: The osteosarcoma treatment process is challenging and requires a multidisciplinary approach. In distal femur osteosarcoma 
surgery, femoral and sciatic nerve blocks can be successfully applied with an anterior approach and single needle entry for postoperative pain 
prophylaxis.

            

 Figure 1. Swelling in the right knee.              Figure 2. Ultrasonographic view of sciatic nerve.
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ABSTRACT

Objective: Cytoreductive surgery (CRS) with hyperthermic intraperitoneal chemotherapy (HIPEC) has an established role in the management of 
selected patients with ovarian cancer. Most complications of CRS occur with diaphragmatic and pericardial manipulation. We aimed to present 
2 illustrative cases with advanced stage ovarian cancer who underwent CRS with HIPEC, and those who had intraoperative complications 
focusing on anaesthesiologic management. 

Case Presentation: (Case 1) A 39-year-old female patient who previously treated for ovarian cancer was planned for a CRS and HIPEC due to 
disease recurrence. After general anaesthesia and invasive monitoring, a CRS including pelvic sidewall and right diaphragmatic mass resections 
were performed. A right-sided chest tube was placed intraoperatively, then HIPEC with cisplatin was started. Ventilatory parameters and 
vital signs were normal at the end of HIPEC, and a total of 600 ml drainage was observed in the chest tube after extubation. The patient was 
transferred to the intensive care unit (ICU). The chest tube was removed on week 1 and the patient was discharged on the 10th postoperative 
day.  

(Case 2) A 74-year-old female patient who previously treated for ovarian cancer was planned for a CRS and HIPEC due to disease recurrence.  
Following general anaesthesia with thoracic epidural anaesthesia, mass excision from the liver, diaphragm and pericardiophrenic sinus 
was performed. After diaphragmatic repair, a chest tube was inserted. HIPEC was abandoned due to pericardial opening. The patient was 
transferred to ICU after extubation with stable ventilatory parameters and vital signs.  The chest tube was removed on week 1 and the patient 
was discharged on the 8th postoperative day. 

Conclusion: CRS and HIPEC are proven to be safe with low mortality rates in selected cases. Pleural effusion was more common in patients with 
diaphragm manipulation, and most cases can be treated with chest tube placement. Ischemic damage to the myocardium can occur during 
pericardiectomy, and conduction disturbances may occur. 

In conclusion, for patients undergoing diaphragmatic and pericardial manipulation, a multidisciplinary approach and collaboration with the 
surgical team are essential, and the decision on performing HIPEC should be based on the patient's current clinical and surgical findings to 
avert the complications.

Keywords: Cytroreductive surgery, hypertermic intraperitoneal chemoteraphy, diaphragmatic resection, pericardiac resection 
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ABSTRACT

Objective: Morbid obesity (BMI ≥40 kg-2) significantly increases perioperative risk and poses challenges for anesthetic management. It is 
associated with a spectrum of comorbidities including cardiovascular disease, hypertension, diabetes mellitus, obstructive sleep apnea 
syndrome (OSAS), and altered pharmacodynamics. This report presents a case of intraoperative hypertensive crisis in a morbidly obese 
patient undergoing cytoreductive surgery for recurrent ovarian carcinoma, highlighting the interplay between obesity-related comorbidities 
and anesthetic care.

Case Presentation: A 66-year-old female (BMI 45.4 kg m-2, weight 128 kg, height 168 cm) with recurrent ovarian carcinoma was scheduled for 
cytoreductive surgery. Her medical history included atherosclerosis of the circumflex artery with an unsuccessful stenting attempt hypertension 
and OSAS. Preoperative assessments noted right suprarenal gland metastasis. General anesthesia was induced with midazolam, lidocaine, 
propofol, and rocuronium, and maintained via total intravenous anesthesia (TIVA) with propofol and remifentanil infusion. Intraoperative 
monitoring included BIS, train-of-four, pulse oximetry, ECG, and invasive blood pressure. Approximately one hour post-induction, the 
patient developed significant hypertension (SBP 145–175 mmHg, DBP 105–115 mmHg). Initial treatment with intravenous glyceryl trinitrate 
boluses and infusion was ineffective. Nicardipine infusion was initiated, leading to successful blood pressure control. The patient remained 
hemodynamically stable following intervention and the surgery proceeded without further major events.

Conclusion: Morbid obesity is linked with increased perioperative complications, particularly cardiovascular instability. In this patient, preexisting 
cardiovascular disease, altered drug metabolism due to excess adipose tissue, and underlying hypertension OSAS may have contributed 
to the hypertensive response during TIVA. There are also case reports of ovarian epithelial cell carcinoma causing persistent hypertensive 
crisis that have been resolved with calcium channel blockers. In our case, the histopathological evaluation showed carcinosarcoma related 
tumoral invasion of the suprarenal gland. Managing such patients requires proactive planning, individualized anesthetic strategies, and vigilant 
monitoring. Resistance to standard antihypertensive agents can be observed, necessitating the use of continuous infusions and advanced 
hemodynamic management techniques. This case underscores the complex interplay of comorbidities in morbidly obese patients undergoing 
major oncologic surgery. A multidisciplinary approach and comprehensive intraoperative monitoring are vital for ensuring patient safety. 
Anesthesiologists must be prepared for atypical responses to anesthetic agents and hemodynamic challenges in this high-risk population.
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ABSTRACT

Objective: Congenital heart disease (CHD) remains the most prevalent congenital anomaly worldwide, necessitating early detection and 
prompt intervention to optimize outcomes. Cardiac catheterization plays a pivotal role in both diagnosis and minimally invasive treatment 
of these conditions. This study aims to evaluate the efficacy and safety of cardiac catheterization procedures performed under monitored 
anesthesia care (MAC).

Methods: We conducted a retrospective analysis of all pediatric patients who underwent cardiac catheterization at our institution between 
January 2024 and January 2025. Data collection focused on patient demographics, type of the procedure (diagnostic vs interventional) and 
MAC related complications.

Results: Among 370 pediatric patients (mean age: 5.7 ± 5.4 years; 53% male and 47% female), diagnostic catheterization was performed in 
270 cases (66.8%), while 100 patients (32.7%) underwent interventional procedures. Propofol was used for sedation with an induction dose of 
1.5 to 2.5 mg kg-1 IV and 125 to 150 mcg kg-1 min-1 for maintenance with fentanyl as an opioid adjunct (1mcg kg-1). Patients had notably stable 
hemodynamics throughout the procedure. In regard to periprocedural complications 6 patients faced respiratory or cardiac arrest following 
desaturation (∼70-80%) and had to be converted to general anesthesia, accounting for a complication rate of 1.62%. 

Conclusion: Both diagnostic and interventional cardiac catheterization procedures can be performed safely and effectively in pediatric patients 
under MAC. Monitored anesthesia care has the advantage of shorter procedure time and hospital stay compared to general anesthesia. 

Monitored Anesthesia Care in Pediatric Cardiac Angiography Unit:                                 
A Single Center Experience

Edvin Bihorac, Elvin Kesimci, Nukhet Akovali, Akkan Mahmud
Baskent University Ankara  Hospital, Department of Anesthesiology and Reanimation, Ankara, Türkiye
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ABSTRACT

Objective: Hypoxemia is one of the most common complications during sedated endoscopy and colonoscopy procedures. The aim of this 
study was to compare nasal cannula standard oxygenation therapy with high flow nasal oxygenation therapy in terms of hypoxemia and 
hemodynamics in patients undergoing sedated endoscopy-colonoscopy procedures.

Methods: Following approval from the ethics committee and informed consent from patients, a total of 224 cases classified as ASA (American 
Society of Anesthesiologists) II-III and scheduled for sedated endoscopy or colonoscopy were included in the study. After patients were taken 
to the procedure room, a 22-gauge intravenous catheter was inserted on the dorsum of the hand. Monitoring included ECG, pulse oximetry, 
non-invasive blood pressure cuff, and Bispectral index. In addition to baseline values, recordings were made at 5-minute intervals during the 
procedure. Patients were randomly divided into 2 groups. Group I patients who received nasal oxygen were preoxygenated with a face mask 
at an oxygen flow rate of 8 L min-1 for three minutes before induction. 5 L min-1 oxygen was administered through a nasal cannula during 
the procedure. Group II patients receiving HFNO were preoxygenated with 100% FiO2 at 40 L min-1 for 3 min before induction. During the 
procedure, 40 L min-1 50% oxygen was given. Premedication was performed with midazolam and fentanyl 1 min before induction. During 
induction, lidocaine was administered before propofol to prevent injection pain and 1% propofol was administered afterwards. According to 
the BIS value of the patients, additional dose of propofol was administered and the total drug dose was recorded. The amount of propofol was 
adjusted to keep the BIS value between 60-80. Propofol was discontinued or the dose was decreased in patients with BIS score <60. Airway 
interventions applied to desaturated patients were recorded.

Results: No significant difference was observed between the groups in terms of demographic characteristics, ASA, comorbidities, smoking 
and alcohol use. SpO2 values were found to be higher in Group II from admission to 30th minute. There was no difference in pulse rate values 
between the groups, whereas blood pressure values were higher in Group I. However, although there was no statistically significant difference, 
more stable blood pressure parameters were observed in Group II. The number of airway interventions was higher in Group I.

Conclusion: We found that the use of HFNO as supplemental oxygen during sedated endoscopy colonoscopy procedures decreased the 
incidence of hypoxemia, increased oxygenation and reduced airway interventions.

Keywords: Sedation, gastrointestinal endoscopy-colonoscopy, standard oxygen therapy, HFNO
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ABSTRACT

Objective: Waardenburg Syndrome (WS) is a rare genetic disorder also known as an auditory-pigmentary syndrome. It is characterized by 
features such as a white forelock, vitiligo, heterochromia, and sensorineural hearing loss. Patients with WS often require surgical procedures 
due to associated organ involvement. Difficult airway, accompanying congenital heart diseases, limited neck mobility and limb contractures, as 
well as electrolyte imbalances, are important considerations in anesthesia management. Here, we aim to report the anesthesia management 
of a patient with WS undergoing left radical mastoidectomy surgery.

Case Presentation: Informed consent was obtained from the patient for this presentation. A 25-year-old male patient diagnosed with WS 
was evaluated for left radical mastoidectomy surgery. Physical examination revealed characteristic bright blue irises, broad nasal root, 
hypoplastic nasal alae, dystopia canthorum, vitiligo, upper extremity contracture, and bilateral sensorineural hearing loss. Laboratory values, 
electrocardiogram, and chest X-ray were within normal limits. The patient was assessed as Mallampati class II. After all necessary precautions 
were taken in the operating room, anesthesia induction was initiated. The patient was intubated with an appropriately sized endotracheal tube. 
The laryngeal view was classified as Cormack-Lehane Grade 2. Total intravenous anesthesia  with propofol and remifentanil was administered 
for maintenance. Bispectral index monitoring was used. The patient was extubated without complications at the end of the surgery and 
transferred to the ward.

Conclusion: A thorough preoperative evaluation is crucial in patients with WS. Preparation for potential airway, cardiac, and other complications 
is essential. Special attention must also be paid to positioning, particularly in the presence of spasticity in the limbs and neck.

Waardenburg Syndrome and Anesthesia Management

Gizem Nasuhbeyoglu Kayan, Ozer Tuc, Eda Uysal Aydin, Huriye Bilge Tuncer, Ezgi Erkilic
Bilkent City Hospital, Anestesiology and Reanimation Clinic, Ankara, Türkiye
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ABSTRACT

Objective: Acute pain following total knee arthroplasty (TKA) significantly impacts early recovery and mobilization, posing challenges for 
effective management. Multimodal analgesic approaches are preferred for optimal pain control. Among these methods, peripheral nerve 
blocks play a crucial role in reducing opioid consumption and improving patient mobilization.

This study aimed to compare the analgesic effectiveness, postoperative opioid consumption, and mobilization effects of routinely applied 
peripheral nerve blocks (Adductor Canal + IPACK block and Fascia Iliaca Plane Block) in patients undergoing total knee arthroplasty under 
spinal anesthesia within the first 24 hours. 

Methods: After obtaining ethical committee approval, 90 patients who will undergo TKA under spinal anesthesia were included in the study.

Fascia iliaca plane block (Group F) or adductor canal block + IPACK block (Group A) were applied to the patients before the operation. Opioid 
consumption in the first 24 hours postoperatively, pain levels at 0, 2, 6, 12 and 24 hours, time of first analgesic requirement, mobilization and 
opioid-related side effects of the two patient groups were compared.

Results: The average opioid consumption was significantly lower in the Group A (22,3 mg) compared to the Group F (28.7 mg, p<0.001). The 
average NRS scores were significantly lower at all time points in the Grup A (p<0.05). 

According to the mobilization assessment, 75% of patients in the Group A could walk more than 20 meters at 24 hours, compared to 58% in 
the Group F with the difference being statistically significant (p=0.0015). No significant differences were observed between the groups in terms 
of opioid-related side effects (nausea, vomiting, itching, sedation).

Conclusion: The Adductor Canal + IPACK block provides superior analgesia, significantly reduces opioid consumption, and positively impacts 
early mobilization compared to the Fascia Iliaca Plane Block. Therefore, the Adductor Canal + IPACK block is recommended for pain management 
and early mobilization objectives following TKA.
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ABSTRACT

Objective: Although foreign body aspiration in pediatrics occasionally encountered in anesthesia practice, accidental ingestion of dental 
prostheses is rare in adults and may lead to serious complications. Therefore, timely airway protection and multidisciplinary intervention are 
essential. This case report presents the anesthetic management of an elderly patient who inadvertently ingested a lower dental prosthesis, 
with an emphasis on perioperative decision-making and airway security.

Case Presentation: A 65-year-old male with a medical history of hypertension, diabetes mellitus, ischemic cerebrovascular disease, and 
neurogenic dysphagia was referred from the emergency department after accidental ingestion of his lower palate denture during breakfast. 
The patient was scheduled for urgent foreign body removal and subsequent upper gastrointestinal (GI) endoscopy. Preoperative evaluation 
revealed a conscious, cooperative, and oriented patient, with blood pressure 170/80 mmHg, heart rate 101 bpm, and SpO₂ 90%. He had 
consumed solid food approximately 90 minutes prior and was unable to swallow secretions due to proximal esophageal obstruction by the 
prosthesis (Figure 1). To minimize secretions before induction, 0.25 mg atropine was administered and oral secretions were aspirated. Following 
preoxygenation with 100% FiO₂, rapid sequence induction was carried out using intravenous lidocaine (70 mg), fentanyl (75 mcg), propofol 
(150 mg), and rocuronium (70 mg). Videolaryngoscopy revealed the dental prosthesis lodged at the level of the larynx (Figure 2). Airway was 
secured with a 7.0 mm spiral endotracheal tube. The prosthesis was successfully retrieved by the ENT team (Figure 3). Subsequent upper GI 
endoscopy showed no esophageal injury (Figure 4). After aspirating remaining secretions, the 40-minute procedure concluded with smooth 
extubation using 280 mg sugammadex. The patient was transferred to the ward following stable recovery in the post-anesthesia care unit.

Conclusion: This case underscores the importance of early airway management and multidisciplinary coordination in patients with accidental 
prosthesis ingestion, especially those with predisposing neurological or swallowing disorders. Delayed intervention can result in catastrophic 
outcomes such as intestinal perforation. Videolaryngoscopy and rapid sequence induction were critical for airway safety and successful foreign 
body retrieval.

Figure 1. PA chest x-ray showing the ıngested dental prosthesis.                          Figure 2. Videolaryngoscopic View of ıntubation and denture.

Navigating the Airway: Anesthetic Approach to Accidental Denture Ingestion in an 
Elderly Patient

Yunus Emre Ses, Serife Yuce Oz, Ucman Cimen, Mehmet Kanbur, Ersen Onur Mindiz, Selin Erel
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Figure 3. Dental prosthesis.             Figure 4. Upper GI endoscopy after denture removal.
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ABSTRACT

Objective: Cardiac surgeries performed in children are procedures that highly likely require blood transfusion. Infants and children who 
have undergone cardiac surgery are at risk of developing cardiac surgery-associated acute kidney injury (1). The likelihood of developing 
complications such as kidney failure, pneumonia, heart failure, prolonged hospital stay, and increased mechanical ventilation duration is 
higher due to blood transfusion (2). There is no effective prevention for acute kidney injury (AKI) following cardiac surgery, nor is there an 
effective treatment if AKI occurs. Therefore, identifying modifiable risk factors that contribute to AKI development is crucial. In this study, we 
aimed to examine the risk level of renal damage associated with the volume of blood transfusion, which is one of the modifiable risk factors 
for AKI in pediatric patients undergoing cardiac surgery.

Methods: After obtaining ethical committee approval, 205 pediatric patients who underwent cardiac surgery with cardiopulmonary bypass 
in our hospital between January 2013 and September 2023 and met the study criteria were included. In addition to the patients' baseline 
demographic and clinical data, intraoperative agents used, anesthesia duration, aortic cross-clamp time, pump time, blood product usage and 
quantity, fluid intake and output, and postoperative creatinine levels during the first two days were retrospectively analyzed.

Results: Among the included patients, 111 (55.6%) were male, and 94 (44.4%) were female. The average age of the patients was 2.78±3.53 
years. The incidence of postoperative AKI was found to be 34.6% (71 patients). The postoperative AKI development rate was 81.7% in patients 
who received erythrocyte suspension transfusion, while it was 56.7% in those who did not. It was determined that the presence of comorbid 
disease, vasopressor administration and erythrocyte transfusion were independent risk factors for the development of postoperative AKI.

Conclusion: Our study demonstrated that postoperative AKI significantly affects mortality. It was found that intraoperative erythrocyte 
suspension transfusion and the amount of transfusion increased the risk of AKI development. We believe that modifications can be made 
to reduce the risk of AKI following cardiopulmonary bypass. Patients can be assessed for AKI risk factors in the preoperative period, and 
preventive measures can be taken, while intraoperative risk factors contributing to AKI can be avoided.

Keywords: Acute kidney injury, cardiopulmonary bypass, erythrocyte suspension
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ABSTRACT

Objective: Repairing large ventral hernias poses a significant technical challenge due to muscle retraction and contracture, which can lead to 
complications such as abdominal compartment syndrome and hernia recurrence. Botulinum toxin type A (BTA) facilitates fascial closure by 
inducing temporary paralysis and relaxation of the abdominal wall muscles. In this case series, five patients with incisional hernias received 
preoperative ultrasound-guided BTA injections. Surgical repair was successfully completed six weeks later, and no complications or recurrences 
were observed during one-year follow-up. This study aims to demonstrate that BTA injections can be safely performed by anesthesiologists.

Case Presentation: Five patients scheduled for elective surgical repair of incisional hernias were included. Each had a history of previous 
abdominal surgeries—such as perforated appendicitis, colorectal cancer, or diverticulitis—leading to recurrent incisional hernias. 
Preoperatively, 200 units of botulinum toxin were diluted in 40 mL of normal saline. The area between the subcostal margin and iliac crest was 
divided into three equal segments. Under ultrasound guidance, 2 mL (10 units) of the solution was injected into each of the three abdominal 
wall muscles—internal oblique, external oblique, and transversus abdominis muscles—at each segment bilaterally, totaling 180 units per 
patient. All patients tolerated the procedure well, were discharged without complications, and underwent successful hernia repair six weeks 
post-injection.

Conclusion: Botulinum toxin type A injection is a minimally invasive adjunct that enhances fascial closure and improves surgical outcomes, 
particularly in large hernias. Our findings align with existing literature supporting its effectiveness and safety. A moderate dose (180 units) was 
preferred to minimize patient discomfort and cost. Unlike higher-volume dilution methods, we used 40 mL of saline to reduce injection-related 
pain. Botulinum toxin type A’s effect emerges within 10 to 28 days, allowing muscle elongation and tension-free closure. Side effects were 
minimal, with only mild coughing in two cases. BTX is contraindicated in patients with neuromuscular disorders. With ultrasound proficiency, 
anesthesiologists can safely perform this procedure. Further controlled studies are warranted to optimize dosing and technique.

Abdominal Botulinum Toxin Application in Incisional Hernia Repair:                     
A Case Series of Five Patients
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ABSTRACT

Objective: Peripheral nerve blocks have an important role as an anesthetic technique in shoulder surgery combined with beach-chair position, 
especially in elderly patients. The beach chair position in an awake patient is with a lower risk of hypotension, cerebral desaturation and 
occurrence of postoperative delirium and cognitive dysfunction.

Case Presentation: Our 76-year-old female patient was admitted in our hospital with arthrosis of the right shoulder, planned for shoulder 
arthroplasty. A year ago, she had surgery on her left shoulder joint under general anesthesia, but after that, she developed cognitive impairment 
that lasted for several months, so she refused general anesthesia categorically.

Before the surgery, we did the carotid Doppler test, it showed normal values. CT of the brain showed global cortical reductive changes and 
consequential dilation of the ventricles. She had hypertension covered with medications. All laboratory tests were normal.

Surgery was performed in a beach-chair position with an interscalene block and mild sedation with midazolam and fentanyl. Local anesthetic 
Bupivacaine 0,5% 10ml was given. NIRS monitor was used on the both cerebral hemispheres. A facial oxygen mask was put on the patient. The 
surgery lasted 3 hours. The basal value of cerebral oxygenation (rSO

2) was 45% on both hemispheres, significantly lower than normal values 
(>55%). BP was 170/95mmHg, HR 60/min, SpO2 without oxygen was 96%, with oxygenation it increased to 98%. After placing the patient in 
a sitting position and mild sedation with midazolam and fentanyl, the cerebral oxygenation increased to normal values (max to 88% on the 
left, 75% on the right side). Vital signs were stable, and no complaints of pain or discomfort. After surgery, the patient was sent to the ward in 
good condition. 

Conclusion: The beach-chair position in shoulder surgery under general anesthesia is associated with orthostatic hypotension and decrease 
in cerebral saturation, especially in the older patients with a lot of comorbidities. Interscalene block as a sole technique for intraoperative 
anesthesia in combination with NIRS monitoring are good choice for shoulder surgery in beach-chair position, especially in elderly patients at 
risk to develop postoperative delirium and cognitive dysfunction. 

Тhe Interscalene Nerve Block as a Choice for Intraoperative Anesthesia for an 
Awake Patient During Shoulder Surgery: A Case Report

Silvana Kraleve1, Tatiana Trjikj1,2, Nenad Petkov3, Iskra Meskhova Shahpazov1, Natasha Lambevska Nestorovski1

1City General Hospital “8th September”, Department of Anesthesiology and Intensive Care, Skopje 
2Goce Delcev University, Faculty of Medical Sciences, Stip, North Macedonia
3City General Hospital “8th September”, Department of Orthopedic Surgery and Traumatology, Skopje



Abstract Only

136 JARSS 2025;33(Supplement 1)

OP-55

ABSTRACT

Objective: Management of a difficult airway is one of the most relevant issues for practicing anesthesiologists, since airway loss in an 
unconscious patient can lead to brain damage or even death. The incidence of difficult tracheal intubation ranges from 5 to 8%, and failed 
tracheal intubation from 0.05 to 0.35%. There are many causes for difficult airway, but in our case it was an anatomical problem because our 
patient had an enlarged thyroid gland – struma nodosa permagna. 

Case Presentation: A 76 year-old female patient was admitted in our hospital with severe abdominal pain and pneumoperitoneum, and 
she needed emergency surgery. She was obese, with short neck and limited neck extension. Her struma was the size of a small child’s head, 
dominantly in front and right side of the neck. She had her struma almost 20 years, with mild difficulty swallowing and breathing. She had a 
thyroid status done in the past, it was in normal ranges. ENT surgeon on duty did an airway inspection and suggested difficult, even impossible 
intubation. Mallampati score was 2/3. 

So, in the operation room we prepared for difficult intubation: a video-laryngoscope, ET tube number 6, 6.5 and 7, stylet, bougie and a 
supraglottic airway (laryngeal mask). The ENT surgeon with flexible fiberoptic bronchoscope was behind us. Our plan was to start with 3 minutes 
preoxygenation, sedation with anesthetic without muscule relaxant and intubation with video-laryngoscope. After preoxygenation, propofol 
was given intravenously in small doses. After the patient fell asleep, she underwent intubation with the video-laryngoscope. Surprisingly, the 
visibility of the upper airway and epiglottis with vocal cords was еxcellent, all structures were recognizable. The patient was intubated with 
endotracheal tube number 6.5. The ventilation was quite satisfactory, and vital signs were stable all the time.

Conclusion: Airway management remains one of the prime skills of any anaesthesia provider and directly affects patient safety in the surgical 
or ICU setting. During the last decades, anaesthesia has become increasingly safe, with a practice based on clear guidelines and protocols. In 
expected difficult airway, good management and preparation for it is essential.  

Silvana Kraleva1, Tatjana Trojikj1,2, Gordana Bozinovska Beaka1,2, Biljana Shirgoska3, Lihnida Matevska1
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ABSTRACT

Objective: Fentanyl and clonidine both prolong sensory and motor block and duration of postoperative analgesia when used as an adjuvant 
with bupivacaine. We found that 50 μcgr of intrathecal clonidine is sufficient to achieve adequate analgesia along with hemodynamic stability 
in parturients. Revealing effects of adjuvants in co-administration with bupivacaine during spinal anesthesia.  Duration, height of the block, and 
quality of the same. Hemodynamic status, per and postoperative outcomes. Monitoring of gas status and Apgar score in newborns

Methods: A prospective randomized study was carried out among two groups of 50 patients. Spinal anesthesia was administered to all. 
Patients were given 2.0 ml of isobaric bupivacaine 0.5% with either 50 μcgr of clonidine, or 20 μcgr of fentanyl, intrathecal, respectively. 
Complete hemodynamic monitoring was performed. Duration of analgesia, onset, peak duration of sensory and motor blockade, VAS and 
Bromage scale. The severity of pain score and analgesic requirements were recorded in the postoperative period. Postoperative incidence of 
the common side effects. Use of drugs with side effects treatment. 

Results: Demographic profile of parturients, duration of caesarean section. The systolic arterial pressure ratio was 12 ± 7%, with measurement 
of the diastolic ones. Parturients in the clonidine adjuvant group (I) were more drowsy than those in fentanyl one (II). Duration of anesthesia 
was 185 ± 18 minutes in group II, 210 ± 34 min in group I. The postoperative analgesia was better in group I, with significant delay in the first 
request for analgesia and lower VAS and Bromage scores, higher level of sedation and drowsiness. Comparable Apgar score in both groups - no 
deleterious effect on neonates. Lower incidence of postoperative common side effects in group I as compared with group II. In both groups, 
hypotension was mild to moderate and didn’t affect maternal and neonatal outcome.

Conclusion: Intrathecal clonidine improves the duration and quality of spinal anesthesia, longer duration of postoperative analgesia, without 
significant side effects. Clonidine is a safe adjuvant to improve spinal anesthesia for cesarean section and also augments postoperative 
anesthesia. Clonidine causes more perioperative sedation and extended time to motor block recovery

Keywords: Intrathecal clonidine/fentanyl, spinal anesthesia, parturient, cesarean section

Intrathecal Clonidine Versus Fentanyl Adjuvant for Spinal Anesthesia Cesarean 
Section Baby Delivery
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ABSTRACT

Objective: In less than a decade in the Republic of North Macedonia (RNM), over 155 people have died in mass accidents. The most recent 
was in the city of Kocani, when 59 young people lost their lives, and hundreds were injured in a fire in a disco. Emergency Medical Services 
(EMS) are the primary healthcare providers at the scene of significant and mass casualties. This study describes and assesses the role of EMS 
concerning the national crisis management system and other key stakeholders involved in managing major and mass disasters in our country. 

Methods: We undertook a comprehensive qualitative study on the nationwide EMS. We ensured a robust understanding of the current 
landscape by gathering firsthand data from EMS providers, the Ministry of Health, and the Crisis Management Center. 

Conclusion: Our country has 33 Emergency Medical Services. The latest government decree, adopted in 2016, specified the minimum number 
of teams EMS should have based on the number of residents in the area they cover. Medical team members—previously educated and 
certified physicians—conduct triage, perform life-saving interventions, and transport the injured from the accident scene to a health facility 
for further treatment if necessary. The dispatch center coordinates ambulance services, responds to medical requests, and provides on-site 
care and transportation to healthcare facilities. Since February 2022, the emergency call line 112 has been operating in our country, ensuring 
the accessibility of emergency services. Collaboration with organizations such as police and fire departments enhances emergency response 
capabilities. After establishing the safety and security of the scene, EMS teams can efficiently triage, treat, and transport individuals in need, 
maximizing safety and care during emergencies. In mass accidents, the gap between injuries and available healthcare workers is significant. As 
a small country, the Republic of North Macedonia must rely on the collaboration of all relevant health organizations, a coordinated approach, 
and cooperation between states to effectively manage mass accidents and reduce morbidity and mortality.  Strengthening our EMS is vital for 
developing an effective healthcare system and responding to mass-casualty events.

Keywords: Crisis management system, emergency medical services, mass casualties

The Role of Emergency Medical Services in Mass Casualties
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ABSTRACT

Objective: Massive injuries are challenge for management in any hospital. Calculating the total body surface area (TBSA), taking are adequate 
care od inhalation injury and early resuscitation are very important for surviving the patients. Aim of this study is to show treatment strategies 
in massive burn injuries and emphasize the predictive factors who are important for survival of the patients.

Methods: On 16th March in a discotheque in small town there was fire in a night club. Thirty-four people were admitted to our hospital, 8 were 
intubated at the moment of their admission. All of them were conscious but there were signs of inhalation and burn injuries of respiratory 
tract.  The next day 5 more patients were intubated because of worsening of the situations. All patients were given fluids according to 
Parkland’s formula. All the patients who were intubated had a central venous catheter and a urinary catheter. We sedated them and gave them 
opioid analgesia. All the patients were examined by ophthalmologists and otorhinolaryngologists. In two patients were found cornea   injuries 
and in all intubated patients were found injuries of upper respiratory tract and in five of not intubated patients were found inflammation 
of upper respiratory tract. Those who had inhalator injuries were given antibiotics. Patients who were showing the signs of worsening the 
medical conditions were transferred in other hospitals in foreign countries.

Results: All patients were cardiovascular stable on the day of the admission. In three patients, inotropic drugs were administered on the 
second day after injury. They all had good urinary output. In five patients there were signs of respiratory changes on x ray images on the second 
day. Gas analysis were taken on regular   basis and patients were treated according to the changes in Acid base status and gas analysis in five 
patients that were not intubated we included inhalators as supportive therapy. All the patients had early surgical debridements. 

Conclusion: Early treatment of patients with burn injuries is essential for survival and avoiding complications. A multidisciplinary approach to 
the treatment of burn patients is essential.

Early Management of Burns Injuries in Mass Incidents

Tatjana Trojikj1,2, Silvana Kraleva2, Natasa Lambevska Nestorovski2, Nagjenovska Emilija2

1Goce Delcev Universit, Faculty of Medical Sciences, Stip, North Macedonia
2City Hospital 8th September, Skopje, North Macedonia
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ABSTRACT

Objective: Factor XIII (FXIII) deficiency is a rare cause leading to recurrent bleeding and it can be either inherited or acquired. Factor XIII level is 
not routinely tested and it is underdiagnosed, but deficit can be a reason for moderate to severe bleeding complications. Severe neurological 
impairment or even death are consequences of neurosurgical postoperative hematomas. 

Case Presentation: A 63 years old female patient presented in our hospital in comatose condition due to subdural hematoma formation, 
without any trauma as a reason but intensive caught lasting almost a month. All necessary investigations were conducted and she was operated 
the same day. Soon after surgery she was extubated with good level of consciousness. On day 5 due to worsening and rebleeding on brain CT 
scan, she was operated again. Few days after the revision she had an epistaxis and later on a upper gastrointestinal bleeding was confirmed. 
She received tranexamic acid, fresh frozen plasma, cryoprecipitate and erythrocyte concentrates. After the third consecutive bleeding an 
extensive coagulation analysis excluded vWD, FVIII and FIX deficit and she continued to receive transfusions of blood products. Due to positive 
bleeding history of prolonged menstrual bleeding given by her relatives, a FXIII level was tested and the result 24% confirmed the diagnosis. 
Sadly her condition continued to deteriorate and she passed away after one month of intensive care.     

Conclusion: Factor XIII deficit as a condition is leading to instability of fibrin clots resulting from abnormal cross-linking between fibrin 
monomers, resulting in enhanced fibrinolytic degradation. The hallmark of FXIII deficit is delayed presentation of spontaneous bleeding 
on various anatomical sites, leading to increased morbidity and mortality. Positive bleeding history (questionnaire) should be a reason for 
extending coagulation testing and quantitatively confirming the deficit. Due to it’s longer half life of about 11-14 days, it is recommended to 
correct the level once monthly as a prophylaxis or before intervention so a level of 70% be achieved. The recommended dose is 10-20 IU kg-1 

of FXIII concentrate or if unavailable cryoprecipitate 1-3 U per 10 kg or fresh frozen plasma.

Why is the Patient Constantly Bleeding: Case Report
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ABSTRACT

Objective: Severe tricuspid regurgitation (TR) presents significant challenges in perioperative management, particularly in patients undergoing 
non-cardiac surgery. Tricuspid regurgitation is most associated with end-stage aortic or mitral valve disease, where mitral stenosis and elevated 
pulmonary artery pressure can lead to right ventricular strain, progressing to right ventricular failure. Isolated TR, though less common, 
can occur in patients with intravenous drug use, infective endocarditis, or chest trauma. This case highlights anesthetic and perioperative 
considerations in a patient with severe TR undergoing mastectomy.

Case Presentation: A 76-year-old man with hypertension, atrial fibrillation, chronic kidney disease, and severe TR was scheduled for right-
sided mastectomy for breast cancer. Preoperative echocardiography revealed severe TR with right atrial and RV dilation and preserved 
ejection fraction (50%). Due to the potential for perioperative hemodynamic instability, a multidisciplinary team—including anesthesiologists, 
cardiologists, and surgeons— collaborated on a comprehensive management strategy. General anesthesia with invasive hemodynamic 
monitoring was selected, including central venous pressure measurement. Preoperative optimization focused on fluid balance and reduction 
of right heart strain.

Premedication included midazolam (1 mg) and famotidine (20 mg). Induction was achieved with fentanyl (50 mcg), propofol (100 mg), 
and rocuronium (40 mg), followed by endotracheal intubation. A transient post-induction hypotension (80/50 mmHg) was managed with 
dobutamine infusion (5 mcg/kg/min). Anesthesia was maintained with oxygen, sevoflurane, and remifentanil. Mechanical ventilation targeted 
an end-tidal CO₂ of 23–26 mmHg to reduce pulmonary vascular resistance. Heart rate was kept between 80–100 bpm to minimize TR, and 
systemic vascular resistance was maintained to avoid hypotension. Ceftriaxone (2 g IV) was administered for endocarditis prophylaxis. Surgery 
proceeded without complications. The patient was extubated successfully, remained hemodynamically stable postoperatively, and was 
discharged on day three with anesthesiology follow-up. 

Conclusion: Non-cardiac surgery in patients with severe TR requires meticulous planning to prevent hemodynamic instability. Preoperative 
optimization, intraoperative monitoring, and individualized anesthetic strategies—developed through multidisciplinary collaboration—are key 
to achieving safe outcomes. 

Keywords: Tricuspid regurgitation, mastectomy, general anesthesia, perioperative management, right heart failure

Severe Tricuspid Regurgitation in a Patient Undergoing Mastectomy
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ABSTRACT

Objective: Toxic megacolon is a serious complication of inflammatory bowel disease. 

Case Presentation: Fourteen year old patient admitted in the digestive surgery clinic with abdominal distension, pain, swelling above the level 
of the chest, difficulty in breathing, tachypnea and hypertension. The surgical treatment was indicated immediately. After rapid sequence 
induction, remifentanil has been choised as opioid for maintaining the anesthesia during the intervention the hemodynamic of patient get 
improved TA 130 70 mmHg, heart rate over 100-110 min-1. 

Operation treatment: Laparatomia mediana eplorativa. Colectomia totalis cum ileostoma unipolaris, lavage, drainage. After intervention 
patient was sent at intensive care unit (ICU) with stable hemodynamic, slow awaking and supervision! The next day patient was transfered to 
the surgery digestive clinic. 

Conclusion: Toxic megacolon is a life treathening complication, rapid sequence induction should be applied to prevent vomiting and aspiration 
during induction. 

Keywords: Toxic megacolon, abdominal distension, remifentanil, colectomia totalis

The Toxic Megacolon, an Uncommon Presentation of one Undiagnostic            
Morbus Hirschsprung

Etemi R, Kostovski I, Sulejmani L, Dimcevski D
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ABSTRACT

The perioperative period is a critical phase in the course of surgical procedures, during which complications related to anesthesia can have a 
profound impact on patient outcomes. Anesthetic complications may arise at any point—from induction to recovery—and can vary significantly 
in severity, ranging from mild and self-limiting to acute, life-threatening emergencies that demand immediate recognition and intervention.

This paper explores the most frequently encountered complications in anesthesiology practice, including hypotension, cardiac arrhythmias, 
hypoxia, bronchospasm, aspiration of gastric contents, allergic reactions, and malignant hyperthermia. Each of these conditions poses unique 
challenges to the anesthesiologist and the surgical team. The underlying etiologies, pathophysiological mechanisms, clinical presentations, 
and evidence-based strategies for rapid and effective management are examined in detail. Understanding the causes and risk factors for these 
complications is essential for improving perioperative safety.

Hypotension, for instance, may result from anesthetic-induced vasodilation or hypovolemia, while arrhythmias can be triggered by electrolyte 
imbalances, hypoxia, or certain medications. Bronchospasm and allergic reactions, especially in patients with a history of respiratory or 
atopic conditions, can rapidly progress to critical airway obstruction if not treated promptly. Malignant hyperthermia, a rare but fatal genetic 
condition, necessitates early recognition and immediate treatment with dantrolene to prevent severe metabolic consequences.

Prevention, early detection, and prompt, targeted therapy are vital for minimizing perioperative morbidity and mortality. Continuous monitoring 
of vital signs—including blood pressure, heart rate, oxygen saturation, capnography, and temperature—is essential throughout anesthesia 
administration. In addition, adopting a patient-centered approach by tailoring anesthetic plans according to individual risk factors can further 
enhance safety. The integration of emergency response protocols, clinical checklists, and up-to-date algorithms ensures a systematic approach 
to critical situations.

Modern anesthesiology emphasizes not only pharmacological and technical expertise but also anticipatory planning, teamwork, and readiness 
to respond to complications. By staying vigilant and applying current clinical guidelines, anesthesiologists can significantly reduce the likelihood 
of adverse events and ensure safer outcomes for surgical patients.

By staying vigilant and applying current clinical guidelines, anesthesiologists can significantly reduce the likelihood of adverse events and 
ensure safer outcomes for surgical patients. 

Keywords: Perioperative management, complications, emergencies, safety patients

Perioperative Management of Complications in Anesthesia

Dardan Ibrahimi, Redjep Etemi Sopaj
Mother Theresa, Clinic for Anesthesia, Resuscitation and Intensive Care, Skopje, North Macedonia                           

INTRODUCTION

Anesthesiology is a distinct medical specialty that encompasses a complex set of practices aimed at ensuring the safe and 
painless execution of surgical, diagnostic, and therapeutic procedures. Like any medical intervention, it carries inherent risks 
and the potential for complications.

The core responsibilities in anesthetic care span the preoperative, perioperative, and postoperative periods:

1. Preoperative evaluation is a key aspect of anesthetic management, designed to identify potential risks and minimize 
complications during and after anesthesia. According to Gerlach and Sweitzer, a comprehensive assessment includes:

• A detailed medical history and physical examination

• Laboratory testing and cardiopulmonary evaluation

• Risk stratification using the ASA classification

• Review of current medications and potential interactions with anesthetics

2. The perioperative period encompassing the time before, during, and immediately after anesthesia is particularly critical for 
patient safety. Complications during this phase may be triggered by various factors, including individual patient characteristics, 
the type of surgical procedure, the anesthetic agents used, and the patient’s overall health status. Key principles of perioperative 
management include:

• Continuous monitoring of hemodynamic parameters (blood pressure, heart rate, oxygen saturation, capnography)
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• Prompt recognition and response to complications such as hypotension, arrhythmias, bronchospasm, or allergic reactions

• Optimization of anesthetic techniques based on individual patient characteristics

• Adequate analgesia and balanced sedation

Managing perioperative complications requires rapid identification, timely treatment, and a multidisciplinary approach to 
improve patient outcomes.

3. The postoperative period is critical for detecting and managing potential complications, including:

• Respiratory issues – postoperative respiratory depression, hypoxia, aspiration pneumonia

• Hemodynamic disturbances – postoperative hypotension, tachycardia, arrhythmias

• Pain management – individualized approaches for postoperative analgesia

• Nausea and vomiting – administration of appropriate antiemetic therapy

• Cognitive disorders – assessment and management of postoperative cognitive dysfunction, particularly in elderly patients.

AIM of the PAPER

Anesthesia is a fundamental component of modern surgical and therapeutic practice, facilitating painless and safe medical 
procedures. Despite advancements in techniques, equipment, and pharmacologic agents, perioperative complications remain 
a significant challenge for anesthesiologists and healthcare teams. Timely recognition and appropriate management of these 
complications are essential for minimizing morbidity and mortality.

This paper aims to:

• Analyze common perioperative complications associated with anesthesia

• Explore their etiological factors and underlying mechanisms

• Present effective prevention and treatment strategies

The paper provides a comprehensive overview of:

• The most frequent and serious complications (e.g., respiratory and cardiovascular events, allergic reactions, malignant 
hyperthermia, and postoperative cognitive dysfunction)

• Pathophysiological mechanisms for improved prevention and management

• Patient-related risk factors (e.g., age, comorbidities, allergies, previous anesthesia reactions), surgical factors, and anesthetic 
techniques

• Modern monitoring methods and prediction tools, including both non-invasive and invasive techniques and rapid-response 
algorithms

• Clinical approaches to complication management, including emergency protocols, pharmacologic and non-pharmacologic 
interventions, and the importance of multidisciplinary collaboration

• Postoperative monitoring strategies to minimize both short- and long-term consequences of anesthesia

MATERIAL and METHODS

The study utilized the following methods:

• Retrospective analysis of medical records from patients who underwent anesthesia for surgical procedures in recent years

• Identification of common complications and their triggers based on chart reviews

• Risk assessment using the ASA Physical Status Classification (I–V), with an analysis of how ASA status influenced complication 
rates

• Surveys and interviews with anesthesiologists and surgeons to gather expert opinions and experiences in managing 
perioperative complications
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• Clinical monitoring of high-risk patients using both non-invasive and invasive techniques

• Review of current literature and guidelines from leading anesthesiology associations to support and improve clinical practice

RESULTS

• Most frequent perioperative complications: hypotension, arrhythmias, bronchospasm, and anaphylaxis

• Major risk factors: advanced age, comorbidities, drug interactions

• Impact of preoperative evaluation: significantly reduces complication risk

• Importance of continuous monitoring and rapid intervention: leads to improved patient outcomes

A pie chart illustrates the distribution of common perioperative complications.

A bar chart displays the prevalence of key risk factors for these complications
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CONCLUSION

Perioperative complications in anesthesia remain a critical factor influencing surgical outcomes. This study identified 
hypotension, arrhythmias, bronchospasm, and anaphylaxis as the most frequent complications, especially in patients with 
higher ASA classifications. Patients classified as ASA III and IV were found to be at significantly increased risk of severe adverse 
events, emphasizing the necessity of thorough preoperative assessment and optimization.

Preoperative evaluation emerged as a cornerstone in complication prevention. Early identification of high-risk patients allows for 
targeted interventions and customized anesthetic plans. The use of modern monitoring tools such as invasive arterial pressure 
monitoring and ca

Capnography ensures real-time evaluation of vital parameters, further improving patient safety.
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ABSTRACT

During the COVID-19 pandemic healthcare workers were challenged more than ever by stressful and emotional situations, they were exposed 
to numerous human suffering and death, also there were unique pressures from relationships with the patient, family members, and 
employers. Healthcare workers worked with ongoing risk for hazardous exposures and the risk of injuries such as from patient handling. Also 
hard physical work and long and often unpredictably scheduled hours of work were demanded. Due to increased workloads, short staffing and 
shortages in critical personal protective equipment, many healthcare workers felt anxiety, fatigue, strain, stress and the risk of personal harm.

Due to a rapid rate of transmission of coronavirus (COVID-19) in March 2020, it was labelled by the World Health Organization and reported as 
a pandemic. In University Clinical Center Sarajevo there was an increased number of hospitalizations, summed up 927 patients with confirmed 
COVID-19., from July of 2020 until July 2021. The peak of hospitalized patients was in March and April of 2020 with 60 to 70 cases per day. The 
average number of days from the onset of the disease was 10. Corona virus was specific with its tendency to affect the respiratory system, and 
the admitted patients had an average saturation 71% on the first day of hospitalization. From the 927 admitted patients, most of patients 321 
(34,6%) were in age group 65-74. 

In very short period there was a great pressure with COVID-19 pandemic despite all other obligations that healthcare workers had to respond 
to. These have repercussions not only for healthcare workers on mental health but also on their families, coworkers, quality of care, patient 
safety and workforce retention and engagement. 
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