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EARLY POSTOPERATIVE CARE OF LIVER TRANSPLANTATION 
 
Ender Gedik 
 
Manisa City Hospital, Turkey 
 
Liver transplantation as a treatment for end stage liver disease (ESLD) became a routine 
procedure in many centers more than 50 years. Advances in pre-transplant evaluation, surgical 
technique, and understanding of the pathophysiology of ESLD significantly improved patient 
prognosis. Due to lack of suitable organs, a higher number of extended criteria grafts (ECD) 
are currently being used for LT. 
In the last years, demographics of patients needing LT has changed. They are older, 
decompensated, and frailer. Many patients require care in an intensive care unit (ICU) before 
LT. These patients are complicated in intraoperative and postoperative care, even if a high-
quality graft is used.  
This presentation will principally focus on early postoperative care in the ICU according to 
cardio-pulmonary function, coagulation, and early allograft dysfunction. 
Liver transplant requires ICU care for variety of causes, immediate and early postoperative 
period, within 12 months, graft rejection, sepsis, late period and postoperative course for non-
transplant surgery. For every admission, anesthesiologist and serve as perioperative 
transplant physician. The role of intensivist is coordination of multi-disciplinary team in these 
important periods.  
For early postoperative period the new allograft function has a crucial role on patients’ 
outcome. The adequacy of the graft, success of the vascular anastomosis and marginality of 
the graft are most important factors in this period. Also, anesthetic and surgical complications 
prognosis. LT is a major surgery which effect all organ systems. The primary goal of immediate 
postoperative care is support of all organ systems and ensure viability of the graft. The most 
important system is respiratory system. After ultrasound examination to prove all vascular 
anastomoses is properly functioning patients are extubated. In selected patients fast track liver 
transplant anesthesia is suitable including early extubation in the operation theatre. Serial 
laboratory investigations including immunosuppressant levels are important. For 
hematological support transfusion decision should be determined with surgeons and made by 
aid of viscoelastic tests. Technical complications like hepatic artery thrombosis, portal vein 
thrombosis and hepatic vein thrombosis have potential life-threatening results. Primary non-
function and hepatic artery thrombosis are important conditions and usually require re-
transplantation. Nowadays, ERAS4OLT protocols are published for perioperative care.  
In the immediate postoperative period, the intensivist coordinates the care provided by 
physicians from different specialties. The prognosis depends on multidisciplinary team effort. 
 
References 
1. Saner FH, et al. The Edge of Unknown: Postoperative Critical Care in Liver Transplantation. J Clin 
Med 2022; 11: 4036 
2. TSAR Transplantation Anesthesia Course Textbook 2025 
3. Pollock JM, et al. Enhanced recovery for liver transplantation: recommendations from the 2022 
International Liver Transplantation Society consensus conference. Lancet Gastroenterol Hepatol 2023; 
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THE WOOLLEY AND ROE CASE: A TURNING POINT IN SPINAL ANESTHESIA 
 
Nedim Solaković 
 
Cantonal Hospital “Dr. Irfan Ljubijankić” Bihać 
 
The Woolley and Roe case is a colloquial term for an affair that began on October 13, 1947, 
at the Royal Hospital Chesterfield. On that day, two patients, Albert Woolley and Cecil Roe, 
underwent surgical procedures under spinal anesthesia (SA), after which both developed 
paraplegia. Both patients were relatively young, underwent minor surgical procedures, and the 
spinal anesthesia was administered by the same anesthesiologist, Dr. Malcolm Graham, using 
an identical local anesthetic in both cases. 
After a long period of unsuccessful treatment, in 1953 a court case was initiated in the Royal 
Court by the patients against the Ministry of Health and Dr. Graham. At that time, some of the 
most renowned anesthesiologists of that era were called as witnesses and experts, and the 
court accepted the opinion of Professor Robert Macintosh that the complication was caused 
by contamination of the local anesthetic with phenol through microcracks in the glass 
ampoules. Based on this, the patients’ lawsuit was dismissed, and the defendants were 
acquitted. 
At the same time, several papers by neurologists were published, blaming the method of spinal 
anesthesia sui generis as the specific cause of the complications. The method, which had been 
widely used until then, was almost entirely abandoned for the next thirty years both in the UK 
and in many European countries and the USA, which was devastating for the further 
development of regional anesthesia techniques. 
Further investigations, including interviews with participants, revealed that the most probable 
cause was the contamination of spinal needles with descaling agents used during sterilization 
with boiling water. 
This paper presents the details of the aforementioned case, the medico-legal basis for the 
alleged professional errors, and the status of spinal anesthesia before and after 1947. 
Keywords: history, Woolley and Roe, spinal anesthesia, neurological complications 
 
 
References 
1. Cope RW. The Woolley and Roe case. Woolley and Roe versus Ministry of Health and others. 
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6. Wildsmith JAW. Spinal anaesthesia—the second fifty years. History Anaesth Soc Proc 1998; 23:40–
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SLUČAJ WOOLLEY I ROE: PREKRETNICA U SPINALNOJ ANESTEZIJI 
 
Nedim Solaković 
 
Kantonalna bolnica „Dr Irfan Ljubijankić“ Bihać 

 
 Slučaj Woolley and Roe  predstavlja kolokvijalni naziv za aferu koja  je započela 13. 
oktobra 1947. godine u Kraljevskoj bolnici  Chesterfield. Tog dana dva pacijenta, Albert 
Wooley i Cecil Roe su podvrgnuti operativnim zahvatima u spinalnoj anesteziji (SA), 
nakon čega se u  oba pacijenta razvila paraplegija. Oba pacijenta su bili relativno mladi, 
podvrgnuti manjim operativnim zahvatima, a spinalnu anesteziju je izveo isti 
anesteziolog, dr Malcolm Graham, koristeći u oba slučaja identičan lokalni anestetik. 
Nakon dugog perioda neuspješnog liječenja, 1953 godine  pred Kraljevskim sudom je 
započeo sudski proces koji su pokrenuli pacijenti protiv Ministarstva zdravlja i dr 
Grahama. Tom prilikom su kao svjedoci i vještaci bili pozvani  neki od najpoznatijih 
anesteziologa tog vremena, a sud je  prihvatio mišljenje profesora  Roberta Macintosha 
da se radi o kontaminaciji lokalnog anestetika fenolom kroz mikropukotine u staklu 
ampula. Na osnovu toga je odbijena tužba pacijenata i optuženi oslobođeni krivnje. 
Istovremeno je objavljeno nekoliko radova od strane neurologa, u kojima se za 
konkretan uzrok komplikacija krivi metoda spinalne anestezije sui generis. Dotad 
široko korištena metoda anestezije se narednih trideset godina gotovo potpuno 
prestala primjenjivati kako u UK, tako i mnogim evropskim zemljama i SAD, što je bilo 
devastirajuće za dalji razvoj regionalnih  tehnika anestezije. 
Dodatnim istraživanjima, razgovorom sa akterima, pokazalo se da je navjerovatniji 
uzrok kontaminacija spinalnih igala sredstvima za sprečavanje stvaranja kamenca 
prilikom sterilizacije kipućom vodom. 
U radu se prikazuju detalji gore navedenog slučaja, mediko-legalna osnova za 
navodne stručne pogreške, te status SA prije  i poslije 1947 godine. 
Ključne riječi: istorija, Wooley i Roe, spinalna anestezija, neurološke komplikacije, 
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PATIENT SAFETY IN REGIONAL ANESTHESIA 
 
Markus Huppertz-Thyssen  
 
JG Rur Kliniken, St. Augustinus Krankenhaus Düren, Germany  
 
Introduction 
Several core topics are important for patient safety in regional anesthesia 
- (Permanent) Nerve injuries and how to avoid them 
- Coagulation disorders 
- Wrong sided blocks  
- Local Anesthestic Systemic Toxicity (LAST)  
- Medication errors 
- Hygiene  
The presentation and this summary present measures to avoid harm and enhance patient 
safety. 
 
Key words  
Regional anesthesia, transient nerve injury, permanent nerve injury, ultrasound, dual guidance, 
triple protection, regional anesthesia in impaired coagulation, hygiene rules, wrong sided 
blocks, never events, stop before you block, LAST, medication errors, Nrfit 
 
Material and Methods 
(Scoping) Review of literature in Cochrane Database, Google Scholar, PubMed / MEDLINE. 
 
Results and findings 
Permanent Nerve Injury 
Nerve injuries associated to regional anesthesia are very rare. Permanent nerve injury (PNI), 
persisting longer than 1 year, as a consequence of neuroaxial RA, has an incidence of < 0,04% 
and it seems to be even more uncommon after PNB (1).   
In children undergoing neuroaxial and peripheral blocks in GA, the risk for transient 
neurological deficits was 1,6- 3,6: 10000 and the risk for permanent neurological deficits 0 - 
0,4: 10000 (2).  
Postoperative neurological symptoms (PONS), i.e. early persistent paresthesias after 
peripheral nerve blocks, happen in up to 15% but resolve quickly in the vast majority of cases 
(3).  
Ultrasound is the superior method of choice to locate nerves and prevent damage to 
neighbouring structures (4). Nevertheless there were doubts that US prevents permanent 
nerve injuries compared to nerve stimulation (5), as US often fails to accurately distinguish 
between intra- and extraneural needle position (6,7). But a recent review by Lemke et al. 
estimates a lower incedence of neurological incidence when using ultrasound (8). 
If nerve damage occurs, it is more often related to patient factors and surgical factors than to 
RA (9). Careful patient selection is important, as preexisting comorbidities increase the risk of 
PNI 10fold („double or triple crush theory“) (3).  
A study by Welch et al. failed to link PNB as an independent risk factor for nerve damage, 
unlike neuroaxial anaesthesia (10).  The mechanisms of PNI are described as mechanical, 
pressure- related, vascular and chemical. Damage to the perineurium („blood- nerve- barrier“, 
Sunderland 1965) is crucial (3). Intrafascicular high- pressure injection leads to mechanical 
and ischemic injury. Current US- imaging is not able to distiguish between intraneural- 
extrafascicular and intraneural- intrafascicular needle position. (6,7,11).  Even intraneural- 
extrafascicular injections lead to histological damage. Thus, nerve expansion („swelling“) 
during injection should always prompt needle repositioning (12). 
 „Dual Guidance“ has been suggested to minimize nerve injuries (3,9,13,14). Combining 
ultrasound with nerve stimulation to avoid close nerve- needle contact („protective nerve 
stimulation“, 15) improves patient safety. Nevertheless, the safety threshold of 0,5mA to 
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correctly predict nerve contact, has been questioned (16-19). Most data is from animal or 
cadaver models and the clinical significance remains unclear.  
No comparitive studies on the incidence of permanent nerve injury with USGRA vs. nerve 
stimulation vs. dual guidance have been published yet.  
As pressure-related and ischemia- related damage are closely linked, limiting the injection 
pressure is suggested (20-25). Subjective pressure evaluation („syringe feel“) is unreliable 
(26). 
Pressure monitoring is very sensitive but not specific for intrafascicular injections, whereas 
nerve stimulation is very specific for intraneural needle positions at low currents, but not 
sensitive (3,11). 
ASRA guidelines (27) and textbooks (28) advocate for combining ultrasound, nerve stimulation 
and pressure monitoring as „Triple Guidance“ or „Triple Protection“. These techniques are 
complemetary, no single best practice to avoid nerve injury is evidence-based.  
Redundant needle manipulations should be avoided. Circumferential LA spread is not 
mandatory for successful blocks (29,30).  
 
Coagulation disorders 
The current ESAIC guideline (31) gives detailed advice on how to avoid nerve damage due to 
impaired coagulation. Basically, the half live of diffenrent anticoagulants, the renal function or 
impairment and the compressibility of the block site have to be taken into account to prevent 
hematoma and nerve damage. 
 
Toxicity of LA and ajuvants 
All local anesthetics reduce neural blood flow and induce inflammation, possibly leading to 
chemical injury (3,32). As this effect is dose-dependent, reducing concentration and volume 
minimizes the risk of nerve injury. Studies found very low doses required for successful 
ultrasound-guided regional anesthesia, as compared to landmark- or nerve- stimulation guided 
blocks (33,34).   
Amide LAs are less toxic than Ester- LAs. Ropivacaine has the least neurotoxicity and causes 
less vasoconstriction than (Levo)bupivacaine (3). Adrenaline as adjunct the reduces the nerval 
blood flow significantly (35) while perineural dexmedetomidine attenuates perineural 
inflammation caused by local anesthetics (36). 
 
Awake or asleep  
Most textbooks advocate for nerve blocks in awake, conscious adults. Nevertheless, findings 
in children challenge this paradigm (2,37) and lead to debate on the necessity and potential 
disadvantages of doing so (38,39). If pain or dysesthesia occurs, the injection must be stopped 
and the needle repositioned. Nevertheless, intraneural needle postion is possible without pain. 
Sharp, long bevelled needles penetrate the perineurium more easily than short bevelled 
needles, which, reduce the risk of injury (3,11). However, if a „blunt“ needle penetrates the 
perineurium, mechanical trauma and axonal damage are more pronounced (40). 
Intrafascicular degree of trauma also depends on the needle diameter (41).  
Finally, most of the evidence and knowledge on regional anesthesia and (permanent) nerve 
damage results from cadaver or animal models and from case reports and non randomized 
case series or retrospective register data (42). 
 
Hygienic requirements in regional anesthesia 
For desinfection and infection prevention, preparations with remanence effect (alcohol with 
chlorhexidine or octinedine) are preferable to alcohol alone, especially when using catheter 
techniques (43,44). It is crucial not to transfer disinfectant containing chlorhexidine or octinidine 
to the neuronal structures, as cases of abacterial, chronic adhesive arachnoiditis with 
subsequent paraplegia have been published and were linked to linked to chlorhexidine (45,46). 
Several national guidelines on hygiene in RA are available (47).   
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Wrong sided blocks  
Wrong sided blocks are defined as „never events“. Nevertheless, the reported incidence is 
unaccaptbly high with 7,5:10000. Several reports and recommendations exist on how to 
prevent these events and improve patient safety (48,49). The „stop before you block“ campaign 
from the UK provides helpful checklists ans materials that are quite easy to implement into 
daily practice (50). Closed loop communication (like in an airplane cockpit) ist he best and most 
efficient way to adress this safety issue and make wrong sided blocks truly „never events“. 
 
LAST  
Local anesthestics systemic toxicity is a severe and life threatening event and emergency. 
LAST is mostly the result of either LA dosing errors (overdose) or of inadvertent and unnoticed 
intravascular injection. It is of utmost importance to reduce the dose of LA to the necessary 
minimum and to visualize the correct spread of LA on ultrasound. Correct dosing, according to 
drug, patients weight, general state and renal function should be known and double checked. 
This is especially relevant in children (51). Written standards for the immediate treatment of 
LAST should be availabe everywhere in the OR where regional anesthesia is practiced (for 
example attached to the ultrasound machine). Checklists, flowcharts and online trainings as 
provided by ESRA (European Society of Regional Anesthesia) and ASRA (American Society 
of Regional Anesthesia) should be used and can be adapted to local settings (52,53).  
 
Medication errors and the use of NRfitTM 
Medication errors are relevant in regional anesthesia, especially when using catheter 
techniques. They can lead to permanent nerve damage, paraplegia and death. The most 
common mistakes are application of epidural medication via the intravenous route, intravenous 
medikation into the epidural catheter and intravenous medication to the intrathecal route. 
(54,55). This could be easily prevented by switching tot he NRFit TM connector system created 
by ISO 80369-6 in 2016. As NRFit connectors are longer than Luer connectors and have 20% 
less diameter, they make the above- mentioned mistakes technically impossible.  So basically, 
this kind of medication errors have become avoidable and thus unacceptable in anesthesia. In 
the UK a „National Patient Safety Alert“ made the use of NRFit connectors in regional 
anesthesia mandatory by the beginning of 2025 (56).  
 
Conclusions 
In the absence of better clinical data and comparative trials (57), we should use all the above- 
mentioned available mesures and tools to further reduce the patients` risk, when receiving 
regional anesthesia. Vigilant doctors and nurses, a safe workplace culture („speak up culture“, 
Safety II approach, 58), the use of available technical tools and organizational support all 
together can help to prevent errors and subsequent harm and create an environment of 
enhanced patient safety.  
 
„Primum non nocere, secundum cavere, tertium sanare“. 
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MEDIASTINITIS: THE DIAGNOSTICS AND TREATMENT 
 
Senita Beharić 
 
Clinical Centre of the University in Sarajevo, Clinical Dept for Anaesthesia, Resuscitation and 
Intensive Care, Bosnia Herzegovina                                    
 
Background: Mediastinitis is severe inflammation or infection that involves mediastinum, 
central compartment within thoracic cavity. Descending necrotizing mediastinitis (DNM) is one 
of most lethal forms of acute mediastinitis, and most commonly caused by odontogenic, 
pharyngeal or deep neck infections (DNI). Mortality rate of DNM is 25%–45% in literature. 
Objectives: For successful treatment of DNM diagnosis must be set as early as possible and 
with use of CT scanning. Treatment requires simultaneous application of potent antimicrobial 
drugs, aggressive surgical debridement of neck and high-quality drainage of mediastinum. 
Matherial and methods: We experienced healthy, young male patient, successfully treated in 
our ICU during two-month period. He didn't have any comorbities, but waited six days before 
seeking medocal help. Upon his arrival, in addition to presence of DNI, presence of DNM was 
also found.  
Results and discussion: Delay in diagnosis is one of main causes for high mortality in 
patients with DNM. If physician suspects DNM from a medical interview, radiographic 
evaluation should be performed as soon as possible. Chest X-ray findings of DNM, including 
widening of retrovisceral space with or without air-fluid, anterior displacement of trachea, 
mediastinal emphysema, and widening of superior mediastinal shadow are observed in only 
25% of patients. Although chest X-ray was insufficient for an early diagnosis, CT images clearly 
indicated DNM.  
Conclusion: Descending necrotizing mediastinitis is serious condition that puts patient’s life 
at risk and requires a timely and correct treatment. In most cases, it already presents at an 
advanced degree of diffusion, thus rapid diagnosis, with support of neck and chest CT plays 
fundamental role to reduce mortality and morbidity. In association with surgical treatment, 
multidisciplinary cooperation with thoracic and ENT surgeons, radiologist and infectious 
disease specialist is fundamental to promptly treat and monitor progress of treatment. 
Keywords: descending necrotizing mediastinitis, diagnostics, multidisciplinary treatment 
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Intensive Care, Bosnia Herzegovina 

                                    
Uvod: Medijastinitis je teška upala ili infekcija koja zahvata medijastinum, centralni dio grudne 
šupljine. Descendentni nekrotizirajući medijastinitis (DNM) jedan je od najsmrtonosnijih oblika 
akutnog medijastinitisa, a najčešće je uzrokovan odontogenim, faringealnim ili dubokim 
infekcijama vrata (DNI). Stopa smrtnosti DNM-a u literaturi je 25%–45%. 
Ciljevi: Za uspješno liječenje DNM-a dijagnoza se mora postaviti što ranije, uz pomoć CT 
dijagnostike. Liječenje zahtijeva istovremenu primjenu adekvatnih antimikrobnih lijekova, 
agresivni hirurški debridman vrata i drenažu medijastinuma. 
Materijal i metode: Prikazujemo slučaj zdravog, mladog muškog pacijenta, uspješno liječenog 
na našem odjelu intenzivnog liječenja u roku dva mjeseca. Prethodno nije imao komorbiditeta, 
ali je proteklo šest dana prije nego što je potražio medicinsku pomoć. Po njegovom dolasku, 
pored prisustva DNI, utvrđeno je i prisustvo DNM-a. 
Rezultati i diskusija: Odlaganje postavljanja dijagnoze je jedan od glavnih uzroka visoke 
smrtnosti kod pacijenata s DNM-om. Ako ljekar posumnja na DNM na osnovu anamneze, 
radiografsku evaluaciju treba provesti što je prije moguće. Rendgenski nalazi grudnog koša 
kod DNM-a, uključujući proširenje retrovisceralnog prostora sa ili bez tekućine i/ili zraka, 
anteriorno pomjeranje traheje, medijastinalni emfizem i proširenje gornje medijastinalne sjene, 
uočeni su samo kod 25% pacijenata. Iako rendgenski snimak grudnog koša nije bio dovoljan 
za ranu dijagnozu, CT snimci su jasno ukazivali na DNM. 
Zaključak: Descendentni nekrotizirajući medijastinitis je ozbiljno stanje koje ugrožava život 
pacijenta i zahtijeva pravovremeno i pravilno liječenje. U većini slučajeva, već se prezentira u 
uznapredovalom stepenu difuzije, stoga brza dijagnoza, uz podršku CT-a vrata i grudnog koša, 
igra fundamentalnu ulogu u smanjenju smrtnosti i morbiditeta. U kombinaciji s hirurškim 
liječenjem, multidisciplinarna saradnja s torakalnim i ORL hirurzima, radiologom i specijalistom 
za infektivne bolesti je fundamentalna za brzo liječenje i praćenje napretka liječenja. 
 
Ključne riječi: descendentni nekrotizirajući medijastinitis, dijagnostika, multidisciplinarni 
tretman 
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ARTICLE: MEDIASTINITIS: THE DIAGNOSTICS AND TREATMENT 
 
Senita Beharić,  
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Intensive Care, Bosnia Herzegovina;                                      
 
Summary:  
Background: Mediastinitis is severe inflammation or infection that involves mediastinum, 
central compartment within thoracic cavity. Descending necrotizing mediastinitis (DNM) is one 
of most lethal forms of acute mediastinitis, and most commonly caused by odontogenic, 
pharyngeal or deep neck infections (DNI). Mortality rate of DNM is 25%–45% in literature. 
Objectives: For successful treatment of DNM diagnosis must be set as early as possible and 
with use of CT scanning. Treatment requires simultaneous application of potent antimicrobial 
drugs, aggressive surgical debridement of neck and high-quality drainage of mediastinum. 
Matherial and methods: We experienced healthy, young male patient, successfully treated in 
our ICU during two-month period. He didn't have any comorbities, but waited six days before 
seeking medocal help. Upon his arrival, in addition to presence of DNI, presence of DNM was 
also found.  
Results and discussion: Delay in diagnosis is one of main causes for high mortality in 
patients with DNM. If physician suspects DNM from a medical interview, radiographic 
evaluation should be performed as soon as possible. Chest X-ray findings of DNM, including 
widening of retrovisceral space with or without air-fluid, anterior displacement of trachea, 
mediastinal emphysema, and widening of superior mediastinal shadow are observed in only 
25% of patients. Although chest X-ray was insufficient for an early diagnosis, CT images clearly 
indicated DNM.  
Conclusion: Descending necrotizing mediastinitis is serious condition that puts patient’s life 
at risk and requires a timely and correct treatment. In most cases, it already presents at an 
advanced degree of diffusion, thus rapid diagnosis, with support of neck and chest CT plays 
fundamental role to reduce mortality and morbidity. In association with surgical treatment, 
multidisciplinary cooperation with thoracic and ENT surgeons, radiologist and infectious 
disease specialist is fundamental to promptly treat and monitor progress of treatment. 
Keywords: descending necrotizing mediastinitis, diagnostics, multidisciplinary treatment 
 
ARTICLE 
Background 
Descending necrotising mediastinitis (DNM) is a rare and very severe infection that may 
complicate a primary odontogenic or pharyngeal focus. Despite modern therapy, the mortality 
rate remains high, with reports ranging from 14% to 45% [1, 2]. The lethality arises from tissue 
damage as the infection descends down cervical fascial planes into the mediastinum [3, 4]. 
The term descending necrotising mediastinitis implies the infection started from a head and 
neck source, most commonly an oropharyngeal or odontogenic focus [4–6]. Other reported 
initial infections that have led to DNM include acute epiglottitis, cervical lymphadenitis, parotitis, 
thyroiditis, jugular intravenous drug abuse and traumatic endotracheal intubation [7]. The most 
common origins of DNM infection include peritonsillar, dental or odontogenic abscesses [4]. 
Odontogenic sources accounted for 58% of cases of DNM from 1960 to1998 [5]. 
Case reports and small series documenting the link between odontogenic or pharyngeal focus 
of initial infection led ESTRERA et al. [8] to develop diagnostic criteria to diagnose DNM in 1983. 
These criteria include clinical manifestations of severe oropharyngeal infection, demonstration 
of characteristic imaging features of mediastinitis, documentation of necrotising mediastinal 
infection at surgery and establishment of a relationship between the oropharyngeal infection 
and development of a necrotising mediastinal process [8]. DNM is a widespread infection of 
the neck and mediastinum along deep fascial planes that requires aggressive surgical 
debridement [1, 9, 10]. Several case reports and small case series have examined the optimal 
diagnostic modalities, antibiotic therapy, role of CT scanning and surgical approaches [3, 9-
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10]. Since delay in diagnosis is the primary factor contributing to mortality, the standard of 
therapy is a comprehensive approach including initial broad spectrum antibiotics, early CT 
scanning of the neck and thorax, early and wide debridement of cervical and thoracic infection, 
post-operative ICU monitoring, and surveillance CT scanning and re-operation, as required by 
clinical course [2, 4]. Given that optimal surgical treatment usually requires both cervicotomy 
and thoracotomy or thoracoscopy, multidisciplinary management is essential. 
Clinical presentation, risk factors and CT diagnosis 
Risk factors for DNM include poor dental hygiene, diabetes, i.v. drug abuse, excessive alcohol 
intake, AIDS and recent steroid use [3]. DNM is also more common in males [10]. Signs and 
symptoms of the neck infection includes persistent neck pain, fever, neck mass, swelling, 
trismus, odynophagia, dysphonia, subcutaneous emphysema, skin erythema and decreased 
oral intake in the setting of tooth abscess, pharyngeal infection, or Ludwig's angina [1, 6]. The 
diagnosis of DNM can be difficult, owing to the vagueness of the symptoms [9, 10]. Symptoms 
of mediastinal infection include chest discomfort, dyspnoea, nonproductive cough or 
respiratory insufficiency [3, 5, 10].  
An integral part of the management of DNM is early CT diagnosis [8]. Imaging of cases of 
suspected DNM can be conceptually divided into two components: assessing soft tissue 
infection in the neck and determining the presence of mediastinitis. Identification of continuity 
of an infectious process from the neck into the thorax establishes the diagnosis of DNM [10]. 
Cervical CT findings supporting infection include cellulitis, myositis, jugular venous thrombosis, 
lymphadenopathy and abnormal fluid collections [6]. CT may also assist in diagnosing or 
excluding necrotising fasciitis. Thickening or enhancement of the sternocleidomastoid muscle 
and the presence of fluid collections in multiple anatomic compartments of the neck are 
sensitive features of cervical necrotising fasciitis, demonstrated in all patients in one 
retrospective analysis of 14 surgically proven cases of necrotising fasciitis of the head and 
neck [6]. In addition to confirming a diagnosis of DNM and detecting complications, CT 
assessment of the extent of infection would aid in determining optimal management [9] and 
can assist in surgical planning and in assessing response to therapy [10].  
Classification and surgical treatment 
A striking feature of DNM is its capacity to cross compartments with resultant infection of other 
neck and mediastinal fascial compartments and muscles [3]. Some potential explanations for 
the rapid spread of DNM are poorly vascularised anatomic spaces, paucity of cellular immune 
defences, local tissue hypoxia resulting from multiple small vessel thromboses, anaerobic 
bacterial enzymes that promote collagen breakdown and disruption of fascia, and extensive 
soft tissue oedema associated with the infection [3]. Successful surgical management involves 
a combination of cervical and mediastinal drainage with or without open thoracotomy [3, 4, 8]. 
ENDO et al. proposed a classification scheme to facilitate management of DNM based on CT 
assessment of the extent of infection. Type I (or localised) DNM, defined as infection localised 
to the upper mediastinum above the tracheal bifurcation, may be adequately managed with 
mediastinal drainage via a transcervical approach without opening the chest cavity. Diffuse 
DNM is subclassified as type IIA if infection involves the lower anterior mediastinum or as type 
IIB if the anterior and posterior lower mediastinum is involved.In cases of type IIA infection, 
cervicotomy and a subxiphoid incision or anterior mediastinotomy may provide adequate 
exposure for debridement [9]. For type IIB infection, there is ample support in the literature for 
combined cervicotomy and thoracotomy with wide debridement to evacuate all infected and 
necrotic tissue [1–3, 9]. When infection involves the anterior and posterior mediastinum, the 
mortality rate with cervicotomy alone is significantly worse [2]. In the meta-analysis by 
CORSTEN et al. [2], patients that received combined cervicotomy and thoracotomy had a 
mortality of 19% versus 47% in patients receiving cervicotomy alone, which was a statistically 
significant difference. When infection involves both thoracic cavities, bilateral exploration and 
debridement is required.  
Microbiology and antibiotic therapy 
A mixture of the aerobic and anaerobic bacteria found in the oral flora are the predominant 
microorganisms isolated from DNM patients [4]. The most common aerobic bacteria include 
alpha haemolytic Streptococcus, Staphlococcus aureus and Klebsiella pneumoniae [5]. The 
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most common anaerobic bacteria include Bacteroides fragilis,other organisms reported 
include Serratia marcescens, Enterobacter, Neisseria, Pseudomonas aeruginosa and 
Escherichia coli [3].Antibiotic therapy should be started immediately and be broad enough to 
cover Gram-positive cocci, Gram-negative rods and anaerobic bacteria. Empirical treatment 
regimens include piperacillin–tazobactam and vancomycin, clindamycin with either ceftriaxone 
or ceftazidime, or in penicillin-allergic patients, a quinolone plus clindamycin. Once sensitivities 
are known, therapy can be tailored accordingly. 
Matherial and methods  
Initially, we screened for a diagnosis of acute mediastinitis and further refined the selection to 
include only those meeting Esteras [6] diagnostic criteria for DNM. These criteria included (1) 
clinical presentation consistent with severe infection, (2) radiographic evidence of neck and 
mediastinal involvement, (3) intraoperative or microbiological confirmation of necrotising 
infection, and (4) a clearly established oropharyngeal or cervical source. The time of diagnosis 
was defined as the moment of presentation to our centre with concurrent positive clinical and 
radiological findings suggestive of DNM. Contrast-enhanced computed tomography (CT) was 
the imaging modality of choice for diagnostic confirmation and was performed. We experienced 
healthy, young male patient, successfully treated in our ICU during two-month period. He didn't 
have any comorbities, but waited six days before seeking medocal help. Upon his arrival, in 
addition to presence of DNI, presence of DNM was also found. Follow-up CT scans of the neck 
and chest showed improvement of fluid and air collections. The patient had a total ICU stay of 
50 days and was discharged on hospital day 51. The microbiological evaluation was performed 
perioperatively to identify aerobic, anaerobic, and fungal pathogens involved in DNM. 
Intraoperative specimens were obtained from mediastinal abscesses, infected tissues, pleural 
effusions, and, when applicable, the retropharyngeal and cervical spaces. Samples were 
processed following standard microbiological protocols. Aerobic and anaerobic cultures were 
incubated using appropriate media, and bacterial identification was performed through 
biochemical assays and conventional microbiological techniques. Antibiotic susceptibility 
testing was conducted for all patients. In cases where fungal infection was suspected, yeast 
identification was performed using standard microbiological methods. Patients with positive 
blood cultures or polymicrobial infections were managed in consultation with infectologist to 
optimise antimicrobial therapy. 
Patient was monitored throughout their hospital stay. When oral intake was not feasible, 
nutritional support was provided parenterally and via nasogastric tube. Haemodynamic 
management and intensive care followed sepsis management principles, with treatment 
strategies evolving in accordance with contemporary guidelines during the study period. Pain 
control was achieved using opioids such as tramadol, as well as non-opioid analgesics, 
including paracetamol and metamizole.  
Patient was discharged once they were clinically stable, defined as being afebrile for at least 
72 h, haemodynamically stable without vasopressors, and demonstrating adequate respiratory 
function without invasive mechanical ventilation. A resolution of infection was confirmed by 
decreasing inflammatory markers, including C-reactive protein (CRP) and white blood cell 
(WBC) count, alongside the absence of new infectious collections on imaging. Additionally, 
wound healing had to be satisfactory, with no evidence of active drainage or infection. After 
discharge, patients were transferred to cantonal hospital for further recovery and supportive 
care. 
 
Results and discussion: complications of DNM 
Acute mediastinitis, a rare but fatal pathology associated with high morbidity and mortality, is 
defined as an inflammatory process of the mediastinum. Descending necrotising mediastinitis 
(DNM) represents a severe progression of infection originating from the head and neck 
regions, typically from an oropharyngeal or odontogenic source that spreads into the 
mediastinum. According to Endo’s classification, DNM can be divided into localised (Type I), 
diffused and extending to the lower anterior mediastinum (Type II) and diffused with 
involvement of the anterior and posterior lower mediastinum (Type IIb) [4,5]. DNM is caused 
by infections originating in the oropharynx (33–45%), odontogenic sources (26–47%), and the 
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cervical region (15%) [4,5]. Historically, the mortality rate for DNM was up to 45% [6,7]. The 
gold-standard imaging modality for diagnosing DNM is computed tomography (CT) of the neck 
and thorax. CT scans are crucial not only for the initial diagnosis but also for identifying residual 
abscesses and for ongoing surveillance throughout the treatment process. While magnetic 
resonance imaging (MRI) provides superior soft-tissue contrast and can be useful in detailing 
the spread of the infection, its use is often limited due to longer acquisition time, making it less 
suitable for rapid diagnosis. Although the surgical approaches described, together with 
comprehensive critical care management, have improved mortality, complications of DNM can 
be severe. These include bilateral empyema, purulent pericarditis, pneumonia and acute 
respiratory distress syndrome. Reported vascular complications include internal jugular and 
brachiocephalic venous thrombosis and pseudoaneurysm of the carotid artery.A case of 
suppurative rupture of the proximal vertebral artery, internal jugular vein and subclavian vein 
has also been reported. Additional sequelae include septic shock, cardiac tamponade from 
pericarditis, airway obstruction, pleuromediastinal or pleuro-oesophageal fistula, and erosion 
into major blood vessels.The oesophageal and aortic hiatuses represent potential routes of 
spread into the peritoneum and retroperitoneum, and a case of trans-hiatal extension of 
infection into the retroperitoneum has been reported. The choice of surgical technique is 
influenced by the localisation of DNM and the presence of complications. 
 
Conclusions 
Early recognition and prompt aggressive surgical intervention are paramount in managing 
DNM to mitigate complications and improve survival. Delayed surgery beyond 24 h was 
associated with a significantly prolonged hospital stay. Thoracotomy remained the preferred 
approach for extensive mediastinal debridement, while cervicotomy was useful in localised 
infections. Our findings highlight the importance of a standardised surgical approach and early 
airway management. Further research with larger cohorts is warranted to refine treatment 
strategies and improve long-term prognoses,  
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Introduction 
Acute kidney injury (AKI) is a frequent and serious complication among critically ill patients, 
with reported incidences exceeding 50% in some intensive care unit (ICU) cohorts. It is 
associated with increased mortality, prolonged ICU stay, and higher healthcare costs. 
Continuous renal replacement therapy (CRRT) has become the modality of choice for renal 
support in hemodynamically unstable patients with AKI. However, the optimal timing of initiation 
and the most reliable criteria for decision-making remain matters of ongoing debate. 
Traditional markers, such as serum creatinine and urine output, are widely used but lack 
sensitivity and specificity, as they often rise only after substantial kidney injury has already 
occurred. In recent years, significant attention has been directed towards novel biomarkers 
that may allow earlier detection of injury, better risk stratification, and more precise decisions 
regarding CRRT initiation. 
 
Decision to Initiate CRRT 
The decision to start CRRT is rarely straightforward in daily ICU practice. Classical indications 
include refractory hyperkalemia, severe metabolic acidosis, fluid overload unresponsive to 
diuretics, and clinical manifestations of uremia. Yet, a large proportion of critically ill patients 
present with less clear-cut scenarios. In hemodynamically unstable patients, intensivists 
frequently face the dilemma of whether to initiate CRRT early, with the hope of preventing 
complications, or to delay therapy in anticipation of spontaneous renal recovery. 
The debate over early versus delayed initiation has intensified over the past decade. 
Randomized controlled trials, including ELAIN, AKIKI, and STARRT-AKI, have yielded 
conflicting results. The ELAIN trial suggested a survival benefit with early initiation, whereas 
AKIKI and STARRT-AKI did not demonstrate a clear advantage. These discrepancies highlight 
the complexity of the issue and reinforce the importance of individualized, context-specific 
decisions that account for comorbidities, hemodynamic status, risk of complications, and 
resource availability. 
Role of Novel Biomarkers 
Novel biomarkers have emerged as promising tools that could complement or even surpass 
traditional markers in guiding CRRT initiation. Among the most extensively studied are: 
• Neutrophil gelatinase-associated lipocalin (NGAL): rises rapidly in serum and urine 
following tubular injury, often preceding creatinine elevation. 
• TIMP-2 and IGFBP7 (NephroCheck test): reflect cell cycle arrest and tubular stress, 
predictive of AKI development within hours. 
• Kidney Injury Molecule-1 (KIM-1): indicative of proximal tubular epithelial injury, 
particularly in ischemic and nephrotoxic contexts. 
• Interleukin-18 (IL-18) and Liver-type Fatty Acid-Binding Protein (L-FABP): 
markers of inflammatory and oxidative stress–mediated injury. 
The clinical potential of these biomarkers lies in the early identification of patients at high risk 
of AKI progression who may benefit from timely CRRT. Conversely, biomarker-based 
stratification could help avoid unnecessary therapy in patients likely to recover spontaneously. 
Nonetheless, biomarkers have not yet been integrated into standard ICU practice. Limitations 
include limited availability, high costs, and the absence of universally validated cut-off values 
for guiding therapy. 
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Clinical Challenges and Perspectives 
In making decisions about CRRT initiation, intensivists must balance the risks of premature 
versus delayed therapy. Early initiation may expose patients to unnecessary complications, 
such as hypotension, electrolyte disturbances, or catheter-related infections. Conversely, 
delayed initiation risks irreversible multi-organ damage due to persistent metabolic and fluid 
derangements. 
The integration of biomarkers into clinical decision-making algorithms holds promise for 
resolving this dilemma. Combining conventional parameters (creatinine, urine output, acid–
base status) with biomarkers and clinical scoring systems (e.g., SOFA, KDIGO AKI staging) 
could facilitate a more personalized and precise approach to patient selection. 
Future perspectives include the development of multimodal predictive algorithms, 
harnessing artificial intelligence and machine learning to synthesize clinical, biochemical, and 
biomarker data in real time. Such systems may support intensivists in reducing subjectivity, 
improving prognostic accuracy, and optimizing resource utilization. 
 
Conclusion 
The decision of when to initiate CRRT remains one of the most challenging aspects of critical 
care nephrology. While conventional clinical and biochemical criteria continue to guide 
practice, novel biomarkers offer a promising avenue for earlier and more accurate AKI 
diagnosis and risk stratification. Their integration into routine ICU care has the potential to 
refine CRRT decision-making and improve patient outcomes. 
At present, biomarkers should be considered as adjuncts to—rather than replacements for—
clinical judgment. Before routine adoption, further research is needed to standardize cut-offs, 
evaluate cost-effectiveness, and validate their utility across diverse ICU populations. 
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GUIDELINES AND BEYOND: PERSONALIZING EARLY ICU REHABILITATION 
 
Mirjana Shosholcheva 
 
Department of Anaesthesia and Reanimation, Faculty of Medicine, Ss. Cyril and Methodius 
University, Skopje, Republic of North Macedonia 
 
Early mobilization and rehabilitation in the intensive care unit (ICU) are now recognized as 
essential elements of critical care. Evidence from recent systematic reviews confirms that 
mobilization initiated shortly after physiological stabilization reduces ICU-acquired weakness, 
ventilator days, and hospital length of stay. Emerging technologies, cognitive therapy, and 
personalized approaches are shaping the future of ICU rehabilitation. This paper reviews the 
evolution of evidence, updated safety considerations, and practical strategies for tailoring 
mobilization to individual patients, highlighting the role of multidisciplinary teamwork and the 
ICU Liberation bundle. 
Introduction 
The multidisciplinary approach to the treatment of intensive care unit (ICU) patients includes 
early rehabilitation, which unfortunately is sometimes given last priority or is not given any 
importance at all. However, studies on the application of early rehabilitation in the ICU show 
the opposite, that it plays one of the key roles in the outcome of patients. Today it is accepted 
that early rehabilitation in the ICU is a cornerstone of recovery for critically ill patients, yet 
implementation remains inconsistent. 
Advances in critical care medicine have improved survival rates, but ICU survivors often face 
long-term complications including muscle weakness, cognitive impairment, and psychological 
distress. Traditionally, bed rest was considered protective, especially for mechanically 
ventilated patients. However, prolonged immobilization contributes to post-intensive care 
syndrome (PICS), encompassing physical, cognitive, and emotional morbidity. 
Early rehabilitation has become an indispensable part of ICU management. Beyond preventing 
complications, it supports ventilator weaning, restores functional independence, and improves 
quality of life. Recent years have seen an important shift: from generic mobilization strategies 
to personalized, protocol-driven rehabilitation approaches that reflect patient frailty, 
comorbidities, and functional status. 
Latest Evidence Supporting Early Mobilization 
Systematic reviews published in 2023–2024 consistently show that early mobilization improves 
outcomes. A meta-analysis by Li et al. (2023) reported significant improvements in muscle 
strength, mobility scores, and quality of life both at discharge and at three-month follow-up. 
Early mobilization is now a proven intervention to reduce ventilator days, shorten hospital stay, 
and decrease ICU-acquired weakness. 
Technology-Assisted Rehabilitation 
Modern ICUs are increasingly adopting robotic-assisted devices, cycle ergometry, and 
neuromuscular electrical stimulation, even for sedated or ventilated patients. In parallel, virtual 
reality (VR) systems and augmented feedback tools are being tested as innovative methods 
to enhance both cognitive and physical engagement during rehabilitation. These technologies 
expand opportunities for mobilization when conventional methods are limited. 
Focus on Cognitive Rehabilitation 
Critical care rehabilitation is no longer limited to physical therapy. Updated ICU protocols 
incorporate cognitive therapy and mental stimulation as part of early mobilization programs. 
The widely adopted ABCDEF bundle has been expanded to ABCDEFGH, where G = goal-
directed mobilization and H = hand-off to rehabilitation teams, reflecting the importance of 
mental recovery alongside physical rehabilitation. 
Personalized and Protocolized Mobilization 
A major shift in 2024–2025 is the movement from 'one-size-fits-all' to tailored mobilization 
protocols. Frailty indices and scoring systems such as the Clinical Frailty Scale are increasingly 
used to set individualized rehabilitation targets. Patient premorbid status, cardiopulmonary 
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reserve, and sedation level guide mobilization intensity. This personalized approach maximizes 
benefit while minimizing risk. 
Barriers and Enablers in 2025 
Despite strong evidence, mobilization programs remain underutilized. Barriers include staffing 
shortages, safety concerns, lack of training, and cultural habits favoring bed rest. Conversely, 
successful programs rely on multidisciplinary commitment, ICU physiotherapist integration, 
daily sedation interruption, and standardized protocols. Education and culture change remain 
key enablers of progress. 
ICU Liberation and the Role of Mobilization 
The ICU Liberation initiative by the Society of Critical Care Medicine places early mobility as a 
central pillar of humane, patient-centered ICU care. Alongside pain control, delirium 
management, family engagement, and spontaneous awakening trials, mobilization contributes 
to a holistic strategy that improves survival and long-term recovery. 
Safety and Updated Criteria 
Safety remains paramount. Updated checklists (2022–2024) recommend dynamic monitoring 
of hemodynamic stability, vasopressor dose thresholds, and ventilator settings. The focus has 
shifted from waiting for full stability to identifying the 'minimal safe dose' of mobilization. 
Contraindications remain—such as acute myocardial infarction, severe hypoxemia, or 
hemodynamic instability—but many patients once considered unsuitable can now benefit from 
carefully titrated activity. 
Role of ICU Nurses and Allied Professionals 
Successful early rehabilitation requires coordinated teamwork. Increasingly, ICU nurses lead 
mobilization activities, supported by physiotherapists, occupational therapists, and respiratory 
specialists. Training in functional assessment and rehabilitation strategies has become part of 
critical care education in many countries. This interdisciplinary model ensures mobilization is 
safe, frequent, and consistent. 
Conclusion 
Early ICU mobilization has evolved from a promising concept to an evidence-based standard 
of care. The latest evidence confirms its impact on survival, functionality, and quality of life. 
Technological innovations, cognitive rehabilitation, and tailoring rehabilitation to individual 
patient profiles - personalized protocols, are shaping the future of ICU rehabilitation.  
Implementation, however, still depends on overcoming barriers through culture change, staff 
education, and multidisciplinary collaboration. 
Through clinical insights and current research, there will be a clearer vision of how early ICU 
rehabilitation can be safely and effectively integrated into modern perioperative and critical 
care. 
Guidelines and beyond, the next frontier is personalization—adapting mobilization strategies 
to each patient’s frailty, comorbidities, and recovery goals. By embracing this individualized 
approach, critical care teams can not only improve survival but also restore independence and 
dignity to ICU survivors. 
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PRINCIPLES OF NUTRITION FOR CARDIOVASCULAR PATIENTS 
 
Suad Keranović 
 
Medical Institute Bayer Tuzla 
 
Introduction: Nutrition support is increasingly recognized as a clinically relevant aspect of the 
intensive care treatment of cardiovascular patients. Evidence from adequate large-scale 
studies evaluating its clinical significance for patients’ mid- to long-term outcome remains 
sparse. Malnutrition has been variously associated with poor postoperative outcomes. Of note, 
10–25 % of cardiac surgery patients are reported to be malnourished. Malnutrition can cause 
adverse effects on the post-operative outcome. This includes poor functional recovery, high 
risk of infection, increased incidence of pneumonia, and prolonged length of stay in ICU, which 
leads to a lower discharge-to-home rate and increased morbidity and mortality. 
Patients and methods: Critically ill, adult patients after cardiac surgery;  intervention and 
comparison: any type of nutritional protocol, e.g., early intense versus early lower-dose enteral 
nutrition, early versus delayed enteral nutrition, enteral nutrition alone versus enteral nutrition 
plus supplemental parenteral nutrition. Type of studies: prospective or retrospective 
observational studies, randomized or non-randomized clinical trials, systematic reviews of 
literature. Longer hospital stays are common among malnourished patients. Higher percentage 
of hospitalization longer than 7 days among malnourished cardiac surgical patients was 
reported in a study by Ávila et al. A recent review by Dong et al. has shown associations 
between pre-operative nutritional markers and post-operative cognitive function in cardiac 
surgery patients. 
Conclusion: According to ESPEN guidelines, nutritional support has been shown to help in 
improving the recovery process in many ways. This includes maintaining the metabolism, 
maintaining the gut function, reducing post-operative complications, promoting wound healing, 
and maintaining hydration and euglycemia adequacy. Malnutrition significantly contributes to 
inflammation and complications, including post-operative cognitive dysfunction (POCD), with 
an incidence ranging from 15 to 50%. CABG procedures are particularly associated with 
POCD, and malnutrition prolongs intensive care stays while increasing vulnerability to surgical 
stress. 
Keywords: Enteral nutrition, supplemental parenteral nutrition, critically ill, malnourished 
cardiac patients, cardiac surgery procedures. 
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PERIOPERATIVE SAFETY IN ANESTHESIA BETWEEN GOOD INTENTIONS AND 
GOOD PRACTICE WHERE WE ARE, WHERE IS THE WORLD 
 
Ivan Keser 
 
Background: Patient safety in anesthesia has advanced significantly in developed countries, 
largely due to the implementation of international guidelines, modern monitoring techniques, 
and standardized perioperative protocols. In Bosnia and Herzegovina, however, clinical 
practice often differs from these recommendations, resulting in a gap between good intentions 
and good practice. 
Objective: This paper aims to analyze current perioperative practices in anesthesia in 
Sarajevo, Bosnia and Herzegovina, identify key areas where patient safety may be 
compromised, and compare these practices with international standards. 
Methods: A narrative review and critical analysis of local practices were performed, focusing 
on preoperative preparation, perioperative medication management, fasting protocols, 
infection control, patient positioning, intraoperative monitoring, use of regional anesthesia 
techniques, and postoperative care. These observations were compared with guidelines and 
best practices from international organizations such as the ASA, ESAIC, and WHO. 
Results: Findings highlight excessive use of routine diagnostic testing, inadequate attention 
to perioperative medication and supplement management, unnecessarily prolonged fasting 
periods, insufficient infection control measures, limited use of regional anesthesia and modern 
airway devices, and underutilization of recovery units. Compared to international standards, 
these practices increase the risk of complications, delays, and decreased patient safety. 
Conclusion: While the intentions to ensure safety in anesthesia are evident, the lack of 
standardized protocols, modern equipment, and systematic education creates significant gaps 
in perioperative safety in Bosnia and Herzegovina. To bridge this gap, targeted reforms are 
needed, including the adoption of evidence-based guidelines, rationalization of preoperative 
assessments, investment in modern monitoring and airway devices, strengthening infection 
control, and enhancing postoperative surveillance. 
Keywords: perioperative safety, anesthesia, Bosnia and Herzegovina, patient safety, 
international standards 
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PERIOPERATIVNA SIGURNOST U ANESTEZIJI: IZMEĐU DOBRIH NAMJERA I 
DOBRE PRAKSE , GDJE SMO MI, A GDJE JE SVIJET 
 
Ivan Keser 
 
Uvod: Sigurnost pacijenata u anesteziji značajno je unaprijeđena u razvijenim zemljama 
zahvaljujući implementaciji međunarodnih smjernica, modernog monitoringa i 
standardizovanih perioperativnih protokola. U Bosni i Hercegovini, međutim, klinička praksa 
često odstupa od ovih preporuka, što stvara jaz između dobrih namjera i dobre prakse. 
Cilj: Cilj rada je analizirati trenutne perioperativne prakse u anesteziji u Sarajevu, Bosna i 
Hercegovina, identifikovati ključna područja gdje sigurnost pacijenata može biti ugrožena i     
Metode: Provedena je narativna analiza lokalne prakse sa fokusom na preoperativnu 
pripremu, perioperativno upravljanje lijekovima, režime gladovanja, kontrolu infekcija, 
pozicioniranje pacijenata, intraoperativni monitoring, upotrebu regionalnih tehnika anestezije i 
postoperativnu njegu. Ove prakse su upoređene sa smjernicama i najboljim praksama 
međunarodnih organizacija poput ASA, ESAIC i WHO. 
Rezultati: Uočena je prekomjerna upotreba rutinskih dijagnostičkih testova, nedovoljna pažnja 
lijekovima i suplementima, produženi periodi gladovanja, slaba kontrola infekcija, ograničena 
primjena regionalnih tehnika i savremenih pomagala za disajne puteve, kao i nedovoljno 
korištenje soba za postoperativni nadzor. U poređenju sa međunarodnim standardima, ove 
prakse povećavaju rizik od komplikacija, odgađanja i smanjene sigurnosti pacijenata. 
Zaključak: Iako je namjera da se osigura sigurnost pacijenata očigledna, nedostatak 
standardizovanih protokola, moderne opreme i sistematske edukacije stvara značajne 
praznine u perioperativnoj sigurnosti u Bosni i Hercegovini. Kako bi se taj jaz premostio, 
potrebne su ciljane reforme uključujući usvajanje smjernica zasnovanih na dokazima, 
racionalizaciju preoperativne pripreme, ulaganje u moderni monitoring i opremu za disajne 
puteve, jačanje kontrole infekcija i unapređenje postoperativnog nadzora. 
Ključne riječi: perioperativna sigurnost, anestezija, Bosna i Hercegovina, sigurnost 
pacijenata, međunarodni standardi 
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QUALITY INDICATORS IN ANESTHESIOLOGY AND INTENSIVE CARE – 
SLOVENIAN EXPERIENCE 
 
Peter Poredoš 
 
Introduction 
Improvement in delivery of perioperative care depends on the ability to measure outcomes that 
can direct meaningful changes in practice. Quality improvement has always been important to 
anesthesiologists and anesthesiology has always been the most successful specialty at 
leading improvements in patient safety and outcomes. Quality indicators in anesthesiology and 
intensive care are measurable indicators used to assess and improve safety, effectiveness, 
efficiency, timeliness, patient-centeredness, and equity of anesthesia and intensive care (Table 
1) (1). These domains should be the framework for measuring our specialty’s overall 
performance. Most indicators focus on safety, effectiveness, and efficiency, with fewer 
addressing patient-centeredness and equity (2). 
 
Table 1: Domains of quality in medicine 

Safe Effective Patient - 
centered 

Timely Efficient Equitable 

Avoiding 
harm to 
patients 
from the 
care that 
is 
intended 
to help 
them 

Providing 
services based 
on scientific 
knowledge to 
all who could 
benefit and 
refraining from 
providing 
services to 
those not likely 
to benefit 
(avoiding 
underuse and 
misuse) 

Providing care 
that is 
respectful of 
and responsive 
to individual 
patient 
preferences, 
needs and 
values and 
ensuring that 
patient values 
guide all clinical 
decisions 

Reducing 
waits and 
sometimes 
harmful 
delays for 
both those 
who 
receive 
and those 
who give 
care 

Avoiding 
waste, 
including 
waste of 
equipment, 
supplies, 
ideas, and 
energy 

Providing care 
that does not 
vary in quality 
because of 
personal 
characteristics, 
such as 
gender, 
ethnicity, 
geographic 
location, and 
socioeconomic 
status 

 
Quality measurement in anesthesiology and intensive care is challenged by the need of valid, 
feasible, and sensitive indicators. Many current metrics are based on expert consensus rather 
than high-level evidence and highlight the need for ongoing validation and standardization (2, 
3). 
The Society of Critical Care Medicine and the American Society of Anesthesiologists advocate 
for continuous quality improvement, multidisciplinary collaboration, and integration of patient-
reported outcomes into routine practice (4). 
 
Classification of quality markers 
Typically, they are classified using the Donabedian framework into structure, process, and 
outcome measures (3). 
• Process indicators (health care providers’ actions during delivery of care): 
Process indicators follow the adherence to best practices and timely interventions and are 
measured most commonly (51% of studies). Among preoperative indicators there are a timely 
administration of prophylactic antibiotics, the use of venous thromboembolism prophylaxis, the 
absence of premedication or sedation prior to procedures, the rate of patients receiving 
anesthetic assessment prior to surgery, alcohol and smoking abstinence preoperatively, 
appropriate preoperative fasting and continuation of chronic beta blocker medications. 
Intraoperative indicators include the use of sterile technique for central venous line insertion, 
avoidance of systemic morphine intraoperatively, a multimodal approach for postoperative 
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nausea and vomiting prophylaxis, use of an epidural for analgesia when indicated, 
maintenance of intraoperative normothermia, intraoperative goal-directed fluid therapy, 
measurement of intraoperative blood loss, use of a surgical safety checklist, use of a wound 
catheter or transversus abdominus plane block when indicated and the presence of a trained 
anesthetist throughout the operative period. 
In postoperative period a multimodal approach to optimize postoperative gut function should 
be followed, also the use of intravenous analgesia, measurement of operating room turnover, 
official handover from post-anesthesia care unit (PACU) to ward, percentage of recovery 
nurses following an acute pain protocol, and measurement of postoperative pain. 
Optimization of patients’ medications, the use of standardized measurement of perioperative 
pain, maintenance of euglycemia, perioperative urine output, the same anesthetist providing 
care throughout the perioperative period, and the use of comprehensive planning for pain 
management are also relevant. 
The majority of these indicators is supported by a high-level of evidence and is frequently 
used in quality improvement programs (3, 5). 
• Outcome indicators (impact of health care service or intervention on health 
status - mortality, complications, satisfaction): Most commonly followed intraoperative 
outcome indicators include complications, such as hypoxia, hypotension, arrhythmias, 
aspiration, failed local or regional techniques, failed intubation or intubation complications, 
awareness, anaphylaxis, acute heart failure, cardiac arrest or death (3). Postoperative 
indicators included postoperative nausea and vomiting, residual neuromuscular blockade, 
headache, airway complications, hypothermia, confusion/delirium, postoperative pain, 
respiratory distress, prolonged PACU stay and unplanned intensive care unit (ICU) admission 
(6). None of the indicators are supported by high-quality evidence.  
• Structure indicators (resources, staffing, capacity and protocols): Although the 
least followed quality markers and with the lowest level of evidence, there are some relevant 
markers to consider: preoperative multidisciplinary care, the availability of protocols for 
preoperative assessment, risk stratification, and enhanced recovery after surgery, availability 
of dedicated elective lists, availability of equipment (difficult airway equipment, anesthetic 
equipment for monitoring and temperature control, regional blocks, emergency drugs and 
point-of-care testing for hemoglobin), the requirement that anesthesiologists performing 
regional techniques are trained in ultrasound guidance, regular PACU maintenance, training 
of PACU staff, handover to PACU with a formal handover process, discharge criteria from 
PACU, the existence of protocols for the management of perioperative complications and 
comorbidities, anesthesiologists providing perioperative education to patients regarding 
analgesia management in collaboration with other health care providers, the presence of 
guidelines for antenatal referral, and staffing models (3, 7). 
• Patient-centered indicators: Patient-reported outcome and experience measures, 
adequacy of pain relief, and satisfaction with anesthesia care (2). 
 
In intensive care, quality indicators are similarly structured: 

• Process indicators encompass adherence to evidence-based bundles (VAP 
prevention, DVT prophylaxis, peptic ulcer prevention, sedation protocols), timely and 
appropriate use of blood transfusions, pain assessment and management. Also, the presence 
of routine multidisciplinary clinical ward rounds, adverse event reporting systems, standardized 
handover systems, the maintenance of continuing medical education according to national 
standards are important (8). 

• Outcome indicators include ICU mortality (standardized mortality ratio), length of stay 
(LOS), rates of unplanned readmission (within 48h of ICU discharge), unplanned extubations, 
the endotracheal reintubation rate within 48h of a planned extubation, ventilator-associated 
pneumonia, catheter-related bloodstream infections and other nosocomial infection rates, 
pressure ulcers and venous thromboembolism (9).  

• Structure indicators involve 24h availability of a consultant level intensivist, rates of 
delayed admissions/discharges, cancelled surgical cases, staff well-being and burnout, ICU 
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bed management, and electronic registry-embedded data collection. Intensive care unit has to 
fulfil national requirements to provide intensive care. 

• Patient-centered indicators: patient and family satisfaction and communication (8, 9). 
 
Quality markers and different patient populations 
Patient populations that are most impacted by the various quality markers in anesthesiology 
and intensive care are high-risk surgical patients, obstetric patients, critically ill adults, pediatric 
patients, and those from underserved or minority populations. Safety markers (perioperative 
complication rates, infection prevention) disproportionately impact high-risk surgical and ICU 
patients, including the elderly, those with multiple comorbidities, and patients undergoing 
complex procedures (10). Effectiveness and timeliness are especially critical for obstetric 
patients (mode of anesthesia for cesarean delivery, management of neuraxial-induced 
hypotension) and trauma or emergency surgery populations, where delays or suboptimal care 
can result in significant morbidity (4). Patient-centeredness and equity markers are most 
relevant for pediatric, geriatric, and minority populations, who may have unique needs or face 
barriers to care. Efficiency markers, such as operating room utilization and ICU bed 
management, affect all patient populations but have heightened impact on those requiring 
urgent or time-sensitive interventions, such as cardiac or neurosurgical patients (4). Equity 
markers are crucial for patients from underserved communities, as disparities in access, 
outcomes, and resource allocation remain significant challenges in both anesthesiology and 
intensive care (2). 
 
Challenges in implementation of quality markers 
A major challenge is the lack of high-level evidence supporting most quality indicators; 
many are based on expert consensus rather than robust clinical trials or validated outcomes, 
which limits their credibility and utility for benchmarking and improvement (2, 11). There is also 
a substantial heterogeneity in indicator definitions and selection processes across 
countries and institutions, making cross-comparison and generalization difficult (7, 12). 
Common challenges in implementing quality markers in anesthesiology and intensive care 
across different hospital settings include variability in resources (staffing, informatics 
infrastructure), data collection burden, lack of standardization, and differences in stakeholder 
engagement (9). 
Feasibility and burden of data collection are significant barriers, especially in resource-
limited settings. Manual data entry, lack of electronic registries, and variations in indicator 
definitions can lead to incomplete or inaccurate data, reducing the effectiveness of quality 
improvement initiatives. In low- and middle-income countries, the burden of data collection and 
lack of standardized definitions are perceived as the greatest obstacles (9). 
Integration of feedback into clinical practice is another challenge. Effective use of quality 
indicators requires timely, credible, and continuous feedback, which is often lacking. Without 
integration into broader quality improvement strategies, the impact of indicator measurement 
on clinical outcomes is limited. 
Finally, achieving consensus on which indicators best reflect meaningful quality and 
safety outcomes is difficult, particularly for process measures (8). Indicators often focus on 
structure and safety, with less attention to patient experience and outcomes. 
Different patient populations also represent a challenge. In pediatric populations there is a 
lack of universally accepted, age-specific quality metrics, limited evidence base for many 
measures, and significant variability in care settings—most children receive anesthesia outside 
specialized centers, where resources and expertise may be limited (13). Additionally, the 
perception of quality may differ between clinicians and families, with parents prioritizing 
avoidance of perioperative stress and anxiety, which is not always reflected in standard quality 
indicators (14). For geriatric patients, challenges include the heterogeneity of the population, 
age-related physiological changes affecting anesthetic response, and the predominance of 
adult-focused protocols that may not address geriatric-specific risks such as postoperative 
delirium, frailty, and polypharmacy. Furthermore, disparities in access and outcomes are 
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exacerbated by socioeconomic factors and comorbidities, making benchmarking and 
standardization difficult. 
Sustaining quality improvement initiatives is difficult due to competing clinical demands, lack 
of feedback loops, and limited integration of quality measurement into daily workflow. Without 
ongoing education, leadership support, and actionable feedback, quality marker programs may 
lose momentum or fail to drive meaningful change (15). International societies such as the 
European Society of Anaesthesiology and Intensive Care (ESAIC) and the European Society 
of Intensive Care Medicine (ESICM) have published consensus statements and roadmaps to 
guide the selection and implementation of quality markers, focusing on patient safety, outcome 
measurement, and multidisciplinary collaboration (8). 
 
Interventions to enhance the implementation of quality indicators 
Common interventions used in clinical practice to improve quality indicators in 
anesthesiology and intensive care include: 

• implementation of evidence-based protocols and bundles: perioperative antibiotic 
prophylaxis, venous thromboembolism prophylaxis, maintenance of normothermia, prevention 
of ventilator-associated pneumonia, central line–associated bloodstream infection and daily 
spontaneous breathing trials are widely adopted (16). 

• use of checklists and structured daily rounds improves adherence to best practices and 
reduces complications such as infections, deep vein thrombosis, and inappropriate catheter 
use. This approach also facilitates communication and accountability among team members. 

• audit and feedback: drive an improvement, especially when feedback is timely, credible, 
and integrated into broader quality improvement strategies (15). 

• education and local champions: local opinion leaders facilitate the implementation and 
sustainment of quality improvement initiatives (16). 

• systematic monitoring and reporting: Establishing surveillance systems for 
postoperative wound infections, morbidity, and mortality, as well as regular review of adverse 
events (2). 
 
Conclusions 
In summary, quality markers in anesthesiology and intensive care are multidimensional, 
encompassing safety, effectiveness, patient-centeredness, and system-level factors. Their 
selection and use should be guided by consensus, feasibility, and evidence, with ongoing 
refinement to ensure relevance and impact in clinical practice. High-level evidence supports 
only a minority of indicators, emphasizing the need for further research and operationalization. 
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CURRENT ASPECTS OF PERSONALIZED INTENSIVE CARE MEDICINE  
 
Meldijana Omerbegović 
 
The most challenging discipline of medical science and practice, critical care medicine has 
been rapidly evolving along with the development of new technologies and new resources in 
the preclinical and clinical environment. Critical illness has a great impact on life of patients 
and relatives. Treatment in the critical care unit comprise continuous noninvasive and invasive 
monitoring and support or replacement of vital physiological functions till the restoration of 
those functions and stabilization of the general condition of the patients.  
There has been a lot of evidence that suggest development of different sequelae like mental, 
physical, cognitive and pcyhological changes after prolonged intensive care unit  stay, with 
possibility of persisting for a longer period after discharge. 
Structured interventions and introducing concepts with aim at improving the treatment of 
patient, and making better family and healthcare experiences have been researched recently. 
It is of great importance to bring in focus the individual characteristics and features of every 
patient, what may give better understanding and more precise approach with possibly 
improving clinical practice with more favourable outcomes and less complications.  
Personalized approach in critical care medicine involves adjusting standard protocols of 
medical care to individual patient needs that are influenced by their specific genetic, proteomic 
and metabolic features, what may give opportunity to predict patient’s response to therapies, 
decrease adverse effects and facilitate recovery. 
Evaluation of biomarkers is very important in overall critical care medicine practice as their 
trends may give insights in the process of disease and the responses to treatment. 
Early stabilization of haemodynamic parameters of the critically ill patient is one of essential 
therapeutic measure in critical care medicine and  has a significant effect on the critical  illness 
outcome. Despite the importance of rapid fluid resuscitation of patients with acute circulatory 
failure, avoidance of administration of too much fluids is also important. In that clinical setting 
assessment of fluid responsiveness which is described as the ability of increasing of stroke 
volume of  left ventricle as a consequence of fluid bolus, may be of great help in evaluation of 
adequate fluid administration and clinical follow up. Fluid responsiveness (FR) is defined as 
the ability of the left ventricle to increase its stroke volume (SV) in response to fluid 
administration. Among static and dynamic measures of fluid responsiveness, the latter are 
recommended like pulse pressure variation and stroke volume variation, while less invasive 
parameters include parameters derived from plethysmography. There will be necessary more 
research on the topic of fluid responsiveness in regard to accuracy, the way of implementation, 
the possibility of application on more patients and the time of application.  
While no specific etiologic interventions have shown effects in treating acute respiratory 
distress syndrome, noninvasive and invasive respiratory support may improve outcome and 
lung recovery. Characteristics of acute respiratory distress syndrome are very different 
especially in regards to causes, a physiologically based approach is highly recommended for 
titration the respiratory support to match the needs and characteristics of patients in order not 
to deteriorate the clinical condition. Recognition of subphenotypes of acute respiratory distress 
syndrome may help in delivering personalized respiratory support with possible improvement 
of the outcomes. 
Limitations of traditional feeding guidelines have been questioned as they have not been 
considering individual body mass index and body composition and metabolic stress. Nutrition 
therapy that focuses on  individual nutritional requirements of patients with critical illness might 
be approach with possible improved outcome. Personalized nutrition therapy necessitates 
individualized approach which implies  endotyping and phenotyping . Calculation of energy 
requirements adjusted to the patient’s phenotype and followed by  indirect calorimetry  might 
be more effective than traditional weight-based assessments. Assessment of protein needs 
should be personalized to avoid overfeeding or underfeeding with special consideration for 
metabolic tolerance. Administration of micronutrients should be based on phenotyping and 
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endotyping, but it is not recommended to administer high-dose micronutrient supplements due 
to possibility of adverse reactions and no evidence of benefits.   
Where is the place of personalized approach in the current concept of critical care medicine? 
It must be reminded that advanced  that advanced diagnostic and genetic testing necessitate 
great resources and that implementing genetic and biomarker results in everyday clinical 
workflow necessitate powerful infrastructure, knowledge and expertise .It might be that in 
future personalized critical care will integrate standard practice and personalized approach 
with wide cooperation of intensivist and medical professionals of different disciplines that will 
enable translation of knowledge and improving everyday practice in intensive care department. 
The aim of this paper is to review some aspects of personalized medicine in critical care 
medicine. 
Key words : personalized medicine, critical care medicine, intensive care medicine  
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ULOGA REGIONALNE ANESTEZIJE U POSTOPERATIVNOJ ANALGEZIJI KOD 

DJECE 

Amira Mešić,1, Zlatan Zvizdić2, Asmir Jonuzi2,, Ediba Spužić1, Lejla Altumbabić1, Elma Bečić1, 
Mirela Džomba-Mandžuka1, Aida Čorbeg1, Ermina Sitnić-Milanović1, Sadija Lušija1 

 
1 Klinika za anesteziju i reanimaciju, KCUS,Sarajevo, BiH 
2 Klinika za dječiju hirurgiju, KCUS, Sarajevo, BiH 
 
Uvod: Principi regionalne anestezije koji se primjenjuju kod odraslih, primjenjuju se i kod 
djece.Značajan trend porasta primjene regionalne anestezije kod djece, bilježi se u zadnje 
dvije decenije, pa se pored centralnih neuroaksijalnih blokova sve češće primjenjuju blokovi 
perifernih nerava korištenjem ultrazvuka.To se dogodilo i zbog većeg porasta manje invazivnih 
hirurških postupaka , veće intraoperativne hemodinamske stabilnosti i manjeg mišićnog 
opterećenja. Nakon hirurških intervencija kod djece akutni bol može imati negativne psihološke 
i fiziološke efekte sa dugoročnim posljedicama ukoliko se ne zbrinjavaju na odgovarajući način. 
Kako bi se ovi štetni efekti minimizirali i postigla sigurna intra i postoperativna analgezija 
neophodna je adekvatna primjena regionalne anestezije.Ova ideja je od velikog interesa kod 
nedonoščadi i novorođenčadi zbog nezrelog stanja  nervnog sistema i izloženom riziku od 
respiratorne depresije. Regionalana anestezija je izuzetno sigurna i ima vrlo nisku stopu 
komplikacija od 0,12 % u pedijatriji ( respiratorna depresija uzrokovana nenamjernim širenjem 
anestetika, napade vezane sa toksičnošću, infekciju mjesta uboda, sakralni osteomijelitis ili 
lokalno oštećenje živca.  
Cilj: za definisanje cilja ključan je multidisciplinaran timski pristup na temelju potreba svakog 
djeteta, uključujući dječije, hirurške i socijalne faktore. Ovaj okvir omogućava individualni 
pristup liječenju postoperativne boli sa naglaskom na tehnike regionalne anestezije.  
Zaključak : jedna od najvažnijih promjena u procesu poboljšanja i značaja u liječenju 
postoperativnog bola kod djece jeste uvođenje procjene boli kao petog vitalnog znaka. 
Nedovoljno liječenje boli može imati ozbiljne posljediceu smislu promjene imunuloškog 
sistema , odgođenog poboljšanja, izmjenjenog odgovora na stres i pojavu vegetativnih 
simptoma, te mogućnosti trajnih promjena u perifernom i središnjem nervnom sistemu što ima 
za posljedicu razvoja hronične boli. Ključne riječi : regionalna anestezija, djeca, 
postoperativna analgezija. 
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THE ROLE OF REGIONAL ANESTHESIA IN POSTOPERATIVE ANALGESIA IN 
CHILDREN 
 
Amira Mešić,1, Zlatan Zvizdić2, Asmir Jonuzi2,, Ediba Spužić1, Lejla Altumbabić1, Elma Bečić1, 
Mirela Džomba-Mandžuka1, Aida Čorbeg1, Ermina Sitnić-Milanović1, Sadija Lušija1 

 

1 Clinic for Anesthesia and Resuscitation, KCUS, Sarajevo, BiH 
2 Clinic for Pediatric Surgery, KCUS, Sarajevo, BiH 
 
Introduction: The principles of regional anesthesia that are used in adults are also used in 
children. A significant trend of increasing use of regional anesthesia in children has been 
recorded in the last two decades, so in addition to central neuraxial blocks, peripheral nerve 
blocks using ultrasound are increasingly being used. This has occurred due to the greater 
increase in less invasive surgical procedures, greater intraoperative hemodynamic stability, 
and less muscle strain. After surgical interventions in children, acute pain can have negative 
psychological and physiological effects with long-term consequences if not managed 
appropriately. In order to minimize these adverse effects and achieve safe intra- and 
postoperative analgesia, adequate use of regional anesthesia is necessary. This idea is of 
great interest in premature and newborn infants due to their immature nervous system and the 
risk of respiratory depression. Regional anesthesia is extremely safe and has a very low 
complication rate of 0.12% in pediatrics (respiratory depression caused by inadvertent spread 
of anesthetic, seizures related to toxicity, infection at the injection site, sacral osteomyelitis, or 
local nerve damage.  
Goal: A multidisciplinary team approach based on each child's needs, including pediatric, 
surgical, and social factors, is essential for goal definition. This framework allows for an 
individualized approach to postoperative pain management with emphasis on regional 
anesthesia techniques. Conclusion: one of the most important changes in the process of 
improvement and significance in the treatment of postoperative pain in children is the 
introduction of pain assessment as the fifth vital sign. Insufficient treatment of pain can have 
serious consequences in terms of changes in the immune system, delayed improvement, 
altered response to stress and the appearance of vegetative symptoms, and the possibility of 
permanent changes in the peripheral and central nervous system, which results in the 
development of chronic pain.  
Keywords: regional anesthesia, children, postoperative analgesia.  
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INTRODUCING POCUS: A NEW OB ANESTHESIOLOGIST PERSPECTIVE 
 
Ivan Velickovic 
 
 FASA 
 
The integration of Point-of-Care Ultrasound (POCUS) into perioperative anesthesiology is 
transforming obstetric anesthesia practice worldwide.1 POCUS provides anesthesiologists with 
a real-time, non-invasive tool to enhance diagnostic accuracy and clinical decision-making, 
ultimately improving maternal outcomes.2 Traditionally, obstetric anesthesiologists relied on 
history taking, physical examination, and external monitoring. In contrast, POCUS allows rapid 
bedside assessment of cardiac function, volume status, neuraxial anatomy, gastric content, 
extravascular lung water, and even indirect intracranial pressure through ocular ultrasound. 
These capabilities are particularly valuable in high-risk pregnancies, where early recognition 
of hemorrhage, preeclampsia, or intra-abdominal fluid can be lifesaving.3 

Despite its advantages, introducing new technologies into clinical practice is challenging. 
Barriers may include limited awareness, resistance to change, and inadequate training. 
Successful implementation requires a gradual, collaborative approach that engages key 
stakeholders—anesthesiologists, obstetricians, nurses, residents, and administrative staff. 
Educational initiatives such as lectures, workshops, and formal POCUS courses, often with 
support from external faculty, can accelerate adoption and build departmental expertise. 
By fostering a culture of education and collaboration, POCUS supports a shift toward more 
individualized and dynamic anesthetic management strategies. As training programs continue 
to expand, obstetric anesthesiologists will be increasingly able to integrate POCUS into daily 
practice. Ultimately, POCUS stands for a new frontier in obstetric anesthesia, offering greater 
precision, improved safety, and more patient-centered care. 
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INVASIVE PAIN MANAGEMENT 
 
Dajana Vladić Spaić 
 
The great occipital nerve block (GONB) involves the injection of a local anesthetic with/without 
a corticosteroid near the great occipital nerve at the base of the skull.  
It is indicate and well proven and efficent method for chronic headaches (occipital neuralgia, 
migraine, cluster headache, cervicogenic headache) by temporarily numbing and reducing 
inflammation around the occipital nerves.  
It has proven to be efficacious in treating chronic headaches, especially those that are 
refractory to medication; it is both diagnostic and therapeutic with symptom abatement from 
weeks to months. This lecture aims to provide an analysis of the role of  great occipital nerve 
block (GONB) in the treatment of headaches, including the procedure, efficacy and safety of 
GONB. 
GONB demonstrate diagnostic and therapeutic benefits with symptom abatement for weeks to 
months. Outcomes are generally well tolerated, with minimal side effects. Greater occipital 
nerve blocks are an efficacious procedure to treat chronic headache symptoms. 
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OBSTRUCTIVE SLEEP APNEA AND POLYSOMNOGRAPHY – A BRIDGE 
BETWEEN ANESTHESIA AND SLEEP 
 
Marko Vukić 
 
We spend 25–30% of our lives sleeping. We all know how important sleep is, yet we rarely ask 
ourselves whether poor sleep or poor sleep quality might be the root cause of some of our 
health problems. 
 
Obstructive sleep apnea (OSA) remains a significantly underdiagnosed condition. The aim of 
this lecture is to draw attention to the importance of high-quality sleep and breathing during 
sleep and to encourage us to give more consideration to sleep quality in the overall 
assessment of a patient’s health. 
Traditionally, OSA diagnosis and treatment involve specialists in otorhinolaryngology (ENT), 
pulmonology, and neurology. However, I believe that anesthesiologists should also take an 
equal role in recognizing and managing this condition. 
 
Anesthesiologists have a deep understanding of the importance of adequate oxygenation, 
saturation, and acid-base balance – which is especially vital for brain function and overall 
physiological stability. Moreover, as experts in mechanical ventilation, anesthesiologists are 
ideally positioned to work with CPAP devices, which are the cornerstone of OSA therapy and 
are regularly used in ICU settings. 
 
What is Obstructive Sleep Apnea (OSA)? 
Obstructive sleep apnea is a sleep-related breathing disorder characterized by repeated 
episodes of partial (hypopnea) or complete (apnea) obstruction of the upper airway. 
During these episodes, airflow is reduced despite continued respiratory effort, resulting in a 
drop in blood oxygen levels (hypoxemia) and sleep fragmentation. 
 Episodes last at least 10 seconds or longer 
 They can occur dozens or even hundreds of times per night 
 Often accompanied by loud snoring, gasping awakenings, daytime sleepiness, and irritability 
 
Pathophysiology – How Does OSA Occur? 
The primary mechanism of OSA is the collapse of the hypopharynx and the backward 
displacement of the tongue during sleep. 
 
Reduced muscle tone, anatomical predispositions (e.g., enlarged tongue, short lower jaw), and 
negative intrathoracic pressure during inspiration contribute to airway obstruction. 
CPAP devices deliver continuous positive airway pressure, which keeps the upper airway open 
and prevents episodes of apnea or hypopnea. 
 
Symptoms of OSA 
Nighttime Symptoms: 
• Loud, irregular snoring (with pauses) 
• Gasping or choking awakenings 
• Restless sleep and frequent turning in bed 
• Nocturia (frequent nighttime urination) 
• Night sweats 
Daytime Symptoms: 
• Persistent fatigue and daytime sleepiness despite "adequate" sleep 
• Morning headaches, dry mouth 
• Impaired concentration and memory 
• Mood changes, depression, irritability 
• Decreased libido 
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How Can Anesthesiologists Recognize OSA? 
• During sedation for procedures (e.g., colonoscopy): Patients who experience apnea 
episodes or use accessory muscles to breathe during light sedation may have undiagnosed 
OSA. 
• During preoperative assessments: Important risk factors include: 
• Obesity 
• Male sex 
• Neck circumference > 40 cm 
• Mouth breathing 
• Age over 40 
• Diabetes, cardiac arrhythmias 
• Alcohol consumption, smoking 
 
The Gold Standard for Diagnosing OSA: 
Polysomnography (PSG) – an overnight sleep study that monitors: 
• EEG – brain waves/sleep stages 
• EOG – eye movements 
• EMG – muscle tone (usually chin and legs) 
• ECG – heart rhythm 
• Respiratory effort – airflow through nose/mouth, chest and abdominal movements 
• SpO₂ – oxygen saturation 
• Body position and snoring 
 
OSA severity is assessed via the Apnea-Hypopnea Index (AHI): 
• Mild OSA: AHI 5–14 
• Moderate OSA: AHI 15–29 
• Severe OSA: AHI ≥30 
 
Treatment and Effectiveness of CPAP 
CPAP (Continuous Positive Airway Pressure) is the first-line treatment for moderate and 
severe OSA. 
It delivers a continuous pressure of about 10–13 cmH₂O, which is enough to prevent airway 
collapse. 
 
Benefits of CPAP therapy: 
• Reduces AHI by 95–99% 
• Subjective sleep improvement after just one night of use 
• Significantly reduces the risk of: 
• Cardiovascular events 
• Stroke 
• Cognitive decline and dementia 
 
Conclusion 
Obstructive sleep apnea is still significantly underdiagnosed in our region, even though it has 
a major impact on health and quality of life. 
As anesthesiologists, we have a unique opportunity to identify this condition more frequently 
during our daily practice – whether during sedation, preoperative evaluations, or postoperative 
care. 
Understanding OSA and collaborating with other specialties can greatly reduce peri-
anesthetic risks and positively impact the long-term health outcomes of our patients. 
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OPSTRUKTIVNA SLEEP APNEA I POLISOMNOGRAFIJA – MOST IZMEĐU 
ANESTEZIJE I SPAVANJA 
 
Marko Vukic 
 
25-30% života provedemo spavajući. Svima nam je jasno koliko je san važan, no rijetko se 
zapitamo je li možda upravo loš san ili loša kvaliteta sna uzrok nekog našeg zdravstvenog 
problema.  
Opstruktivna sleep apneja (OSA) i dalje je značajno zapostavljena dijagnoza. Ovo predavanje 
ima za cilj skrenuti pažnju na važnost kvalitetnog spavanja i disanja tijekom sna, te nas 
potaknuti da kvaliteti sna posvetimo više pažnje u cjelokupnoj procjeni zdravstvenog stanja 
pacijenata. 
U dijagnostici i liječenju OSA-e tradicionalno sudjeluju specijalisti otorinolaringologije (ORL), 
pulmologije i neurologije. Međutim, smatram da i anesteziolozi trebaju ravnopravno 
sudjelovati u prepoznavanju i upravljanju ovom dijagnozom. 
Anesteziolozi imaju ključno razumijevanje važnosti uredne oksigenacije, saturacije i acido-
baznog statusa – što je posebno važno za funkcioniranje mozga i organizma u cjelini. Također, 
kao stručnjaci za mehaničku ventilaciju, oni su idealno pozicionirani za rad s CPAP uređajima, 
koji predstavljaju osnovu terapije OSA-e, a s kojima se svakodnevno susreću u jedinicama 
intenzivnog liječenja (JIL). 
Što je opstruktivna sleep apneja? 
Opstruktivna sleep apneja (OSA) je poremećaj disanja u snu koji se očituje ponavljanim 
epizodama djelomične (hipopneja) ili potpune (apneja) opstrukcije gornjih dišnih puteva. 
Tijekom tih epizoda dolazi do smanjenja protoka zraka unatoč pokušajima disanja, što 
uzrokuje pad razine kisika u krvi (hipoksemiju) i fragmentaciju sna. 

🔹 Epizode traju najmanje 10 sekundi ili duže. 

🔹 Mogu se ponavljati desetke ili stotine puta tijekom noći. 

🔹 Često su praćene glasnim hrkanjem, buđenjima s osjećajem gušenja, dnevnom 

pospanošću i razdražljivošću. 
  
Patofiziologija – kako nastaje? 
Sasvim jasno objašnjeno, ali evo prijedlog da bude jezično tečnije: 
Glavni mehanizam razvoja OSA-e je kolaps hipofarinksa i zapadanje jezika prema natrag 
tijekom spavanja. 
Oslabljeni mišićni tonus, anatomske predispozicije (npr. veliki jezik, kraći donji dio lica) i 
negativni intratorakalni tlak tijekom inspirija doprinose zatvaranju dišnih puteva. 
CPAP uređaj djeluje tako što pruža kontinuirani pozitivni tlak (Continuous Positive Airway 
Pressure), koji održava dišne puteve otvorenima i tako sprečava epizode apneje/hipopneje. 
  
Simptomi OSA-e: 
Noćni simptomi: 
• Glasno, nepravilno hrkanje (s pauzama) 
• Epizode gušenja ili buđenja s nedostatkom zraka 
• Nemiran san i učestalo okretanje 
• Nikturija (učestalo mokrenje noću) 
• Noćno znojenje 
Dnevni simptomi: 
• Osjećaj umora i pospanost unatoč „dovoljno sna” 
• Jutarnje glavobolje, suha usta 
• Smanjena koncentracija i pamćenje 
• Promjene raspoloženja, depresija, razdražljivost 
• Smanjen libido 
 
Kako anesteziolozi mogu prepoznati OSA-u? 
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• Tijekom sedacije za kolonoskopiju – pacijenti koji tijekom kratke sedacije imaju epizode 
prestanka disanja ili aktiviraju pomoćnu respiratornu muskulaturu mogu imati neprepoznatu 
OSA-u. 
• Tijekom preoperativne obrade – važno je uzeti u obzir rizične faktore: 
• Gojaznost 
• Muški spol 
• Obim vrata >40 cm 
• Disanje na usta 
• Starost >40 godina 
• Dijabetes, aritmije 
• Konzumacija alkohola, pušenje 
 
Zlatni standard za dijagnostiku OSA-e je: 
Polisomnografija (PSG) – cjelonoćno snimanje koje bilježi: 
• EEG – faze sna 
• EOG – pokreti očiju 
• EMG – tonus mišića (brada, noge) 
• EKG – srčani ritam 
• Respiraciju – protok zraka, pokrete toraksa i abdomena 
• SpO₂ – saturaciju kisika 
• Poziciju tijela i hrkanje 
 
Ocjenjivanje težine OSA-e se vrši kroz AHI (Apneja-Hipopneja Indeks): 
• Blaga OSA: 5–14 
• Umjerena OSA: 15–29 
• Teška OSA: ≥30 
 
Liječenje i učinak CPAP-a: 
CPAP (Continuous Positive Airway Pressure) je prvi izbor u liječenju umjerene i teške OSA-
e. CPAP uređaj održava tlak od oko 10–13 cmH₂O, što je dovoljno da spriječi kolaps dišnih 
puteva. 
Učinkovitost CPAP terapije: 
• Smanjenje AHI za 95–99% 
• Subjektivno poboljšanje sna već nakon prve noći korištenja 
• Značajno smanjenje rizika od: Kardiovaskularnih incidenata, moždanog udara, kognitivnog 
propadanja i demencije 
 
Zaključak: 
Opstruktivna sleep apneja je na našim prostorima još uvijek nedovoljno prepoznata i 
dijagnosticirana, iako značajno utječe na zdravlje i kvalitetu života. 
Kao anesteziolozi, imamo jedinstvenu priliku da ovu dijagnozu češće prepoznajemo tijekom 
naše svakodnevne prakse – bilo u sedacijama, preoperativnim procjenama ili 
postoperativnoj njezi. 
Poznavanje i razumijevanje OSA-e, te suradnja s drugim specijalnostima, može imati veliki 
učinak na smanjenje perianestezijskog rizika, ali i na dugoročno zdravlje naših pacijenata. 
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LATEST GUIDELINES IN THE TREATMENT OF SEPTIC SHOCK 
 
Amela Katica-Mulalić1, Belma Kadić1, Azra Alihodžić1, Alma Dedić1, Amela Grbo1, Ana Marija 
Antunović1. 
 
1Clinic Anesthesiology and Resuscitation, Clinical Center University of Sarajevo, Bosnia and 
Herzegovina. 
 
Introduction: Sepsis is a generalized infection caused by prolonged bacteremia and toxemia, 
or the penetration of pathogens into the systemic circulation from a septic focus, and it 
manifests with infectious syndrome and septic metastatic changes in various organ systems. 
It is a serious and complex condition that endangers the patient's life. The leading cause of 
death in intensive care units. 
SIRS is the systemic inflammatory response syndrome of the body to an infection resulting 
from the interaction between microorganisms and the defense system that follows the creation 
and action of inflammatory mediators. When there are clear signs of infection along with SIRS, 
it is termed sepsis. Septic shock represents severe sepsis characterized by profound 
circulatory, cellular and metabolic abnormalities that significantly increase mortality.  
Aim: The latest therapeutic guidelines emphasize the speed of diagnostic and therapeutic 
procedures in patients. with suspicion of sepsis or septic shock.  
Indications, methods of administering adequate fluid replacement, correction of hypotension 
and low blood flow, balanced use of crystalloids or saline. Vasopressor therapy should be 
initiated immediately in cases of hypotension caused by septic shock, despite fluid 
resuscitation.  
Results: The use of vasopressors and adequate volume resuscitation and vasopressor 
therapy is fundamental in septic shock, aiming to correct the depression of vascular tone, and 
subsequently improve perfusion pressure. Norepinephrine is recommended as the first-line 
vasopressor in septic shock.  
Conclusion: Norepinephrine is recommended as the first-line vasopressor in septic shock. 
The latest Surviving Sepsis Campaign guidelines also suggest that the best therapeutic 
management of vascular hyporeactivity to vasopressors is a combination of multiple 
vasopressors, including norepinephrine and early administration of vasopressin. Dopamine is 
recommended by the Surviving Sepsis Campaign 2025: first-line inotrope. 
 
Keywords: sepsis, septic shock, vasopressors, inotropes. 
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AVOIDING PHRENIC NERVE PARALYSIS: THE CLAVIPECTORAL AND 
SUPERFICIAL CERVICAL PLEXUS BLOCK TECHNIQUE FOR CLAVICULAR 
FRACTURE REPAIR 
 
Nada Pejčić 
 
Introduction 
Clavicular fractures account for less than 3% of all fractures and are most common in 
adolescents and young adults. While often managed conservatively, some cases require 
surgical intervention [1]. Although this surgery can be performed under general or regional 
anesthesia, regional techniques are preferred to avoid the complications associated with 
general anesthesia. A multimodal pain management strategy emphasizes regional anesthesia 
to minimize opioid use. These techniques offer significant advantages, including superior 
analgesia, reduced opioid consumption, shorter hospital stays, and higher patient satisfaction 
[2]. 
Historically, regional anesthesia for isolated clavicle surgery was uncommon due to the bone's 
complex and controversial innervation, which derives from both the cervical and brachial 
plexus. This complexity makes single-injection nerve blocks ineffective. However, since 
Valdes-Vilches introduced the clavipectoral fascia block (CPB) in 2017, it has become a 
validated technique. Subsequent case reports, series, and randomized controlled trials have 
demonstrated its effectiveness, establishing it as a superior alternative to the brachial plexus 
blocks that were previously used [1, 3, 4].  
Literature Review 
The interscalene brachial plexus block (ISBPB), alone or in combination with the superficial 
cervical plexus block (SCPB), has traditionally been adopted as the gold standard anesthetic 
intervention for surgery of the clavicle. Nevertheless, ipsilateral phrenic nerve paralysis 
remains a clear disadvantage of these blocks when used in patients with respiratory 
compromise [5]. Also, ultrasound-guided SCP and superior trunk interscalene blocks have 
been used as sole anesthetic techniques for acromioclavicular joint fixation surgery [1].  
All the sensory nerves supplying the clavicle penetrate the clavipectoral fascia to innervate 
clavicle except for the supraclavicular nerve, which innervates skin above the clavicle. Since 
the sensory block of skin incision could not be achieved with the CPB, a supraclavicular block 
(cervical plexus) should be performed [6]. Given the superficial nature of the plane of local 
anesthetic injection during the CPB and its proximity to the skin itself, it is possible that either 
distal branches of the innervation to the skin also passes between the clavipectoral fascia and 
the clavicle or diffusion of the local anesthetic provided cutaneous blockade. The infiltration of 
local anesthetic at the incision site by surgeons could also potentially block supraclavicular 
nerve [1].  
CPB is a relatively simple block to perform, with a clearly recognizable anatomical landmark: 
the clavicle. It claims to provide surgical anesthesia and analgesia throughout the blockade of 
the peripheral nerve branches that are responsible for the innervation of the clavicle.  
The SCPB targets branches of the cervical plexus, specifically cervical nerve roots C2–C4. 
These branches emerge from the posterior aspect of the sternocleidomastoid muscle, about 
halfway between its origin on the manubrium and medial clavicle and its insertion on the 
mastoid process posterior to the ipsilateral ear. The superficial cervical plexus provides 
anesthesia to the skin from the inferior earlobe superiorly, the midline neck anteriorly, the lateral 
aspect of the trapezius laterally and along the clavicle inferiorly. There is no motor innervation 
[6].  
 
The combination of SCPB and CPB has been shown to be a safe and effective opioid-sparing 
technique that enhances patient satisfaction and may reduce hospital length of stay [1]. Recent 
randomized controlled trials (RCTs) have demonstrated that the combination of CPB and 
SCPB provides analgesia equivalent to that of the traditional ISBPB and SCPB combination 
[3, 4]. The critical difference lies in the side-effect profile. While ISBPB results in diaphragmatic 
paralysis in 45-100% of cases, CPB avoids this complication entirely. Zhuo et al. [3] reported 
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a 92% incidence of hemidiaphragmatic paresis with ISBPB compared to 0% with CPB. 
Consequently, patients receiving CPB maintain normal pulmonary function. Furthermore, the 
CPB/SCPB group demonstrated a lower motor block in the upper extremity, a shorter block 
performance time, and avoided respiratory complications [3, 4]. Given that most patients prefer 
not to be fully awake during surgery, the use of light sedation (such as with dexmedetomidine 
or propofol) is recommended to alleviate anxiety and improve comfort, even when effective 
regional anesthesia is provided. 
Conclusion 
In conclusion, the CPB presents a superior alternative for clavicular fracture surgery, offering 
dual advantages: technical simplicity and a highly favorable safety profile. By effectively 
avoiding phrenic nerve paralysis and upper extremity weakness, it is particularly invaluable for 
trauma patients with concomitant respiratory issues like rib fractures or pneumothorax, where 
general anesthesia and ISBPB carry significant risk. For complete surgical anesthesia, the 
CPB should be combined with a SCPB. Furthermore, adjunctive light sedation with agents 
such as dexmedetomidine or propofol is recommended to enhance patient comfort and 
alleviate intraoperative anxiety. 
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KADAVERIČNI DONOR ORGANA 
 
Selma Sijerčić 
 
Univerzitetsko klinički centar Tuzla, Klinika za anesteziologiju i reanimatologiju 
 
U eksplantacijsko– transplantacijskom procesu razlikujemo pet termina definisanja donora 
organa: mogući, potencijalni, prihvaćeni, stvarni i ostvareni donor. Jedan kadaverični donor 
može obezbjediti čak sedam organa i može spasiti ili olakšati život sedam pacijenata, a ako 
se uzmu u obzir i tkiva može se obezbjediti pomoć za pedeset pacijenata. Kontinuirano 
liječenje patofizioloških poremećaja pacijenata sa moždanom smrću u jedinicama intezivne 
terapije je jedan od ključnih uslova uspješne transplatacije solidnih organa. Osim korišćenja 
invazivnog monitoringa, kao i kod svih drugih kritično obolelih pacijenata, posebnu pažnju 
treba usmjeriti ka praćenju njihove hemodinamike. Rana nadoknada volumena, 
kateholaminska podrška, optimizacija kardiovaskularne i plućne funkcije, upotreba 
dezmopresina za tretman diabetes insipidusa, endokrina podrška zatim elektrolitna i 
acidobazna ravnoteža su specijalne karakteristike odgovarajućeg osnovnog tretmana ovih 
pacijenata. Optimalnim vođenjem pacijenata koji su potencijalni donori, može biti povećan i 
broj i kvalitet solidnih organa koji se transplantiraju. Pokazano je da ti organi imaju bolju 
primarnu funkciju poslije transplatacije što dovodi do bržeg oporavka pacijenata. Smrt mozga 
nosi sa sobom ozbiljne komplikacije koje u kombinaciji s prethodnim komorbiditetima i 
karakteristikama pacijenta imaju negativan uticaj na morfologiju i funkciju organa. Komplikacije 
koje nastaju kao posljedica ishemijskih promjena hipotalamusa i hipofize uključuju: smanjeno 
izlučivanje ADH (eng. antidiuretic hormone) i nastanak dijabetesa insipidusa, hipotermiju te 
pad vrijednosti TSH (eng. thyroid – stimulating hormone) i ACTH (eng. adrenocorticotropic 
hormone) koji uzrokuju smanjenu cirkulirajuću razinu trijodtironina, tirozina i kortizola. Upalni 
odgovor organizma raste zbog povišenja proupalnih citokina (TNF – α, IL 6, IL - 1 ) i 
adhezijskih molekula (ICAM – 1, VCAM – 1) što povećava vjerovatnost akutnog odbacivanja 
organa nakon transplantacije 
 
Ključne reči: moždana smrt, intezivna terapija, donor, hemodinamika, transplantacija 
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CADAVERIC ORGAN DONOR 
 
Selma Sijerčić 
 
Univerzitetsko klinički centar Tuzla, Klinika za anesteziologiju i reanimatologiju 
 
In the explantation-transplantation process, we distinguish five terms for defining an organ 
donor: possible, potential, accepted, actual and realized donor. One cadaveric donor can 
provide as many as seven organs and can save or ease the life of seven patients, and if tissues 
are taken into account, help can be provided for fifty patients. Continuous treatment of 
pathophysiological disorders of patients with brain death in intensive care units is one of the 
key conditions for successful transplantation of solid organs. In addition to the use of invasive 
monitoring, as with all other critically ill patients, special attention should be directed to 
monitoring of their hemodynamics. Early volume replacement, optimization of pulmonary and 
cardiovascular function, catecholamine support, use of desmopressin for the treatment of 
diabetes insipidus, electrolyte and acid-base balance then endocrine support, are special 
characteristics of appropriate basic treatment of these patients. Optimal management of 
patients who are potential donors can increase the number and quality of solid organs that are 
transplanted. It has been shown that these organs have a better primary function after 
transplantation, which leads to a faster recovery of patients. Brain death brings with it serious 
complications that, in combination with previous comorbidities and patient characteristics, have 
a negative impact on the morphology and function of organs. Complications that arise as a 
result of ischemic changes in the hypothalamus and pituitary gland include: reduced secretion 
of ADH (antidiuretic hormone) and the onset of diabetes insipidus, hypothermia and a drop in 
TSH (thyroid - stimulating hormone) and ACTH (adrenocorticotropic hormone) values, which 
cause reduced circulating levels of triiodothyronine, tyrosine and cortisol. The body's 
inflammatory response increases due to an increase in pro-inflammatory cytokines (TNF-α, IL-
6, IL-1 ) and adhesion molecules (ICAM-1, VCAM-1), which increases the likelihood of acute 
organ rejection after transplantation. 
 
Key words: brain death, intensive therapy, donor, hemodynamics, transplantation 
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PERIOPERATIVNA PRIPREMA I SIGURNOST PACIJENTA/STUDIJE SLUČAJA 
 
Bavčić S. Avdić A.Burović K. 
 
Univerzitetski klinički centar Sarajevo, Klinika za anesteziju i ranimaciju, Odjel Intenzivne njege 
  
Uvod     
Procjena rizika za pacijenta te pravovremeni utjecaji na stanja pacijenta ključ su 
anesteziološke preoperativne i perioperativne njege. Prije svakog dijagnostičkog ili terapijskog 
postupka koji zahtijeva primjenu anestezije, pacijenta je potrebno uputiti na anesteziološki 
pregled. Anesteziološki pregled vrši se s nekoliko ciljeva: evaluacija anamneze, fizikalnog 
statusa, terapije i nalaza pacijenta, procjena stabilnosti kroničnih bolesti, procjena rizika 
pacijenta za operativni zahvat, procjena potrebe za preoperativnom i perioperativnom 
optimizacijom te edukacija pacijenta o anesteziološkim postupcima i dobivanje valjanog 
informiranog pristanka.Razvijeni su mnogi modeli procjene perioperativnog rizika. Najrašireniji 
je stratifikacijski model procjene rizika razvijen od strane američkog društva anesteziologa, tzv. 
ASA klasifikacija. Prva verzija ovog skora razvijena je 1941. godine, a posljednja nadopuna 
objavljena je u decembru  2020. godine. Elektivni pacijenti podijeljeni su podijeljeni u 4 klase: 
I - zdravi pacijent, II - pacijent s minornom hroničnom bolešću, III - pacijent sa značajnom ili 
neregulisanom hroničnom bolešću, IV - pacijent s bolešću koja nosi konstantan rizik od smrti. 
Zadnje dvije klase predstavljaju hitnog pacijenta kojem je život neposredno ugrožen kirurškom 
bolešću te moždano mrtvog donora organa. Svaka je od ASA klasa povezana s 
aproksimativnim udjelom komplikacija i mortaliteta. Pacijenti statusa ASA I imaju 2% rizika od 
komplikacija i 0.02% rizika od perioperativnog mortaliteta. ASA II kategorija - ujedno i 
kategorija s najviše pacijenata - povezana je s 5% rizika od komplikacija i 0.14% rizika od 
mortaliteta. ASA III i ASA IV kategorije nose sa sobom značajno veće rizike od komplikacija i 
perioperativnog mortaliteta: ASA III 14% komplikacija i 1.41% mortaliteta, ASA IV 37% 
komplikacija i 11.14% mortaliteta. Analiza epidemioloških podataka o konkretnoj patologiji 
također otkriva relativno visok udio komplikacija i rizičnih čimbenika: do 31.7% pacijenata 
podvrgnuto kolorektalnoj kirurgiji razvije perioperativne komplikacije, navodi Ban prema 
Tanovim podacima iz 2014. Također, 45% pacijenata starijih od 45 godina boluje od 
hipertenzije ili hiperlipidemije. Prema Smilowitzu, incidencija perioperativne srčane smrti, 
infarkta miokarda ili moždanog udara u američkoj populaciji iznosi 3%, a incidencija 
laboratorijski dokazane ozljede miokarda iznosi do 20% nekardijalnih hirurških pacijenata. 
Cilj rada: Analizom literature uvidjeti najnovije spoznaje vezane uz preoperativnu i 
perioperativnu optimizaciju. Izučiti metode i ishode optimizacijskih intervencija. Izvući zaključke 
o intervencijama te njihovoj svrhovitosti. Uvidjeti moguću primjenu u hrvatskom zdravstvenom 
sistemu. 
  
Materijal i metode: Rad je usmjeren na optimizaciju odraslih pacijenata za elektivnu 
nekardijalnu hirurgiju. U izradi ovog preglednog rada korištene su baze podataka PubMed i 
Cochrane, te trenutno aktualne smjernice društava ASA, ERAS, ESAIC, ESPEN, 
HLK/HDARIM i SPAQI javno dostupne putem njihovih mrežnih stranica. Analizirane su 
statistike SZO. Prilikom pretrage PubMeda i Cochranea korištene su navedene ključne riječi: 
"preoperative", "perioperative", "preoperative AND evaluation", "perioperative" AND 
"cardiovascular assessment", "preoperative" AND "optimization", "perioperative" AND 
"cardiovascular optimization", "perioperative" AND "anemia" AND "correction" , "perioperative" 
AND "nutritional risk", "perioperative" AND "nutritional optimization", "perioperative" AND 
"obesity", "perioperative" AND "smoking cessation", "perioperative" AND "alcohol cessation", 
"perioperative" and "cognitive prehabilitation", "postoperative" AND "delirium", "postoperative" 
AND "cognitive dysfunction", "perioperative" AND "asthma", "perioperative" AND "COPD", 
"perioperative" AND "pulmonary disease", "perioperative" AND "diabetes", "PONV" AND 
"prophylaxis", "postoperative" AND "nausea" AND "vomiting", "multimodal analgesia", "opioid-
sparing", "early mobilization", "perioperative" AND "COVID-19", "perioperative" AND 
"postCOVID", "ERAS" AND "implementation". S obzirom na to da posljednje smjernice društva 
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ESAIC za preoperativnu pripremu odraslih pacijenata za elektivnu nekardijalnu hirurgiju 
datiraju iz 2018., postavljeni su kriteriji vremenskog raspona između 2019. i 2022. godine. 
Također, navedeno razdoblje uključuje i nedavnu pandemiju COVID-19, te je analiziran utjecaj 
te bolesti na perioperativne komplikacije te na metodologiju elektivne hirurgije. 
Rezultati: Rezultati analize literature predstavljeni su prema organskim sistemima koje 
zahvaćaju te specifičnim patologijama: kardiovaskularna optimizacija, respiratorna 
optimizacija s analizom elektivnog zahvata nakon COVID-19 infekcije, optimizacija nutritivnog 
statusa, kognitivna prehabilitacija, multimodalna analgezija te rana mobilizacija. 
Ključne riječi: anamneza/hereditarna anamneza, komorbiditeti,genetska predispozicija 
prevencija,terapijske smjernice,njega, životne navike. 
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PRIKAZ SLUČAJA: IZAZOVI U LIJEČENJU REKURENTNOG METABOLIČKOG 
AKUTNOG PANKREATITISA 
 
Jasmina Smajić1, Dženana Korman1, Azra Osmančević1 
 
1 Javna Zdravstvena Ustanova Univerzitetski Klinički Centar Tuzla, Klinika za anesteziologiju i 
reanimatologiju   
 
UVOD: Metabolički pankreatitis predstavlja upalu pankreasa uzrokovanu 
hipertrigliceridemijom, hiperkalcemijom, porfirijama ili dijabetesom sa incidencom 5%-10% u 
odnosu na ostale tipove pankreatitisa. Karakteriše se ponavljanim epizodama pankreatitisa 
različtog intenziteta. U prikazu slučaja predstaviti ćemo pacijenta sa rekurentnim oblikom 
akutnog metaboličkog pankreatitisa. 
PRIKAZ SLUČAJA: 32-godišnji pacijent je premješten na Kliniku za anesteziologiju i 
reanimatologiju nakon konzilijarnog kolegija sa Klinike za interne bolesti zbog teške forme 
pankreatitisa. U anamnestičkim podacima pacijent prebolovao hepatitis B i nekoliko puta 
liječen zbog pankreatitisa, posljednji put hospitaliziran godinu dana prije. U sklopu sprovedene 
dijagnostike urađen CT abdomena na kome se opišu promjene po tipu nekrotizirajućeg 
pankreatitisa.  Pacijent na prijemu svjestan, dispnoičan, cijanotičan, blijed, hemodinamski 
nestabilan, distendiranog tvrdog abdomena, epigastrično bolnog na palpaciju, oliguričan, 
tahikardičan, disanje bazalno nečujno sa produženim ekspirijem. U laboratorijskim nalazima 
dominira metabolička acidoza, normocitna normohromna anemija, trombocitopenija, visoki 
parameti bubrežne funkcije, povišene transaminaze, povišeni markeri srčane nekroze, 
hipertrigliceridemija, povišene lipaze, hipoproteinemija, povišeni upalni parametri, te visoke 
vrijednosti aPTT. Pacijent se spoji na HFOT, plasira se centralni venski kateter, te se uradi RTG 
pluća na kome se opiše infiltracija i pleuralni izliv obostrano, nastavi se ranije započet 
hemodijalizni tretman. U narednom toku hospitalizacije pacijent respiratorno insuficijentan te 
se sedira, relaksira, intubira i spoji na mehaničku ventilaciju na kojoj je proveo 10 dana. 
Pacijent je proveo ukupno 22 dana u Odjeljenju intezivne terapije, urađeno je 9 hemodijaliznih 
tretmana, nastavljena je redovna biohemijska, hematološka, mikrobiološka, radiološka 
dijagnostika, terapija bola, sprovedene su medikamentozne i infuzione terapijske mjere, 
adekvatna ishrana pacijenta, te suportivna psihološka njega i redovne konsultacije nefrologa, 
hiruga, gastroenterologa, psihijatra, kliničkog farmakologa i fizijatra. Kliničkim i laboratorijskim 
poboljšanjem pacijent se premješta na Kliniku za interne bolesti na daljnje liječenje. 
ZAKLJUČAK: Metabolički pankreatitis kod pacijenta je suspektno izazvan visokim 
vrijednostima triglicerida. Pored hemodinamske stabilizacije, te korekcije metaboličkih 
parametara potrebno je obratiti pažnju i energetske unose pri sumnji na hipertrigliceridemiju.  
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CASE REPORT: CHALLENGES IN THE TREATMENT OF RECURRENT 
METABOLIC ACUTE PANCREATITIS 
 
Azra Osmančević1, Jasmina Smajić1, Dženana Korman1 
 
1 Public Health Institution University Clinical Center Tuzla, Clinic for anesthesiology and 
resuscitation 
 
INTRODUCTION: Metabolic pancreatitis is inflammation of the pancreas caused by 
hypertriglyceridemia, hypercalcemia, porphyria or diabetes with an incidence of 5%-10% 
compared to other types of pancreatitis. It is characterized by repeated episodes of pancreatitis 
of varying intensity. In the case report, we will present a patient with a recurrent form of acute 
metabolic pancreatitis. 
CASE REPORT: A 32-year-old patient was transferred to the Clinic for Anesthesiology and 
Reanimation after a consultative course from the Clinic for Internal Diseases due to a severe 
form of pancreatitis. In the anamnestic data, the patient recovered from hepatitis B and was 
treated several times for pancreatitis, the last time he was hospitalized a year before. As part 
of the diagnostics, a CT scan of the abdomen was performed, on which the description of the 
pancreas corresponds to necrotizing pancreatitis. The patient on admission is conscious, 
dyspnoic, cyanotic, pale, hemodynamically unstable, with a distended hard abdomen, 
epigastric pain on palpation, oliguric. Auscultatory heart action is tachycardic, lung sound is 
basally silent with prolonged expiration. Laboratory findings are dominated by metabolic 
acidosis, normocytic normochromic anemia, thrombocytopenia, high parameters of renal 
function, elevated transaminases, elevated markers of cardiac necrosis, hypertriglyceridemia, 
elevated lipases, hypoproteinemia, elevated inflammatory parameters, and high aPTT values. 
The patient is placed on HFOT, a central venous catheter is placed, and an X-ray of the lungs 
is performed, which describes infiltration and pleural effusion on both sides, and the 
hemodialysis treatment started earlier is continued. In the following course of hospitalization, 
the patient becomes respiratory insufficient and is sedated, relaxed, intubated and put on 
mechanical ventilation for duration of 10 days. The patient spent a total of 22 days in the 
Intensive Care Unit, 9 hemodialysis treatments were performed, regular biochemical, 
hematological, microbiological, radiological diagnostics were continued, pain therapy 
continued, medication and infusion therapy measures were implemented, adequate nutrition 
of the patient, and supportive psychological care and regular consultations with nephrologists, 
surgeons, gastroenterologists, psychiatrists, clinical pharmacologists and physiatrists. With 
clinical and laboratory improvement, the patient is transferred to the Clinic for Internal Diseases 
for further treatment. 
CONCLUSION: Metabolic pancreatitis in the patient is suspected to be caused by high 
triglyceride values. In addition to hemodynamic stabilization and correction of metabolic 
parameters, it is necessary to pay attention to energy intake when hypertriglyceridemia is 
suspected. 
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KADA JE FLEGMONA VIŠE OD INFEKCIJE: MULTIDISCIPLINARNI PRISTUP U 
TERAPIJI 
 
Lejla Mujkić1, Jasmina Smajić1, Amra Modrić1  
 

1Javna Zdravstvena Ustanova Univerzitetsko Klinički Centar Tuzla 
 
Flegmona je difuzna, nejasno ograničena, progredirajuća upala mekog tkiva, često 
bakterijskog porijekla. Liječenje je kompleksno, nerijetko otežano neprepoznatim lokusom 
nastanka  infekcije, stoga je multidisciplibarni pristup liječenju od izuzetnog značaja. 
Pacijentica životne dobi 60 godina hospitalizuje se na Kliniku za bolesti uha grla i nosa radi 
bolova i otoka sa lijeve strane  vrata. Prethodno je pacijentica u više navrata pregledana od 
strane ortopeda, infektologa, te  upućena na kućno liječenje.  Pacijentica je gojazna  od ranije 
se liječi od povišenog pritiska i artritisa. Narednog dana pacijentica lošeg opšteg stanja, u 
laboratorijskim nalazima povišeni upalni parametri, na CT snimku vrata i toraksa opisuju se 
promjene u sklopu inflamacije.  Indicira se hitni operativni tretman od strane ORL specijaliste 
skupa sa torakalnim hirurgom, kada se načini: Exploratio colli et thoracis anterior l sin., 
Extripatio tumoris susp lipoma colli l sin. Postoperativno bez pokušaja buđenja pacijentica 
primljena u OIT hirurški blok Klinike za anesteziju i reanimaciju. Pri prijemu sedirana, 
relaksirana, intubirana, arteficijelno ventilirana, hemodinamski nestabilna, na vazopresornoj 
potpori. U daljem nastavku tretmana svakodnevno se vršio prevoj u operativnoj sali u sterilnim 
uslovima, u sastavu ORL specijaliste, torakalnog hirurga i ortopeda. U početnim danima 
hospitalizacije prevoj se vršio dva puta u operativnoj sali. Progresijom bolesti i lokalnog nalaza, 
tokom prevoja tretirana i od strane hirurga i ginekologa. Zbog progresije laboratorijskih i 
mikobioloških nalaza, praćena od strane  mikrobiologa, kliničkog farmakologa, infektologa, 
također  u nekoliko navrata obrazuje se i konzilijarni kolegij. Svakodnevne kontrole od strane 
nefrologa, radi sprovođenja hemodijaliznog tretmana. Praćena od strane hirurga i 
gastroenterologa radi gastrointestinalnih tegoba. 
Kompleksnost oboljenja, ali i komplikacija koje nastaju zbog osnovnog oboljenja često su 
životno ugrožavajuće, te iziskuje mukotrpan multidisciplinarni pristup i liječenje. 
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WHEN PHLEGMON IS MORE THAN AN INFECTION: A MULTIDISCIPLINARY 
APPROACH AND THERAPY 
 
Amra Modrić¹, Jasmina Smajić¹, Lejla Mujkić¹ 
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Phlegmon is a diffuse, poorly defined, progressive inflammation of soft tissue, often of bacterial 
origin. Treatment is complex and is frequently complicated by the unrecognized focus of 
infection; therefore, a multidisciplinary approach to treatment is of exceptional importance.  
A 60-year-old female patient was hospitalized at the ENT Clinic due to pain and swelling on 
the left side of the neck. The patient had previously been examined several times by an 
orthopedist and an infectious disease specialist and was referred for home treatment. The 
patient was obese and had a history of hypertension and arthritis. The following day, her 
general condition worsened, with elevated inflammatory parameters in laboratory findings. CT 
imaging of the neck and thorax revealed inflammatory changes. An urgent surgical intervention 
was indicated by the ENT specialist together with a thoracic surgeon, during which the 
following procedures were performed: Exploratio colli et thoracis anterior l. sin., Extripatio 
tumoris susp. lipoma colli l. sin. Postoperatively, without attempts at awakening, the patient 
was admitted to the Intensive Care Unit of the Clinic for Anesthesiology and Resuscitation. On 
admission, she was sedated, relaxed, intubated, artificially ventilated, hemodynamically 
unstable, and on vasopressor support. In the course of further treatment, daily wound 
dressings were performed in the operating room under sterile conditions by an ENT specialist, 
thoracic surgeon, and orthopedist. During the hospitalization, dressings were performed twice 
daily. With disease progression and worsening local findings, treatment also included 
interventions by a general surgeon and gynecologist. Due to the progression of laboratory and 
microbiological findings, the patient was monitored by a microbiologist, clinical pharmacologist, 
and infectious disease specialist, and several times a multidisciplinary consultation board was 
convened. Daily assessments were also conducted by a nephrologist for hemodialysis 
treatment, as well as by a surgeon and gastroenterologist due to gastrointestinal 
complications.  
The complexity of the disease, along with complications arising from the underlying condition, 
often becomes life-threatening and requires a demanding multidisciplinary approach to 
treatment. 
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DIJAGNOZA SAKRIVENA IZA POSTOPERATIVNE SJENE: PRIKAZ SLUČAJA 
SKRIVENE MIASTENIJE GRAVIS IZA AKUTNE RESPIRATORNE 
INSUFICIJENCIJE 
 
Selma Bajat, Manja Spahalic 
 
Sveučilišna klinička bolnica Mostar, Mostar, Bosna i Hercegovina 
 
Uvod: 
Miastenija gravis je autoimuna bolest koja može uzrokovati tešku respiratornu insuficijenciju, 
osobito kada su zahvaćeni bulbarni i respiratorni mišići. Kod bolesnika s prethodnim 
neurokirurškim zahvatima, klinička slika može biti zamagljena pretpostavkom o recidivu 
osnovne bolesti. 
Prikaz slučaja: 
Prikazujemo slučaj 56-godišnjeg muškarca primljenog zbog akutne hiperkapnijske 
respiratorne insuficijencije. Bolesnik je prethodno operiran zbog frontalnog meningeoma, što 
je u početku usmjerilo dijagnostički proces prema mogućem recidivu tumora. No, progresivna 
disfagija, kaheksija i odsustvo radioloških i infektivnih nalaza potaknuli su sumnju na 
neuromišićnu etiologiju. Serološkim testiranjem potvrđena je dijagnoza miastenije gravis 
(pozitivna anti-AChR antitijela). Uspješna plazmafereza rezultirala je brzim kliničkim 
poboljšanjem i potpunim oporavkom bolesnika. 
Rasprava: 
Ovaj slučaj naglašava važnost diferencijalnodijagnostičkog promišljanja u bolesnika s akutnom 
respiratornom insuficijencijom nejasne etiologije. Pretpostavke temeljene na prethodnoj 
dijagnozi mogu odgoditi prepoznavanje reverzibilnih i terapijski dostupnih entiteta poput 
miastenijske krize. 
Zaključak: 
Komorbiditeti i ranija anamneza ne smiju isključiti razmatranje novih dijagnoza. Pravovremeno 
prepoznavanje miastenije gravis i započinjanje ciljanog liječenja, kao u ovom slučaju 
plazmaferezom, može dovesti do potpunog oporavka čak i kod teške respiratorne prezentacije.  
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COMBINED LUMBAR-SACRAL PLEXUS BLOCK FOR HIP FRACTURE SURGERY 
IN HIGH SURGICAL RISK GERIATRIC PATIENT: A CASE REPORT 
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1Clinic for Anesthesia and Reanimation, University Clinical Center Sarajevo, Bosnia and 
Hercegovina 
 
Introduction: Traditionally, the most common mode of regional anesthesia in hip fracture (HF) 
surgery is neuraxial anesthesia (NA), as spinal or epidural anesthesia. However, NA also has 
several disadvantages, such as intraoperative hypotension, urine retention, and epidural 
hematoma, which potentially lead to fatal consequences as myocardial infarction, stroke, and 
central nervous system infection. The application of combined lumber and sacral plexus block 
(CLSB), has been introduced as a newer peripheral anesthesia method in HF surgery with a 
comparable efficacy to NA.  
Aim: In this case report we shared our anesthesia experience with HF surgery in high surgical 
risk geriatric patient. 
Case Description: An 85-year-old female (80 kg) with multiple comorbidities — HFrEF (LVEF 
25%), severe pulmonary hypertension, severe tricuspid and moderate mitral regurgitation, 
hypertension, diabetes and hypothyroidism (ASA IV) — was scheduled for right intracapsular 
(femoral neck) fracture repair. In the operating room, vital signs were monitored. 
Intraoperatively, the patient was administered oxygen (4 L/min) and premedication with 1 mg 
midazolam. Ultrasound- and nerve stimulator-guided lumbar plexus (Shamrock approach) and 
sacral plexus blocks were performed with 20 mL of 0.5% levobupivacaine each. Adequate 
block was confirmed after 60 minutes. At the beginning of surgery, at the skin level, patient 
experienced some pain; therefore, 25 µg fentanyl intravenously was administered. To make 
patient comfortable during surgery, 10mg of propofol and 10mg of ketamine were administered 
pro re nata. On skin closure, 25 µg fentanyl was administered. The surgery lasted 75 minutes. 
Postoperatively patient was transferred and monitored in the ICU overnight. She experienced 
no respiratory compromise or postoperative complications.  
Conclusion: High surgical risk elderly patients undergoing HF surgery require more specific 
attention due to their fragility. The combination of lumbar and sacral plexus block may offer 
reliable surgical anesthesia, adequate postoperative pain control, and reduced risk of HF 
surgery complications in high surgical risk geriatric patients. 
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Uvod: Tradicionalno, najčešći vid regionalne anestezije za operaciju preloma kuka (PK) je 
neuraksijalna anestezija (NA), bilo spinalna ili epiduralna anestezija. Međutim, NA ima nekoliko 
nedostataka, kao što su intraoperativna hipotenzija, retencija urina i epiduralni hematom, koji 
potencijalno mogu dovesti do fatalnih posljedica poput infarkta miokarda, moždanog udara i 
infekcije centralnog nervnog sistema. Primjena kombinovanog lumbalnog i sakralnog pleksus 
bloka (KLSB) uvedena je kao novija metoda regionalne anestezije u hirurgiji PK sa efikasnošću 
uporedivom sa NA. 
Cilj: U ovom prikazu slučaja podijelili smo naša iskustva anestezije za hirurgiju PK kod 
gerijatrijskog pacijenta sa visokim operativnim rizikom. 
Prikaz slučaja: 85-godišnja žena (80 kg) sa više komorbiditeta - HFrEF (LVEF 25%), teška 
plućna hipertenzija, teška trikuspidalna i umjerena mitralna regurgitacija, hipertenzija, 
dijabetes i hipotireoza (ASA IV) - bila je zakazana za operaciju preloma desnog vrata femura 
(intrakapsularna fraktura). U operacionoj sali praćeni su vitalni znaci. Intraoperativno, 
pacijentici je dat kisik (4 L/min) i premedikacija sa 1 mg midazolama. Izvršeni su blok 
lumbalnog pleksusa (Shamrock pristup) i sakralnog pleksusa, pod kontrolom ultrazvuka i sa 
nervnim stimulatorom, sa po 20 mL 0,5% levobupivakaina za svaki blok. Adekvatan blok je 
utvrđen nakon 60 minuta. Na početku operacije, na nivou kože, pacijentica je osjećala blagu 
bol; stoga je intravenski dato 25 µg fentanila. Da bi se pacijentici osigurala udobnost tokom 
operacije, dato je 10 mg propofola i 10 mg ketamina prema potrebi. Tokom zatvaranja kože, 
dato je 25 µg fentanila. Operacija je trajala 75 minuta. Postoperativno je pacijentica 
premještena i praćena u intenzivnoj njezi tokom noći. Pacijentica nije imala respiratornih niti 
postoperativnih komplikacija. 
Zaključak: Stariji pacijenti sa visokim operativnim rizikom koji se podvrgavaju operaciji PK 
zahtijevaju posebnu pažnju zbog njihove fragilnosti. Kombinovani lumbalni i sakralni pleksus 
blok može dati pouzdanu hiruršku anesteziju, adekvatnu postoperativnu kontrolu bola i 
smanjeni rizik od komplikacija nakon operacije PK kod gerijatrijskih pacijenata sa visokim 
operativnim rizikom. 
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RISK FACTORS FOR EMERGENCE AGITATION IN ADULTS UNDERGOING 
ABDOMINAL SURGERY WITH GENERAL ANESTHESIA - A TWO-CENTER 
PROSPECTIVE OBSERVATIONAL STUDY 
 
Alma Jahić, Mirza Kovačević, Ismeta Karić Herić, Selma Sijerčić, Slavenka Štraus 
 

Aim To identify the risk factors related with emergence agitation in adults undergoing 
abdominal surgery with general anesthesia. 
Methods We prospectively analysed 107 patients in two hospitals centers aged ≥18 years who 
underwent emergency or elective abdominal surgery (appendectomy, herniorrhaphy or 
cholecystectomy) between June 2024 and January 2025. Analysed data were: demographic 
data, American Society of Anesthesiologist physical status classification (ASA) and education 
status, smoking, alcohol consumption, comorbidities, duration indicators (surgery and 
anesthesia length), fasting, emergency, approach to the surgery, previous hospital and the ICU 
stays, requirement and placement of nasogastric tube (NGT), urinary catheter (UC), central 
venous line (CVL) with hemodynamic parameters; blood pressure (BP) and heart rate (HR) 
monitored at four time intervals (before induction -t1, before endotracheal intubation-t2, before 
extubation-t3 and post-extubation-t4). The degree of agitation were assessed with a Richmond 
Sedation Agitation Scale (SAS) and with a Riker Sedation Agitation Scale (RASS) before (T1) 
and after extubation (T2).  
Results Multivariate regression analysis showed that the following variables were found to be 
significantly associated with emergence agitation according to SAS: ASA status (p=0.000), BP 
t3 (p=0.005) on T1, BW (p=0.007) and education (p=0.015) on T2. The strongest relation with 
agitation according to RASS had BP t1 (p=0.058) on T1, presence of NGT (p=0.028) and BP 
t3 (p=0.045) on T2. 
Conclusion Emergence agitation following general anesthesia in adults undergoing 
abdominal surgery is a common complication. Knowing the risk factors for emergence agitation 
is of great importance in order to prevent it and treat it in a timely manner. 
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PREOPERATIVNA PRIPREMA I KLINICKA ISKUSTVA KOD PACIJENATA SA 
POTESKOCAMA U RASTU I RAZVOJU - PRVI KORAK, SAVLADATI LICNI STRAH 
 
PREOPERATIVE PREPARATION AND CLINICAL EXPERIENCES IN PATIENTS 
WITH GROWTH AND DEVELOPMENT DIFFICULTIES - THE FIRST STEP, 
OVERCOMING PERSONAL FEAR 
 
Kadić B., Muftić A., Altumbabić L., Bečić E., Halvadžić E., Mešić A., Gadžo A.,  Čelić-Spužić 
E.1, Ćurevac E., Karavdić E. 
 
Klinika za anesteziju  reanimaciju, Klinički centar Univerziteta u Sarajevu  
 
Uvod: Anestezija za stomatološko zbrinjavanje pacijenata sa poteškoćama u rastu i razvoju 
predstavlja izuzetan izazov za anesteziologe. Najčešće ovi pacijenti imaju teška neurološka 
oboljenja uz brojne komorbiditete, samim tim su podložniji rizicima pojave perioperativnih 
komplikacija. Otežana komunikacija, razumijevanje te izražen strah su prva prepreka u 
pripremi pacijenata za stomatološko zbrinjavanje. Sa anesteziološkog aspekta zbog širine 
znanja i ranijih iskustava postoji potreba za individualiziranom preoprativnom pripremom te 
prepoznavanje i prilagođavanje anesteziološke tehnike stanju pacijenta. U Kliničkom Centru 
Univerziteta u Sarajevu uz kolegij Stomatološkog fakulteta sa stomatološkim klinikama 
Univerziteta u Sarajevu, multidisciplinarnim pristupom nastoji se postići optimalno stanje 
pacijenta za stomatolosko zbrinjavanje kao i postoperativno praćenje pacijenata. 
Cilj: Cilj ovog rada je prikazati korake preoperativne pripreme pacijenata za stomatološko 
zbrinjavanje, skrenuti pažnju na moguće anesteziološke i hirurške komplikacije kod ovih 
pacijenata te prikazati primijenjene metode i tehnike rada u našoj Ustanovi. 
Materijal i metode: Retrospektivnom studijom analizirani su podaci 66 pacijenata sa 
poteškoćama u rastu i razvoju zbrinutih na Stomatološkom fakultetu sa stomatološkim 
klinikama od strane anestezioloških timova Klinike za anesteziju i reanimaciju Klinickog Centra 
Univerziteta u Sarajevu, u periodu od 24.11.2024. do 24.08.2025. godine. U okviru 
anesteziološke pripreme evidentirane su stomatološke operativne dijagnoze, preoperativne 
kliničke dijagnoze, internistički/pedijatrijski pregledi, specijalistički pregledi prema kliničkim 
potrebama, radiološka i laboratorijska dijagnostika. 
Rezultati: Tokom stomatoškog zbrinjavanja u opštoj anesteziji obrađeno je 66 pacijenata. 
Prethodno u preoperativnoj pripremi su 5 pacijenata zbog ASA 3 nalaza proslijeđena na 
hospitalni tretman. Prosječna starosna dob obrađenih pacijenata bila je 16 godina, najmlađi 
pacijent je imao 4godine, a najstariji 47. Najveći broj pacijenata je iz Sarajevskog kantona 
78,7%. Prosječna kilaža pacijenta iznosila je 49,4kg. Od ukupnog broja, 96,9% imalo je 
pridružene bolesti, a samo dva pacijenta su bili u potpunosti zdravi. Od svih pregledanih 
pacijenata, 74,2% su da neurološkim oboljenjima, od čega je 69,9% sa udruženim 
dijagnozama autizma i usporenog razvoja, 27,7% pod dijagnozom epilepsije te 10% 
cerebralne paralize i 9% Down sindrom. Radiološki pregled pluća otkrio je promjene u plućnom 
parenhimu kod manjeg broja pacijenata. U laboratorijskim nalazima, produžen APTT je 
zabilježen kod 3 pacijenta. Najzastupljenija krvna grupa je A+ kod 42,2%, a prate je 0+ i B+ 
kod 20% pacijenata. Nisu zabilježene komplikacije prilikom uspostavljanja disajnog puta. 
Postoperativni laringealni stridor zabilježen je kod jednog pacijenta, postoperativna mučnina 
prijavljena je kod 12 pacijenata. U postoperativnom periodu nisu zabilježene komplikacije u 
smislu neočekivanog krvarenja niti zarastanja rana. 
Zaključak: Ističemo važnost individualiziranog pristupa prema stomatološkom stanju, kao i 
kliničkoj slici i komorbiditetima pacijenta. Detaljnom preoperativnom pripremom i iscprnim 
multidiscipliniranim pristupom snižen je rizik perioperativnih komplikacija što rezultira 
uspješnim stomatološkim zbrinjavanjem i zadovoljavajućim postoperativnim tokom. 
Ključne riječi: anestezija, poremećaji u rastu i razvoju, stomatološki zahvati, disajni put, 
poremećaji krvarenja 
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PRIKAZ SLUČAJA: IZAZOV I USPJEH U LIJEČENJU AKUTNE RESPIRATORNE 
INSUFICIJENCIJE KAO KOMPLIKACIJE UROĐENOG DEFORMITETA 
 
Lejla Mujkić1, Jasmina Smajić1, Maja Tomić Sejranić1, Damir Pištoljević1, Azra Osmančević1 

 
1 Javna Zdravstvena Ustanova Univerzitetski Klinički Centar Tuzla  
 
UVOD: Skolioza je rotacijska deformacija kičmenog stuba, česta morfološka karakteristika 
cerebralne paralize, koja se odlikuje motornom disfunkcijom i mišićnom slabosti. Teški oblik 
rigidne skolioze kompromituje kardiorespiratornu funkciju. 
PRIKAZ SLUČAJA: 25 godišnji pacijent je primljen u Odjeljenje intenzivne terapije Klinike za 
anesteziologiju i reanimatologiju, iz druge Ustanove, zbog akutno nastale respiratorne 
insuficijencije. Anamnestički pacijent od ranije boluje od cerebralne paralize udružene sa 
mikrocefalijom, afazijom, gluvoćom i epilepsijom, posljednja hospitalizacija u našoj Ustanovi 
prije nekoliko godina zbog hirurški tretiranog empijema pleure. Pri prijemu pacijent nepokretan 
u bolničkom krevetu, svjestan, kontakt se ne uspostavlja, prati pogledom, spontanog disanja, 
tahikardičan, normotenzivan, tahipnoičan, disajni šum desno tiši uz produžen ekspirij sa 
niskotonskim vizingom, SpO2 83%. Kičmeni stub skoliotičan, lijevi gornji ekstremitet u 
kontrakturi. U laboratorijskim nalazima dominira respiratorna acidoza, hiperkapnija, povišeni 
upalni parametri i hipokaliemija. Plasira se urinarni kateter i centralni venski kateter, pacijent 
se postavi na HFOT te se SpO2 poboljša. Uradi se RTG snimak pluća na kome se opiše 
masivna infiltracija desnog pluća. U toku dalje hospitalizacije dolazi do pogoršanja respiratorne 
funkcije te se pacijent sedira, relaksira, intubira fiberoptičkim bronhoskopom i spoji na SIMV 
modus ventilacije. Za mikrobiološku analizu se uzme bris nosa iz kog se izoluje Serratia 
marcescens, bris grla i bronholavat koji su pozitivni na Pseudomonas aeruginosa, iz sputuma 
se izoluje Influenza A virus, Pseudomonas aeruginosa i Staphylococcus aureus, ostatak 
uzoraka sterilan. Zbog mikrobioloških analiza pacijent je bio u izolaciji, ordinira se antibiotska 
terapija prema antibiogramu, kortikosteroidna i suportivna terapija, načini se toaleta 
traheobronhalnog stabla. Konsultuju se torakalni hirurg, pulmolog, infektolog, klinički 
farmakolog, ortoped. Tokom narednih dana mijenjaju se modusi ventilacije shodno 
respiratornoj suficijenciji. Uz ordiniranu terapiju dolazi do poboljšanja gasnih analiza. Uradi se 
redovna kontrola RTG snimaka pluća koja kroz nekoliko dana pokaže regresiju opisivanih 
infiltrativnih promjena. Pacijentu se načini hirurška traheotomija usljed prolongirane intubacije. 
Zbog kliničkog i laboratorijskog poboljšanja dvanesti dan hospitalizacije pacijent, artificijelno 
ventiliran uz pratnju medicinskog osoblja, se premješta u matičnu Ustanovu na daljnje 
liječenje.  
ZAKLJUČAK: Usljed ekstremne skolioze, respiratorna funkcija je narušena zbog poremećaja 
položaja i rigidnosti grudnog koša, oslabljene mišićne respiratorne muskulature, smanjenog 
volumnog kapaciteta pluća što pogoduje razvoju pneumonije što vodi ka akutnoj respiratornoj 
insuficijenciji.  
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INTRODUCTION: Scoliosis is a rotational deformation of the spinal column, a common 
morphological characteristic of cerebral palsy, characterized by motor dysfunction and muscle 
weakness. Severe rigid scoliosis compromises cardiorespiratory function. 
CASE REPORT: A 25-year-old patient was admitted to the Intensive Care Unit of the Clinic for 
Anesthesiology and Reanimation, from another Institution, due to acute respiratory 
insufficiency. In the anamnestic data, patient has cerebral palsy associated with microcephaly, 
aphasia, deafness and epilepsy, the last hospitalization in our Institution was a few years ago 
due to surgically treated pleural empyema. On admission, the patient is immobile in the hospital 
bed, conscious, uncontactable, breathing spontaneously, tachycardic, normotensive, 
tachypnoic, the breath murmur is quieter on the right side with prolonged expiration with low-
pitched wheezing, SpO2 83%. Spinal column is scoliotic, left upper extremity is in contracture. 
Laboratory findings are dominated by respiratory acidosis, hypercapnia, elevated inflammatory 
parameters and hypokalemia. A urinary catheter and a central venous catheter are placed, the 
patient is placed on HFOT and the SpO2 improves. An X-ray of the lungs is performed, which 
describes the massive infiltration of the right lung. During further hospitalization, the respiratory 
function deteriorates, and the patient is sedated, relaxed, intubated with a fiberoptic 
bronchoscope and connected to the SIMV mode of ventilation. For microbiological analysis, a 
nasal swab is taken from which Serratia marcescens is isolated, a throat swab and a 
bronchoalveolar lavage are positive for Pseudomonas aeruginosa, the Influenza A virus, 
Pseudomonas aeruginosa and Staphylococcus aureus are isolated from the sputum, the rest 
of the samples are sterile. The patient was placed in isolation, antibiotic therapy was prescribed 
according to the antibiogram, corticosteroid and supportive therapy was given, the toilet of the 
tracheobronchial tree was done. Thoracic surgeon, pulmonologist, infectious disease 
specialist, clinical pharmacologist, orthophedic surgeon are consulted. During the following 
days, ventilation modes change according to respiratory sufficiency. With prescribed therapy, 
there is an improvement in gas analysis. A regular control of X-ray images of the lungs is 
performed, which shows regression of the described infiltrative changes within a few days. Due 
to the prolonged intubation, a surgical tracheotomy was performed. Due to clinical and 
laboratory improvement, on the twelfth day of hospitalization, the patient, artificially ventilated 
and accompanied by medical staff, was transferred to the parent Institution for further 
treatment. 
CONCLUSION: Due to extreme scoliosis, the respiratory function is impaired due to the 
position and rigidity of the chest, weakened respiratory musculature, reduced volume capacity 
of the lungs, which favors the development of pneumonia, which leads to acute respiratory 
insufficiency. 
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Uvod: Primjena anestezije omogućava preciznije obavljanje dijagnostičke procedure, 
olakšava rad dijagnostičara, u potpunosti stvara ugodnost i omogućava hemodinamsku 
stabilnost pacijenta. Od izuzetnog je značaja kod pedijatrijskih pacijenata i u ovoj populaciji 
predstavlja poseban izazov za anesteziologa, naročito kada se radi o pacijentima sa malignim 
oboljenjima. 
 
Prikaz slučaja: Pacijentica dobi 12 godina primljena je u Kliniku za dječije bolesti UKC Tuzla 
na Odjeljenje za hematologiju i onkologiju radi dodatne obrade i planirane biopsije limfnih 
čvorova vrata na Klinici za otorinolaringologiju.  Pacijentica se uvede u operacionu salu Klinike 
za ORL, načini se biopsija (Extirpatio lymphonodi colli l.sin.) te se plasira CVK u dubokoj 
sedaciji Propofolom. Po završetku procedure u operacionoj sali dolazi do desaturiranja i 
otežane ventilacije. Pacijentica se intubira te se pristupi mjerama kardiopulmonalne 
reanimacije. Nakon stabiliziranja stanja, pacijentica se bez pokušaja buđenja sedirana, 
relaksirana, intubirana, arteficijelno ventilirana premjesti u OIT Hirurški blok radi potrebe za 
daljim intenzivnim liječenjem i monitoringom. Ubrzo se pacijentica ekstubira, spontano diše, 
hemodinamski stabilna. Kontrolišu se laboratorijski nalazi, konsultuju se dječiji hirurg i 
pedijatar. Patohistološki nalaz potvrdi dijagnozu T limfoblastnog limfoma. Drugog dana 
pacijentica se premješta u Kliniku za dječije bolesti, hemodinamski i respiratorno stabilna, uz 
preporuku za dalje praćenje i kontrolu. 
 
Zaključak: Svakom pacijentu koji se podvrgava dijagnostičkoj proceduri treba pristupiti 
pažljivo, uzimajući u obzir njegovo trenutno stanje, prateće komorbiditete te s tim u vezi izraditi 
plan anestezije. Kako bi se obezbijedila dobra i bezbijedna sedacija za pedijatrijsku populaciju 
potrebna je odgovarajuća aparatura, monitoring, lijekovi i iskusan anesteziolog. Ako za vrijeme 
anestezije nastanu komplikacije, anesteziolog mora biti sposoban prepoznati i brzo i 
adekvatno djelovati. 
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Mezoteliom je rijedak, izuzetno agresivan oblik raka koji se razvija u tankom sloju tkiva 
poznatom kao mezotelium. U ovom slučaju, pogađa tkivo koje okružuje pluća, poznato kao 
pleura, te se klasifikuje kao maligni pleuralni mezoteliom. Jedna od procedura koja se koristi 
kao tretman za pleuralni mezoteliom jeste pleurektomija. To je hirurški zahvat koji obuhvata 
odstranjivanje pleure, pri čemu pluća ostaju očuvana. U slučajevima u kojima se, pored pleure, 
odstranjuju  zahvaćeni dijelovi dijafragme i perikardiuma, procedura se naziva radikalna 
pleurektomija. 
U ovom prikazu prezentuje se slučaj pacijentice rođene 1958. godine. Tegobe su započele u 
julu 2024. godine. Pacijentica je hospitalizovana u dva navrata u Klinici za plućne bolesti i 
drenirana od strane torakalnog hirurga zbog pleuralnog izliva, kada su uzeti i punktat i rađena 
biopsija pleure. Punktat je pokazao rijetke mezotelne ćelije, a biopsija je opisala benigni 
adenomatoidni tumor. U novembru 2024. godine se indicira VATS biopsija pleure, koja je 
urađena 06.12.2024, a patohistološki se potvrdi dijagnoza mezotelioma. Odlukom onkološkog 
konzilija, učinjen je operativni zahvat 22.01.2025. godine: Thoracotomia I dex; Pleurectomio 
pleurae parietalis et visceralis I dex. Pacijentica je postoperativno ležala u Odjeljenju 
intenzivne terapije, a zatim na Klinici za torakalnu hirurgiju. Dana 05.02.2025. godine je 
otpuštena kući, a naknadno donesena je odluka o započinjanju hemoterapije. 
Brojna istraživanja su pokazala da pleurektomija igra veliku ulogu u produžavanju životnog 
vijeka kod pacijenata sa mezoteliomom. Pokazalo se i da pleurektomija pozitivnije djeluje na 
poboljšanje kvaliteta života kod ovih pacijenata i da sa sobom nosi manje postoperativne 
komplikacije od kompletnog odstranjivanja plućnog krila. 
 
Ključne riječi: pleurektomija, radikalna pleurektomija, mezoteliom, pleura, karcinom 
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Mesothelioma is a rare, aggressive form of cancer which forms in the thin layer of tissue known 
as the mesothelium. In this case, it affects the tissue which surrounds the lungs and it classifies 
as pleural mesothelioma. One of the procedures used to treat pleural mesothelioma is a 
pleurectomy, a surgical procedure which includes the removal of of the pleura, in which the 
lungs remain preserved. When the procedure includes the removal of the affected diaphragm 
or pericardium, the procedure is called a radical pleurectomy. 
This paper presents the case of a patient born in 1958. Problems have started in june of 2024. 
The patient had been hospitalised twice in the Department of Pulmonary Diseases and she 
underwent a thoracic drainage due to pleural leakage. The fluid was analyzed and a biopsy of 
the pleura had also been performed. The fluid showed rare cells of the mesothelium, and the 
biopsy revealed a benign adenomatoid tumor. In november od 2024, a VATS biopsy had been 
indicated and it was performed on the 06.12.2024. Pathohistological examination confirmed a 
case of a mesothelioma diagnosis. With the decision of the oncology council, a surgical 
procedure had been performed on the 22.01.2025.: Thoracotomia I dex; Pleurectomio pleurae 
parietalis et visceralis I dex. After the procedure, the patient stayed in the Intensive Therapy 
Unit first, and was then moved to the Department of Thoracic Surgery. She was released on 
the 05.02.2025, and it has later been decided that she will undergo chemotherapy. 
Many research studies have shown that pleurectomies play a significant role in the prolonging 
of life expectancy in people with mesonthelioma. They also positively influence the bettering 
of life quality in these patients, and they bring less post-operative risks than a complete removal 
of the lung. 
 
Key words: pleurectomy, radical pleurectomy, mesothelioma, pleura, cancer 
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Introduction: Posterior reversible encephalopathy syndrome (PRES) is an uncommon 
clinical-radiological entity characterized by a variety of symptoms, such as headaches, visual 
disturbances, nausea, vomiting, disorders of consciousness and generalized seizures, 
accompanied by radiologic findings of reversible symmetric bilateral hyper-intesities on 
magnetic resonance imaging (MRIs) representing vasogenic edema. (1,2). Seizures are 
among the most frequent presentations of PRES. This syndrome has rarely been reported to 
cause chronic epilepsy (3), nor has it been described as a consequence of chronic epilepsy.  
We present a PRES case in peripartum primigravida with a history of controlled epilepsy.  
Case Description: A 41-year-old primigravida at 27 weeks of gestation was admitted to the 
Pregnancy Pathology Department with focal seizures. She had a history of controlled epilepsy 
since childhood and no other comorbidities. During hospitalization, multiple epileptic seizures 
occurred, which progression shown on the repeated EEGs and MRIs consistent with PRES. 
Cesarean section was performed on the 8th day of her hospitalization, after which she suffered 
another seizure. She was transferred to the Neurology Clinic for further evaluation, as her 
condition was stabilized with anticonvulsive therapy. No new seizures occurred following 
delivery. 
Conclusion: This case highlights the diversity of PRES. Pathophysiology is most often 
explained by dysfunction of cerebral autoregulation mechanisms and predisposing factors 
such as blood pressure fluctuation, autoimmune and renal disease. Epileptic seizures haven’t 
been described as a cause but are the most common manifestation of PRES. Overlap of the 
two may easily lead to misdiagnosis and neurological sequelae, emphasizing the importance 
of timely and correct treatment.  
 
Keywords: PRES, epilepsy, pregnancy, MRI, EEG 
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Uvod: Stražnji reverzibilni encefalopatični sindrom (PRES) je rijetka kliničko-radiološka bolest 
sa simptomima poput glavobolje, vizualnih poremećaja, mučnine, povraćanja, poremećaja 
svijesti i generaliziranim napadima, te radiološkim nalazima reverzibilnih simetričnih 
bilateralnih zona hiperintenziteta na magnetnoj rezonanci (MRI), opisanim kao vazogeni otok. 
Epileptični napadi su među najučestalijim simptomima PRES-a. Ovaj sindrom je rijetko opisan 
kao uzrok hronične epilepsije (3), nit je opisan kao njena posljedica.  
Prikazujemo slučaj PRES-a kod prvorotke u peripartalnom periodu sa anamnezom 
kontrolisane epilepsije. 
 
Prikaz slučaja: Primigravida, stara 41 godinu, u 27. sedmici gestacije, primljena je na 
Odjeljenje za patologiju trudnoće zbog fokalnih epileptičnih napada. Anamnestički se saznaje 
da od djetinstva ima problem sa kontrolisanom epilepsijom bez prisutnih drugih komorbiditeta. 
Tokom hospitalizacije, manifestovao se veći broj epileptičnih napada, čiji progres je prikazan 
na višestrukim EEG i MRI nalazima, karakteristični za PRES. Osmog dana hospitalizacije 
urađen je carski rez, nakon kojeg se desio još jedan napad. Prebačena je na Kliniku za 
neurologiju radi daljnje evaluacije, a stanje se stabilizovalo sa antikonvulzivnom terapijom. 
Nakon poroda više nije bilo novih napada.  
 
Zaključak: Ovaj slučaja ističe raznolikost PRES-a. Patofiziologija se najčešće objašnjava 
disfunkcijom mehanizma cerebralne autoregulacije i predisponirajućim faktorima kao što su 
oscilacije krvnog pritiska, autoimune i bubrežne bolesti. Epileptični napadi nisu opisani kao 
uzrok, ali su najčešća manifestacija PRES-a. Preklapanje ova dva stanja može lako dovesti 
do pogrešne dijagnoze i neuroloških posljedica, što naglašava važnost pravovremenog i 
ispravnog liječenja.  
 
Ključne riječi: PRES, epilepsija, trudnoća, MRI, EEG 
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Introduction: Local anesthetics (LAs) are indispensable agents in modern anesthesia and 
surgery. While generally safe when used in recommended doses, overdose or inadvertent 
intravascular injection can cause local anesthetic systemic toxicity (LAST), a rare but 
potentially life-threatening complication. The incidence of LAST ranges from 1:1,000 to 
1:10,000 regional blocks and is influenced by the choice of anesthetic, technique, and dosing 
strategy. High-risk agents include bupivacaine, while ropivacaine is relatively safer. Risk 
factors include advanced age, pregnancy, low body weight, and pre-existing cardiovascular or 
hepatic disease. 
Objective: To present a case of LAST following lidocaine overdose, and to provide a concise 
review of pathophysiology, risk factors, clinical features, and evidence-based management 
strategies. 
Materials and Methods: We describe a 50-year-old female patient who developed LAST after 
receiving 800 mg of lidocaine (≈12 mg/kg) during local infiltration for tumor excision. A literature 
review was conducted using PubMed, UpToDate, StatPearls, and guideline recommendations 
from ASRA, the Association of Anaesthetists, and NYSORA to highlight current standards of 
diagnosis and management. 
Results and Discussion: The patient developed typical early neurological symptoms (perioral 
paresthesias, metallic taste, tinnitus, dizziness) progressing to cardiovascular manifestations 
(tachycardia). Prompt recognition led to immediate initiation of supportive measures and 
intravenous lipid emulsion therapy (20% intralipid bolus followed by infusion), resulting in rapid 
symptom resolution and complete recovery without sequelae. This case exemplifies the 
importance of vigilance, adherence to maximum dose guidelines, and the availability of lipid 
rescue therapy. Literature review confirms that CNS symptoms usually precede cardiovascular 
collapse, although rapid intravascular injection may cause abrupt cardiac toxicity. Intralipid 
therapy works through the “lipid sink” and “lipid shuttle” mechanisms. Preventive measures 
include careful dosing, aspiration before injection, incremental administration, and continuous 
monitoring for at least 30–45 minutes after large or high-risk blocks. 
Conclusion: LAST is an uncommon but potentially fatal complication of regional anesthesia. 
Early recognition, immediate supportive treatment, and prompt initiation of lipid rescue therapy 
are essential for favorable outcomes. Preventive strategies, staff education, and ensuring 
ready access to intralipid in every operating room remain the cornerstone of safety in regional 
anesthesia practice. 
 
Keywords: Local anesthetic systemic toxicity, LAST, lidocaine, regional anesthesia, lipid 
emulsion therapy, case report 
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SISTEMSKA TOKSIČNOST LOKALNIH ANESTETIKA (POSLJEDNJI) IZVJEŠTAJ 
O SLUČAJU I PREGLED 

Mia Sotonica, Ivan Keser, Anida Jamakosmanović, Adna Čelik-Redžepagić, Dinela Omić-
Salkić 

Opća bolnica "Prim. Dr. Abdulah Nakaš“, Sarajevo 
 
Uvod: Lokalni anestetici (LA) predstavljaju nezaobilazne lijekove u savremenoj anesteziologiji 
i hirurgiji. Njihova primjena je sigurna u preporučenim dozama, ali predoziranje ili nenamjerna 
intravaskularna aplikacija mogu dovesti do sistemske toksičnosti lokalnih anestetika (LAST), 
rijetke, ali potencijalno fatalne komplikacije. Incidenca LAST-a procjenjuje se između 1:1.000 i 
1:10.000 regionalnih blokova, a zavisi od vrste anestetika, tehnike i načina primjene. Najveći 
rizik ima bupivakain, dok je ropivakain relativno sigurniji. Rizične grupe uključuju starije 
pacijente, trudnice, osobe sa niskom tjelesnom masom te pacijente s kardiovaskularnim ili 
jetrenim oboljenjima. 
Cilj: Prikazati slučaj LAST-a nakon predoziranja lidokainom i sažeti pregled patofiziologije, 
faktora rizika, kliničkih manifestacija i preporučenih strategija liječenja. 
Materijali i metode: Opisujemo slučaj 50-godišnje pacijentice koja je razvila LAST nakon 
primjene 800 mg lidokaina (≈12 mg/kg) tokom lokalne infiltracione anestezije. Također je 
urađen pregled literature koristeći PubMed, UpToDate, StatPearls i smjernice ASRA, 
Association of Anaesthetists i NYSORA, kako bi se naglasili aktuelni standardi dijagnoze i 
liječenja. 
Rezultati i diskusija: Pacijentica je razvila tipične rane neurološke simptome (perioralne 
parestezije, metalni ukus, tinitus, vrtoglavicu) koji su napredovali do kardiovaskularnih 
manifestacija (tahikardija). Brzo prepoznavanje omogućilo je hitnu primjenu suportivnih mjera 
i intravenske lipidne terapije (20% intralipid bolus i infuzija), što je dovelo do potpunog 
oporavka bez posljedica. Ovaj slučaj naglašava značaj poznavanja maksimalnih doznih 
granica, dostupnosti lipidne terapije i stalnog monitoringa. Pregled literature potvrđuje da 
neurološki simptomi obično prethode kardiovaskularnom kolapsu, iako brza intravaskularna 
aplikacija može izazvati naglu srčanu toksičnost. Intralipid djeluje putem mehanizama „lipid 
sink“ i „lipid shuttle“. Prevencija uključuje frakcionisano davanje, aspiraciju prije injekcije, 
upotrebu minimalne efektivne doze i monitoring vitalnih parametara najmanje 30–45 minuta 
nakon većih doza. 
Zaključak: LAST je rijedak, ali potencijalno fatalan. Rano prepoznavanje, pravovremeno 
liječenje i primjena lipidne terapije ključni su za povoljan ishod. Prevencija, edukacija osoblja i 
dostupnost intralipida u svakoj operacionoj sali ostaju osnovne mjere sigurnosti u regionalnoj 
anesteziji. 
 
Ključne riječi: Sistemska toksičnost lokalnih anestetika, LAST, lidokain, regionalna 
anestezija, lipidna terapija, prikaz slučaja 
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ACUTE ACALCULOUS CHOLECYSTITIS IN POLYTRAUMATIZED PATIENT: A 
CASE REPORT 
 
Nihada Cerkezovic1 Azra Alihodzic1 Alma Dedic1 Lejla Hrustic1 Amra Pehlivanovic1 

 
1Clinic of Anesthesiology and Reanimation, University Clinical Center of Sarajevo, Bosnia and 
Herzegovina 
 
Introduction: Acute acalculous cholecystitis is an acute necroinflammatory disease of the 
gallbladder with a multifactorial pathogenesis, occurring in the abscence of gallstones. The 
cystic artery which supplies gallbladder is a terminal artery and susceptible to ischemia. This 
case report explains challenges of recognition and clinical menagment of acute acalculous 
cholecystitis in polytraumatized patient. 
Aim: To suspect on the possible ischemia and necrosis of gallbladder in ICU patients with 
hypotension, vasoactive drug use, major surgery and polytrauma. 
Case Description: A 42-year-old patient was hospitalised in the intensive care unit due to 
polytrauma. On the admission patient was comatose, intubated, mechanically ventilated, 
hemodinamically stable, afebrile, pupils were narrow, nonreactive to light. He was on the 
continuous mechanical ventilation, with an appointment of intensive care, supportive and 
antibiotic therapy. His respiratory condition was monitored radiologically, laboratory and 
clinical. On twelfth day of hospitalisation optimal conditions for extubation were achived and 
patient was weaned from ventilator with continuous monitoring. During further time, his general 
condition was improving, with occasional psychomotor restlessness. Aproximately in the third 
week of the hospitalisation he was clinically deterioting with the development of jaundice, 
increase in bilirubin and inflammatory markers. CT diagnostic was performed and diagnosis of 
acute acalculous cholecystitis was established. Abdominal surgeon indicated an emergency 
operation-cholecystectomia. Third postoperative day patient was again weaned from ventilator, 
and after a month and half transfered into his country for continued treatment. 
Conclusion: This case report explains importance of recognizing possible acute surgical 
conditions in polytraumatized patients. 
 
Literature: 
1. Afdhal N. (2025) Acalculous cholecystitis.  
2. Jones M., Santos G., Patel P. (2025) Acalculous cholecystitis.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



73 |U D M A R  2 0 2 5  
 

 
AKUTNI AKALKULOZNI HOLECISTITIS KOD POLITRAUMATIZOVANOG 
PACIJENTA: PRIKAZ SLUČAJA 
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Uvod: Akutni akalkulozni holecistitis je nekroinflamatorna bolest žučne kese sa 
multifaktorijalnom patogenezom, koja se pojavljuje u odsustvu žučnih kamenaca. Arterija koja 
opskrbljuje žučnu kesu krvlju je terminalna i osjetljiva je na ishemiju. Ovaj prikaz slučaja 
objašnjava važnost prepoznavanja i kliničkog tretmana akutnog akalkuloznog holecistitisa kod 
politraumatizovanog pacijenta. 
Cilj: Posumnjati na eventualnu ishemiju i nekrozu zida žučne kese kod pacijenata u jedinici 
intenzivne terapije sa hipotenzijom, upotrebom vazoaktivnih lijekova, ekstenzivnim hirurškim 
zahvatom i politraumom. 
Opis slučaja: 42-godišnji pacijent je primljen u jedinicu intenzivne terapije zbog politraume. 
Na prijemu je bio komatozan, intubiran, mehanički ventiliran, hemodinamski stabilan, afebrilan, 
uskih, nereaktivnih zjenica. Kontinuirana mehanička ventilacija je nastavljena, te je pacijentu 
ordinirana intenzivna reanimaciona, suportivna i antibiotska terapija. Respiratorni status je 
praćen radiološki, laboratorijski i klinički. Dvanaesti dan hospitalizacije optimalni uslovi za 
ekstubaciju su postignuti, te je odvojen od ventilatora uz nastavak kontinuiranog monitoringa. 
Njegovo opće stanje bilo je u poboljšanju, sa povremenim psihomotornim nemirom. Početkom 
treće sedmice hospitalizacije, klinički status se pogoršao uz razvoj ikterusa, porasta bilirubina 
i inflamatornih markera. Realizovana je CT dijagnostika i postavljena dijagnoza akutnog 
akalkuloznog holecistitisa. Od strane abdominalnog hirurga indiciran je hitni operativni zahvat-
holecistektomija. Treći postoperativni dan pacijent je ponovo odvojen od ventilatora, te nakon 
mjesec i po hospitalizacije upućen u matičnu državu na nastavak liječenja. 
Zaključak: Ovaj prikaz slučaja objašnjava važnost prepoznavanja mogućih akutnih hirurških 
stanja kod politraumatizovanih pacijenata. 
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RIJEDAK SLUČAJ DIJABETIČNE KETOACIDOZE KOD TRUDNICE SA 
DIJABETESOM TIPA 2 
 
Jakupović Jasmila, Simić Dobrica, Iljazagić-Halilović Fatima, Tanović Sabina 
 
Univerzitetski klinički centar Tuzla, Klinika za anesteziologiju i reanimatologiju 
 
Dijabetična ketoacidoza je metabolička komplikacija koja se javlja kod dijabetičara. 
Obilježavaju je hiperglikemija, hiperketonemija i metabolička acidoza. Nastaje zbog 
nedostatka inzulina, hormona koji je esencijalan za pretvaranje glukoze u energiju. Bez njega, 
tijelo za energiju počinje razgrađivati masti, pri čemu se javljaju ketonska tijela, što dovodi do 
acidoze. U trudnoći, javlja se kod nižih vrijednosti glikemije (≤ 13 mmol/L) i nosi veći rizik nego 
kod ne-trudnica. Trudnoća dovodi do povećane inzulinske rezistencije, a lipolitičko stanje 
trudnoće, zajedno sa kompenziranom respiratornom alkalozom sa smanjenom sposobnošću 
puferiranja ketoacida, čine trudnice sklonijim ketoacidozi. 
U radu se prikazuje slučaj trudnice, 31/32 nedjelja gestacije sa makrosomijom, koja unazad tri 
godine ima manifestni dijabetes tipa 2, od kada počinje terapija Siofor tabletama koja se 
nastavlja u trudnoći. U julu 2025, pojavljuju se smetnje u vidu dispneje, tahikardije, arterijske 
hipertenzije, izrazite lipemije i dijareje, te je u kratkom vremenskom periodu izgubila pet 
kilograma. Primljena je 20.08.2025. u Kliniku za ginekologiju i akušerstvo uslijed lošeg opšteg 
stanja. Odmah je urađena laboratorija, uzet CTG, te konsultovan anesteziolog. Pri pregledu 
anesteziologa je tahidispnoična, tahikardična (oko 130 u minuti), blijeda, usta i jezik su suhi, 
zadah se osjeti na aceton. Na osnovu navedenih simptoma i laboratorijskih nalaza koji ukazuju 
na teški oblik ketoacidoze, anesteziolog hitno započinje sa korekcijom iste, te se pacijentica 
premiješta u Odjeljenje intenzivne terapije. Pacijentica se privremeno poboljšala. Međutim, 
23.08.2025. dolazi do ponovnog pogoršanja, CTG zapis druge kategorije, te se uradi hitan 
carski rez. Beba je živorođena sa tjelesnom težinom od 3120 grama. Nakon poroda se stanje 
pacijentice, uz adekvatnu terapiju, poboljšava, te se 29.08.2025. otpušta iz bolnice. 
Dijabetična ketoacidoza predstavlja jedno ozbiljno, po život opasno stanje koje, ako se 
pravodobno i primjereno ne liječi, gotove je redovito fatalna, prvenstveno za dijete, ali i za 
majku. 
 
Ključne riječi: dijabetična ketoacidoza, acidoza, dijabetes, trudnoća, makrosomija 
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ANESTEZIOLOŠKI IZAZOVI U ZBRINJAVANJU DJEVOJČICE SA STRANIM 
TIJELOM U MOKRAĆNOM MJEHURU UNESENIM KROZ URETRU – PRIKAZ 
SLUČAJA 
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Uvod 
Strana tijela u uretri i mokraćnom mjehuru su rijetka u pedijatrijskoj populaciji i najčešće se 
dijagnosticiraju sa zakašnjenjem zbog nespecifične i atipične kliničke slike. (1) Predstavljaju 
dijagnostički i terapijski izazov, dok anesteziološki aspekt dodatno otežava uzrast pacijenta, 
moguće komplikacije i psihološki kontekst. (2) 
 
Prikaz slučaja 
Djevojčica stara 15 godina imala je više hospitalizacija od novembra 2024. godine zbog 
sinkope, epistakse, poremećaja ponašanja i urinarnih tegoba. U decembru i januaru liječena 
je antibioticima zbog sumnje na urinarne infekcije, iako urinokulture nisu potvrdile bakterijsku 
etiologiju. U maju 2025. priznala je da je, pod nagovorom drugarice, kroz uretru u mokraćni 
mjehur unijela stik za usne (labelo). CT abdomena potvrdio je intravezikalno strano tijelo, a 
ginekološkim pregledom ustanovljeno je da je pacijentkinja virgo intacta. Vanjski otvor uretre 
bio je proširen do 1 cm. 
 
Anesteziološki postupak 
Zahvat je izveden u opštoj anesteziji. Pokušaj uklanjanja cistoskopom i laparoskopskim 
instrumentima bio je bezuspješan. Na kraju je strano tijelo uklonjeno digitouretralnom 
manipulacijom, što je bilo moguće zahvaljujući značajnoj dilataciji uretre. Tok anestezije 
protekao je stabilno, bez hemodinamskih oscilacija i bez perioperativnih komplikacija. Posebna 
pažnja posvećena je anksiolizi, imajući u vidu psihološki profil i prethodne hospitalizacije.(2,3) 
 
Diskusija 
Ovaj slučaj naglašava važnost pravovremene dijagnostike, multidisciplinarne saradnje 
(anesteziolog, dječiji hirurg, ginekolog, urolog, pedijatar, psiholog) i individualizovanog 
anesteziološkog plana kod djece sa stranim tijelima u mokraćnom mjehuru. (4) Specifičan 
izazov je bio omogućiti siguran tok anestezije, uz tehničke zahtjeve same ekstrakcije i 
istovremenu brigu o emocionalnoj stabilnosti pacijentkinje.(5) 
 
Zaključak 
Strana tijela u mokraćnom mjehuru kod djece su rijetke, ali kompleksne situacije koje 
zahtijevaju integrisan i multidisciplinaran pristup. Anesteziolog ima ključnu ulogu u očuvanju 
sigurnosti i stabilnosti pacijenta tokom intervencije, uz uvažavanje psiholoških i socijalnih 
aspekata liječenja. 
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ANESTHETIC CHALLENGES IN THE MANAGEMENT OF A GIRL WITH A 
FOREIGN BODY IN THE BLADDER INTRODUCED THROUGT THE URETHRA – 
CASE REPORT 
 
Introduction 
Foreign bodies in the urethra and urinary bladder are rare in the pediatric population and are 
most often diagnosed with delay due to nonspecific and atypical clinical presentation. (1) They 
represent a diagnostic and therapeutic challenges, while the anesthetic aspect is additionally 
complicated by the patient’s age, possible complications, and psychological context.(2) 
 
Case report 
A 15-year-old girl had multiple hospitalizations since November 2024 due to syncope, 
epistaxis, behavioral disturbances, and urinary complaints. In December and January, she was 
treated with antibiotics for suspected urinary tract infections, although urine cultures did not 
confirm bacterial etiology. In May 2025, she admitted that, under the influence of a friend, she 
had introduced a lip balm stick into her bladder through the urethra. A CTscan of the abdomen  
confirmed the presence of an intravesical foreign body, while gynecological examination 
revealed that the patient was virgo intacta. The external urethral orifice was dilated up to 1 cm. 
 
Anesthetic management 
The procedure was performed under general anesthesia. Attempts to remove the foreign body 
using a cystoscope and laparoscopic instruments were unsuccessful. Finally, it was extracted 
through digitourethral manipulation, which was feasible due to significant urethral dilatation. 
The course of anesthesia was stable, without hemodynamic fluctuations or perioperative 
complications. Special attention was given to anxiolysis, considering the psychological profile 
of the patient and her previous hospitalizations. (2,3) 
 
Discussion 
This case emphasizes the importance of timely diagnosis, multidisciplinary collaboration 
(anesthesiologist, pediatric surgeon, gynecologist, urologist, pediatrician, psychologist), and 
individualized anesthetic planning in children with intravesical foreign bodies.(4) The specific 
challenge was to ensure a safe anesthetic course, address the technical demands of 
extraction, and simultaneously consider the patient’s emotional stability.(5) 
 
Conclusion 
Foreign bodies in the pediatric urinary bladder are rare but complex conditions requiring an 
integrated and multidisciplinary approach. The anesthesiologist plays a key role in maintaining 
patient safety and stability throughout the intervention, while respecting psychological and 
social aspects of the treatment. 
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ULOGA SINGLE-SHOT ANALGEZIJE U POSTIZANJU OPTIMALNOG BALANSA 
IZMEĐU KOMFORA PACIJENTICE I SIGURNOSTI – PRIKAZ SLUČAJA 
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1Odjel anesteziologije, reanimatologije i intenzivne medicine; Kantonalna bolnica Dr Safet 
Mujić Mostar 
 
Uvod: Upravljanje porođajnim bolom predstavlja ključni aspekt peripartalne njege i značajno 
utiče na iskustvo rodilje. Iako se epiduralna analgezija smatra zlatnim standardom, u 
određenim situacijama primjena single-shot tehnike može biti jednostavna, efikasna i sigurna 
alternativa. 
Prikaz slučaja: Prikazujemo pacijenticu u 40-im godinama, multiparu (VII porođaj), koja je 
primljena u aktivnoj fazi vaginalnog porođaja. Zbog brzog napredovanja i tehničkih okolnosti, 
odlučeno je da se primijeni single-shot spinalna analgezija sa ciljem adekvatne kontrole bola. 
Nakon aplikacije, pacijentica je postigla brzu i potpunu analgeziju, uz očuvanu motoriku i dobar 
subjektivni komfor. Porod je protekao bez komplikacija, vitalni parametri majke i 
novorođenčeta bili su uredni, a postpartalni oporavak zadovoljavajući. 
Diskusija: Single-shot analgezija može biti korisna u slučajevima kada se očekuje brzi 
završetak porođaja, naročito kod multipara. Prednosti uključuju jednostavnu tehniku izvođenja, 
brzi nastup analgezije i minimalnu potrebu za dodatnim intervencijama. Ograničenja se odnose 
na kraće trajanje efekta i nemogućnost titracije doze, što zahtijeva pažljiv odabir pacijentica. 
Zaključak: Ovaj slučaj potvrđuje da single-shot spinalna analgezija može predstavljati 
efikasnu i sigurnu opciju za multipare u uznapredovaloj fazi vaginalnog porođaja, uz adekvatan 
klinički nadzor. 
Ključne riječi: porod, analgezija,single shot, multipara 
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THE ROLE OF SINGLE-SHOT ANALGESIA IN ACHIEVING AN OPTIMAL 
BALANCE BETWEEN PATIENT COMFORT AND SAFETY – A CASE REPORT 
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Introduction: Management of labor pain is a key aspect of peripartum care and significantly 
affects the mother’s childbirth experience. Although epidural analgesia is considered the gold 
standard, in certain circumstances the use of the single-shot technique may represent a 
simple, effective, and safe alternative. 
Case Report: We present a patient in her forties, a multipara (seventh delivery), admitted in 
the active phase of vaginal labor. Due to rapid progression and technical considerations, a 
single-shot spinal analgesia was administered to achieve adequate pain control. Following 
administration, the patient experienced rapid and complete analgesia, with preserved motor 
function and good subjective comfort. Labor proceeded without complications, maternal and 
neonatal vital parameters remained stable, and postpartum recovery was satisfactory. 
Discussion: Single-shot analgesia may be particularly useful in cases where a rapid delivery 
is expected, especially in multiparous women. Advantages include technical simplicity, rapid 
onset of analgesia, and minimal need for additional interventions. Limitations relate to the 
shorter duration of effect and the inability to titrate the dose, which requires careful patient 
selection. 
Conclusion: This case confirms that single-shot spinal analgesia can represent an effective 
and safe option for multiparous women in the advanced stage of vaginal labor, provided 
adequate clinical monitoring is ensured. 
Key words: labor, analgesia, single shot, multiparous. 
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MIJASTENIJA GRAVIS - PREOPERATIVNA PRIPREMA - PRIKAZ SLUČAJA 
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Mijastenija gravis je autoimuna bolest u kojoj dolazi do stvaranja autoantitijela na 
postsinaptičke nikotinske acetilholinske receptore neuromišićne spojnice što dovodi do zamora 
i slabosti muskulature. Najteži oblik bolesti, mijastenična kriza, može nastati kao posljedica 
anestezije ili operacije. 
Pacijent muškog spola, dobi 71 godinu primljen na Kliniku za torakalnu hirurgiju zbog 
planiranog operativnog zahvata timoma. Postoperativno provede 24 sata na opservaciji u 
odjeljenju intenzivne terapije Klinike za anesteziologiju i reanimatologiju na HFOT, a zatim 
premješten na Kliniku za torakalnu hirurgiju uz preporuku za konsultaciju neurologa. Drugi 
postoperativni dan zbog respiratorne insuficijencije i poremećaja ritma po tipu atrijalne 
fibrilacije sa brzim komornim odgovorom ponovno primljen u odjeljene intenzivne terapije na 
HFOT, konsultovan kardiolog. Naredni dan zbog progresije respiratorne insuficijencije 
intubiran i spojen na mehaničku ventilaciju. U par navrata bezuspiješno pokušana ekstubacija. 
Preoperativno pacijent imao tegobe u vidu brzog zamaranje i otežanog govora. Na odjelu 
konsultovan neurolog koji preporuči da se urade antitijela na acetilholinske receptore, ne dobije 
se uvid da li su ista urađena. Četvrti postoperativni dan zbog sumnje na mijasteničnu krizu 
konsultovan neurolog koji preporuči da se se urade antitijela na acetilholinske receptore koja 
budu pozitivna i prostigminski test koji bude pozitivan, započne se terapijski tretman (Mestinon, 
Pronizon). U terapiju uključeni i humani imunoglobulini ukupno pet doza. Deseti postoperativni 
dan klinički tok se komplikuje hematurijom, konsultovan urolog koji plasira trožilni kateter sa 
ispiranjem bez trenutnih indikacija za dalji tretman. Trinaesti postoperativni dan pacijent 
ekstubiran, spojen na HFOT, uz NIV preko noći. Nakon 36 sati dolazi do zamora i respiratorne 
insuficijencije, pacijent ponovno intubiran i spojen na mehaničku ventilaciju. Petnaesti dan 
pacijent hipotenzivan, uključena vazopresorna potpora noradrenalinom, dolazi do poremećaja 
srčanog ritma i srčanog zastoja, te uprkos poduzetim mjerama kardiopulmonalne reanimacije 
i intenzivnog liječenja nastupi exitus letalis. 
Oboljeli od mijastenije gravis predstavljaju kompleksan izazov za anesteziologa. Preoperativna 
evaluacija i optimalizacija pacijenta predstavljaju jedan od ključnih zadataka te zahtijevaju 
multidisciplinaran pristup (neurolog, fizijatar, pulmolog, kardiolog, hirurg). 
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PROLONGED PROTECTIVE TRACHETOMY IN HEMODYNAMIC UNSTABLE 
PATIENTS 
 
Azra Mukanović-Alihodžić1, Alma Dedić1, Enida Halvadžić1, Amela Katica-Mulalić1, Belma 
Kadić1, Amela Grbo1, Ana Marija Antunović1 

 
1Clinic Anesthesiology and Resuscitation, Clinical Center University of Sarajevo, Bosnia and 
Herzegovina. 
 
Introduction: Tracheostomy is a common procedure performed on critically ill patients who 
have acute respiratory failure and airway problems and require prolonged mechanical 
ventilation. Tracheotomy in mechanically ventilated critically ill patients is a procedure that is 
usually performed in the intensive care unit. Complications of tracheotomy are examined and 
divided into two categories: early and late complications depending on whether the cannula 
has been removed or remains in situ. In the acute period, severe bleeding,  esophagotracheal 
fistulas, cardiac arrhythmia, pneumothorax, infections, pulmonary superinfections, and 
mortality. In the acute phase, the overall mortality rate due to tracheotomy alone is 1.7% (40 
deaths in 2,692 tracheotomy examined). The main complication after decanilla is stenosis of 
the trachea. 
 
Aim: The goal is to facilitate weaning from the ventilator and improve clinical outcome by 
reducing the side effects of prolonged invasive mechanical ventilation and sedation. 
Indications,  method and time must be individualized for each patient. The main determinants 
for decision-making, success, and safety are expected individual clinical benefits, patient risk 
factors for complications, and aspects of local experience and logistics. 
 
Results: A case report in a patient 1981 years old after the performed and planned surgical 
procedure of tracheotomy, treatment continues in intensive care. After the decannulation, 
tracheal stenosis developed and was surgically addressed multiple times. 
 

Conclusion: Percutaneous tracheostomy with flexible bronchoscopic guidelines is 

recommended, and optimal percutaneous techniques, indications and contraindications and 
results in high-risk patients. 
 

Keywords: percutaneous tracheostomy, stenosis trachea, case report. 
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PREEMPTIVNA TRANSPLANTACIJA BUBREGA KOD PACIJENTA SA 
HRONIČNOM BUBREŽNOM BOLEŠĆU – PRIKAZ SLUČAJA 
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Erna Salić-Mujagić1, Osman Hadžiosmanović2, Jasmin Alić2, Damir Rebić3 
 
1Klinika za anesteziju i reanimaciju KCUS, Bosna i Hercegovina 
2Klinika za urologiju i transplantaciju, KCUS, Bosna i Hercegovina 
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Uvod: Preemptivna transplantacija bubrega je postupak u kojem se transplantacija bubrega 
vrši prije nego što pacijent počne s dijalizom, tj. u ranom stadijumu terminalne bubrežne bolesti. 
Ovaj postupak predstavlja zlatni standard u liječenju terminalne bubrežne bolesti, kada su 
uslovi za njega ispunjeni, jer donosi bolje dugoročne ishode. 
Cilj rada: Prikazati uspješnu preemptivnu transplantaciju bubrega kod pacijenta sa 
progresivnom hroničnom bubrežnom bolešću uz isticanje značaja temeljitog praćenja toka 
bolesti, ranog obezbjeđivanja prikladnog donora, sveobuhvatne pripreme uz edukaciju 
pacijenta i koordinacije između različitih medicinskih timova. 
Prikaz slučaja: Pacijent muškog spola, životne dobi 31 godinu sa hroničnom bubrežnom 
bolešću nepoznate etiologije, dijagnosticiranom prije dvije godine. Od tada pod redovnom 
kontrolom nefrologa. Od komorbiditeta prisutni: arterijska hipertenzija, vitiligo i neuritis desnog 
oka. Donor je bila njegova majka, životne dobi 55 godina, bez hroničnih oboljenja. Izvršena je 
multidisciplinarna preoperativna evaluacija, kojom se utvrdilo da nema kontraindikacija za 
transplantaciju. Zahvat je izveden u opštoj anesteziji uz invazivni monitoring. Operativni zahvat 
je protekao uredno, pacijent ekstubiran u operacionoj sali, hemodinamski stabilan, uredne 
početne diureze grafta. Drugi postoperativni dan, evidentirani su klinički znakovi 
intraabdominalnog krvarenja. Hitni ultrazvuk i CT abdomena verificirali su prisustvo 
paravezikalnog hematoma. Urađen je hitni reoperativni zahvat tokom kojeg nije evidentirano 
aktivno krvarenje, nije bilo lezije vaskularnih anastomoza, plasirana je drenaža. Nakon 
reintervencije, pacijent se hemodinamski stabilizirao uz urednu funkciju grafta. Dalji 
postoperativni tok protekao bez komplikacija uz uredan pad azotnih materija i dobar diuretski 
odgovor.   
Diskusija: Preemptivna transplantacija bubrega, iako ima svoje potencijalne rizike i izazove, 
predstavlja optimalan pristup liječenju hronične bubrežne bolesti u terminalnoj fazi. Međutim, 
zahtijeva rano prepoznavanje, edukaciju pacijenta i koordinaciju sa timovima za 
transplantaciju.  
Zaključak: Preemptivna transplantacija bubrega je najbolja opcija za pacijente sa terminalnim 
stadijumom hronične bubrežne bolesti, ukoliko su kandidati za istu, jer poboljšava 
preživljavanja i kvalitet života, uz izbjegavanje dijalize i komplikacija dijalize. U svrhu postizanja 
uspješnog ishoda liječenja, neophodna je temeljita evaluacija i multidisipliniran pristup 
liječenju.   
Ključne riječi: preemptivna transplantacija bubrega, hronična bubrežna bolest, komplikacije, 
multidisciplinarni pristup. 
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Introduction: Preemptive kidney transplantation is a procedure in which a kidney is 
transplanted before a patient starts dialysis, in the early stages of end-stage renal disease. 
This procedure represents the gold standard in the treatment of end-stage renal disease, when 
the conditions for it are met, as it brings better long-term outcomes.  
Objective: To present a successful preemptive kidney transplantation in a patient with 
progressive chronic kidney disease, emphasizing the importance of thorough monitoring of the 
course of the disease, early provision of a suitable donor, comprehensive preparation with 
patient education, and coordination between different medical teams.  
Case report: Male patient, 31 years old, with chronic kidney disease of unknown etiology, 
diagnosed two years ago. Since then, under regular control of a nephrologist. Comorbidities 
present: arterial hypertension, vitiligo and neuritis of the right eye. The donor was his mother, 
55 years old, without chronic diseases. A multidisciplinary preoperative evaluation was 
performed, which determined that there were no contraindications for transplantation. The 
procedure was performed under general anesthesia with invasive monitoring. The surgical 
procedure proceeded smoothly, the patient was extubated in the operating room, 
hemodynamically stable, and the initial diuresis of the graft was normal. On the second 
postoperative day, clinical signs of intra-abdominal bleeding were recorded. Emergency 
ultrasound and CT of the abdomen verified the presence of a paravesical hematoma. An urgent 
reoperative procedure was performed, during which no active bleeding was recorded, there 
was no lesion of the vascular anastomoses, and drainage was placed. After reintervention, the 
patient became hemodynamically stabilized with normal graft function. The further 
postoperative course was without complications, with a steady decrease in nitrogenous 
substances and a good diuretic response.  
Discussion: Preemptive kidney transplantation, although it has its potential risks and 
challenges, represents an optimal approach to the treatment of end-stage chronic kidney 
disease. However, it requires early recognition, patient education, and coordination with 
transplant teams.  
Conclusion: Preemptive kidney transplantation is the best option for patients with end-stage 
chronic kidney disease, if they are candidates for it, because it improves survival and quality 
of life, while avoiding dialysis and complications of dialysis. In order to achieve a successful 
treatment outcome, a thorough evaluation and a multidisciplinary approach to treatment are 
necessary.  
Keywords: preemptive kidney transplantation, chronic kidney disease, complications, 
multidisciplinary approach.  
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Uvod: transplantacija bubrega predstavlja zlatni standard liječenja terminalne bubrežne 
insuficijencije poboljšavajući preživljavanje i kvalitet života pacijenta u odnosu na dijalizu. 
Pacijenti sa trajnim neurološkim deficitom rijetko se razmatraju za transplantaciju zbog 
kompleksnosti perioperativnog vođenja, što predstavlja   poseban klinički izazov.  
Cilj rada: prikazati uspješnu transplantaciju bubrega kod visokorizične pacijentice sa trajnim 
neurološkim deficitom uz naglasak na multidisciplinarnu saradnju domaćeg i međunarodnog 
tima. 
Prikaz slučaja: pacijentica, životne dobi 52 godine, na hroničnom hemodijaliznom programu, 
imala je subarahnoidalno krvarenje uzrokovano rupturom aneurizme prije 15 godina. Od tada 
sa neurološkim deficitom, senzomotorna afazija i desnostrana brahijalna hemipareza. U 
anmnezi su evidentirani: hipotireoza, sekundarna anemija, holecistolitijaza i prethodna 
nefrektomija desnog bubrega zbog pijelonefroze. Donor je bio njen otac, dobi 77 godina. Imao 
je brojne komorbiditete - preboljeli plućni tromboembolizam, bronhiektazije lijevog plućnog, 
povišen tumor marker CA 19-9  bez znakova maligne bolesti, sa cističnim promjenama na jetri 
i bubrezima, evaluiran kao prihvatljiv. Preoperativna procjena obavljena je multidisciplinarno. 
Anestezija je vođena uz invazivni monitoring. Hiruški i anesteziološki intraoperativni tok 
protekao uredno. Postoperativno pacijentica ekstubirana u operacionoj sali, uz dobru diurezu. 
Operacija izvedena u saradnji anesteziološkog, urološkog i nefrološkog tima naše ustanove i 
hirurga iz Turske. U daljem toku Color dopler transplantiranog bubrega pokazao je fiziološke 
vrijednosti uz progresivan pad azotnih materija do referntnih vrijednosti i urednu diurezu, bez 
komplikacija. Pacijentica je otpuštena kući dvanaestog postoperativnog dana.  
Diskusija: nurološki deficiti često predstavljaju razlog za isključivanje iz transplantacionih 
protokola zbog ograničene sposobnosti pacijenta za komunikaciju i samostalnu brigu o graftu. 
Međutim u slučajevima stabilnog hroničnog neurološkog statusa i snažne porodične podrške, 
transplantacija može biti uspješno izvedena.  
Zaključak: transplantacija bubrega je izvodiva i sigurna i kod visokorizičnih pacijenta sa 
neurološkim deficitom uz pažljivu evaluaciju i multidisciplinarni pristup, koji je ključan za 
uspješan ishod. 
 
Ključne riječi: transplantacija bubrega, neurološki deficit, klinički izazov, multidisciplinarni 
pristup, međunarodna saradnja. 
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Introduction: Kidney transplantation is the gold standard treatment for end-stage renal 
disease, improving survival and quality of life compared to dialysis. Patients with permanent 
neurological deficit are rarely considered for transplantation due to the complexity of 
perioperative management, which presents a particular clinical challenge. 
The aim of the work: to present a successful kidney transplant in a high-risk patient with a 
permanent neurological deficit with an emphasis on the multidisciplinary cooperation of the 
domestic and international team. 
Case report: the patient, age 52, on a chronic hemodialysis program, had a subarachnoid 
hemorrhage caused by a ruptured aneurysm 15 years ago. Since then with neurological deficit, 
sensorimotor aphasia and right brachial hemiparesis. In the anamnesis, the following were 
recorded: hypothyroidism, secondary anemia, cholecystolithiasis and previous nephrectomy 
of the right kidney due to pyelonephritis. The donor was her father, aged 77. He had numerous 
comorbidities - recovered pulmonary thromboembolism, bronchiectasis of the left lung, 
elevated tumor marker CA 19-9 without signs of malignant disease, with cystic changes on the 
liver and kidneys, evaluated as acceptable. Preoperative assessment was performed 
multidisciplinary. Anesthesia was administered with invasive monitoring. The surgical and 
anesthetic intraoperative course proceeded smoothly. Postoperatively, the patient was 
extubated in the operating room, with good diuresis. The operation was performed in 
cooperation with the anesthesia, urology and nephrology team of our institution and a surgeon 
from Turkey. In the further course, the color doppler of the transplanted kidney showed 
physiological values with a progressive decrease in nitrogenous substances to reference 
values and regular diuresis, without complications. The patient was discharged home on the 
twelfth postoperative day. 
Discussion: neurological deficits are often a reason for exclusion from transplantation 
protocols due to the patient's limited ability to communicate and independently care for the 
graft. However, in cases of stable chronic neurological status and strong family support, 
transplantation can be successfully performed. 
Conclusion: kidney transplantation is feasible and safe even in high-risk patients with 
neurological deficits with careful evaluation and a multidisciplinary approach, which is crucial 
for a successful outcome. 
 
Key words: kidney transplantation, neurological deficit, clinical challenge, multidisciplinary 
approach, international cooperation. 
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PRAVILA ZA OPTIMIZACIJU POSTAVKI I CILJEVA VENTILACIJE KOD 
PACIJENATA NAKON SRČANOG ZASTOJA 
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Srčani zastoj (CA) glavni je uzrok morbiditeta i mortaliteta, često povezan s neurološkim i 
sistemskim zahvaćanjem. Potporne terapijske strategije poput mehaničke ventilacije, 
hemodinamskih postavki i upravljanja temperaturom implementirane su u posljednih godina 
kod pacijenata nakon CA, s ciljem zaštite mozga i pluća te sprječavanja sistemskih 
komplikacija. Strategija ventilacije koja štiti pluća trenutno je standard zaštite među kritično 
bolesnim pacijentima jer je pokazala blagovremene učinke na mortalitet, dane bez ventilatora 
i druge kliničke ishode. Uloga zaštitne i personalizirane mehaničke ventilacije kod pacijenata 
bez akutnog respiratornog distres sindroma i nakon CA postaje sve očitija. Individualni učinak 
različitih parametara ventilacije koja štiti pluća, uključujući mehaničku snagu kao i optimalne 
ciljeve kisika i ugljikovog dioksida, na kliničke ishode predmet je i dalje rasprave kod pacijenata 
nakon CA. Upravljanje hemodinamikom i temperaturom kod pacijenata nakon CA predstavlja 
ključne korake za postizanje kliničkog poboljšanja. Cilj ovog rada je prikazivanje deset savjeta 
i ključnih uvida za primjenu strategije ventilacije koja štiti pluća kod pacijenata nakon koronarne 
anemije, uzimajući u obzir međudjelovanje pluća i drugih sistema i organa, uključujući mozak. 
Optimizacija mehaničke ventilacije je jeftina i može se primijeniti u zemljama s visokim i srednje 
niskim ekonomskim dohotkom, što zahtijeva samo obuku i edukaciju. Međutim, pojedinačna 
uloga svakog parametra zaštitne ventilacije u minimiziranju oštećenja pluća i njihova 
povezanost s klinički važnim ishodima nisu u potpunosti razjašnjene kod pacijenata nakon 
koronarne anemije i zaslužuju daljnja istraživanja. 
 
Ključne riječi: Srčani zastoj, mehanička ventilacija, ventilacija za zaštitu pluća, mehanička 
snaga, ozljeda mozga 
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RULES FOR OPTIMIZING SETTINGS AND GOALS OF VENTILATION IN 
PATIENTS AFTER CARDIAC ARREST 

Sadija Lušija, Enida Halvadžić; Lejla Altumbabić, Amira Mešić, Ana Marija Antunović 

Clinic for Anesthesia and Reanimation, Clinical Center of the University of Sarajevo 

Cardiac arrest (CA) is a major cause of morbidity and mortality, often associated with 
neurological and systemic involvement. Supportive therapeutic strategies such as mechanical 
ventilation, hemodynamic settings, and temperature management have been implemented in 
recent years in patients after CA, with the aim of protecting the brain and lungs and preventing 
systemic complications. Lung-sparing ventilation strategies are currently the standard of care 
among critically ill patients because they have demonstrated timely effects on mortality, 
ventilator-free days, and other clinical outcomes. The role of protective and personalized 
mechanical ventilation in patients without acute respiratory distress syndrome and after CA is 
becoming increasingly evident. The individual impact of different parameters of lung-sparing 
ventilation, including mechanical power as well as optimal oxygen and carbon dioxide targets, 
on clinical outcomes remains a matter of debate in patients after CA. Hemodynamic and 
temperature management in patients after CA represent key steps to achieve clinical 
improvement. The aim of this paper is to present ten tips and key insights for implementing a 
lung-protective ventilation strategy in patients after coronary artery disease, taking into account 
the interaction between the lung and other systems and organs, including the brain. 
Optimization of mechanical ventilation is inexpensive and can be implemented in high- and 
low-middle-income countries, requiring only training and education. However, the individual 
role of each protective ventilation parameter in minimizing lung damage and their association 
with clinically important outcomes are not fully understood in patients after coronary artery 
disease and deserve further investigation. 

Keywords: Cardiac arrest, mechanical ventilation, lung-protective ventilation, mechanical 
power, brain injury 
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TEŠKI HEMORAGIJSKI ŠOK UDRUŽEN SA POSTPARTALNOM 
KARDIOMIOPATIJOM 
 
Enida Halvadžić, Alen Ahmetašević, Amela Muftić, Belma Kadić, Ana Marija Antunović, Alma 
Krajnović 
 
Kliika za anesteziju i reanimaciju, Klinički centar Univerziteta u Sarajevu 
 
Masovno krvarenje je vodeći uzrok morbiditeta i mortaliteta u svijetu. Uspješno liječenje 
zahtijeva rano prepoznavanje, promptnu intezivnu reanimaciju, lako dostupne resurse (krvni 
pripravci) i brz pristup hirurgiji ili intervencijskoj radiologiji.  Praćeno je gubitkom krvi, 
hemodilucijm, acidemijom, hipotermijom i koagulopatijom. Unazad deset godina liječenje 
masovnog krvarenja je evoluiralo i sprovodi se kroz paket hemostatske reanimacije koja 
uključuje:hiruršku ili radiološku kontrolu krvarenja, praćenje hemostaze, intezivni reanimacioni 
tretman kritično oboljelih i izbjegavanje smrtonosne trijade: hipotermije, acidemije i 
koagulopatije. Svježu  smrznutu plazmu bi trebalo dati u omjeru  1:1 s crvenim krvnim zrncima 
dok ne budu dostupni testovi koagulacije. Traneksemična kiselina kao relativno jeftin lijek 
spašava život i preporučuje se kod masivnih postporođajnih krvarenja i operativnih krvarenja, 
dok se ne preporučuje kod gastrointestinalnih krvarenja. Razina fibrinogena kod 
postporođajnih krvarenja treba biti >2g/l i >1,5g/l kod ostalih krvarenja. Postpartalna 
kardiomiopatija se definira kao incident akutnog zatajenja srca u postporođajnom razdoblju u 
odsutnosti bilo kojeg drugog uzroka. Oko 10% pacijentica sa postporođajnom 
kardiomiopatijom kasnije u životu može zahtijevati transplantaciju srca. U ovom radu ćemo 
predstaviti  teški hemoragijski šok kod pacijentice sa postpartalnom  kardiomiopatijom 
prezentiranom  srčanom dekompenzacijom, insuficijencijom mitralne i trikuspidalne valvule. 
Ključne riječi: masovno krvarenje; hemostatska reanimacija; postpartalna kardiomiopatija. 
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STRANO TIJELO BRONHA KOD DJETETA 
 
Jasmina Smajić, Amela Delibegović, Elvedin Solo 
 
Univerzitetski klinički centar Tuzla 
Klinika za anesteziologiju i reanimatologiju 
                   
Aspiracija stranog tijela kod djece može rezultirati širokim spektrom simptoma od minimalnih 
do ugroženosti disanja, te prestanka disanja i smrti. U kliničkoj slici najčešće je prisutno: 
gušenje, kašalj u napadaima, stridor, dispneja, cijanoza, bronhalni zvižduci, te oslabljen disajni 
šum zahvaćenog dijela pluća. 
Dijete dobi 4 godine hospitalizovano na Klinici za ORL zbog odstranjivanja stranog tijela iz 
nosa. Nakon vizualizacije u desnom nosnom kavumu srebrne kuglice, pokuša se odstraniti 
omčicom, a zatim i endoskopom što se ne uspije izvesti zbog nesaradnje djeteta. Obzirom da 
je pacijent jeo pola sata prije navedenog postupka, urade se laboratorijski nalazi, te se pozove 
anesteziolog. U međuvremenu nastane krvarenje, dijete počne da kašlje, te se odmah uđe u 
operacionu salu. Pacijent uveden u OET-u propofolom, uz relaksaciju sukcinil-holinom, a zatim 
se nastavi sa održavanjem sevofluranom i atrakurijom uz manuelno kontrolisanu mehaničku 
ventilaciju. Endoskopskom optikom se u nosnom kavumu vizualizira enormno oticanje sluzice 
septuma i nosne školjke, ali ne i strano tijelo. Zatim se rigidnim bronhoskopom uđe u desni 
bronh do terminalnih odvoda, vizualizira se strano tijelo, ali se isto ne može odstraniti 
dostupnim instrumentima. Pozove se pulmolog, pacijent se reintubira sa tubusom 5,5, te sa 
dječijim fiberoptičkim traheobronhoskopom pulmolog manipulacijom uspije vizualizirati šupljinu 
kuglice kroz koju provuče mobilnu L sajlu pomoću koje izvuče spomenuto strano tijelo. 
Postoperativno pacijent premješten bez pokušaja buđenja u Odjeljenje intenzivne terapije 
Klinike za anesteziologiju i reanimatologiju. Ordinirana odgovarajuća terapija, urađeni lab. 
nalazi i RTG p/c, te se započne sa procesom buđenja. Sljedećeg dana pacijent ekstubiran, 
svjestan, kontaktibilan, spontanog disanja. 
Aspiracija stranog tijela u bronh kod djece predstavlja prvi stepen hitnosti i veliki izazov, te je 
za uspješno zbrinjavanje potreban timski pristup uz adekvatnu komunikaciju između timova. 
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LOW-FLOW ANESTHESIA: BENEFITS, CHALLENGES, AND CLINICAL 
APPLICATION 
 
Dinela Omić Salkić, Ivan Keser,  
 
JU Opća bolnica „Prim.dr Abdulah Nakaš“, Sarajevo 
 
Introduction: Low-flow anesthesia (LFA) is an inhalational technique in which fresh gas flow 
(FGF) is ≤2 L/min, allowing ≥50% of exhaled gases to be rebreathed after CO₂ removal. 
Advances in anesthesia workstations, precision vaporizers, and continuous gas monitoring 
have made LFA safer and more practical, while environmental concerns have driven renewed 
interest in its use. 
Objective: To synthesize current evidence on the physiological, economic, and environmental 
benefits of LFA, identify its limitations, and outline practical approaches for safe clinical 
application. 
Materials and Methods: Narrative literature review of PubMed and PMC sources, integrating 
historical developments, physiological principles, clinical protocols, and environmental data. 
Additional focus was placed on evidence-supported strategies for optimizing sevoflurane use 
during LFA. 
Results and Discussion: LFA offers substantial reductions in volatile anesthetic consumption 
(up to 75%), preservation of airway heat and humidity, and significant decreases in greenhouse 
gas emissions. Disadvantages include slower depth adjustments, increased CO₂ absorbent 

use, and the need for vigilant FiO₂ and end-tidal agent monitoring to prevent hypoxic mixtures 
or under-dosage. 
Two main approaches are described in clinical practice: 
Standard method: Initial high FGF to achieve denitrogenation and target circuit concentration, 
followed by maintenance at low flow, with high flow reintroduced before emergence. 
Alternative method: Early initiation of low flow after intravenous induction, with MAC-guided 
titration of sevoflurane and patient-specific adjustments, combined with high-flow washout in 
the final minutes. 
Automated low-flow systems (e.g., ZEUS®, Aisys®, FLOW-i®) have further improved 
precision, reduced waste, and minimized environmental impact. 
Conclusion: When implemented with modern monitoring and equipment, LFA is a safe, cost-
effective, and environmentally responsible technique. Its routine adoption aligns with the 
principles of sustainable anesthesia, offering measurable benefits for patients, institutions, and 
the planet. 
Keywords: Low-flow anesthesia; sustainable anesthesia; volatile anesthetics; sevoflurane; 
environmental impact. 
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ANESTEZIJA SA NISKIM PROTOKOM: PREDNOSTI, IZAZOVI I KLINIČKA 
PRIMJENA 
 
Dinela Omić Salkić, Ivan Keser,  
 
JU Opća bolnica „Prim.dr Abdulah Nakaš“, Sarajevo 
 
Uvod: Anestezija sa niskim protokom (LFA) je inhalaciona tehnika kod koje je protok svježeg 
gasa (FGF) ≤2 L/min, omogućavajući da se ≥50% izdahnutih gasova ponovo udahne nakon 
uklanjanja CO₂. Napredak u anesteziološkim aparatima, preciznim isparivačima i 
kontinuiranom nadzoru gasova učinio je LFA sigurnijom i praktičnijom, dok su ekološke brige 
dovele do ponovnog interesovanja za ovu tehniku. 
Cilj: Sinteza savremenih dokaza o fiziološkim, ekonomskim i ekološkim prednostima LFA, 
identifikacija njenih ograničenja i prikaz praktičnih pristupa za sigurnu kliničku primjenu. 
Materijal i metode: Narativni pregled literature iz PubMed i PMC baza podataka, uključujući 
historijski razvoj, fiziološke principe, kliničke protokole i podatke o uticaju na okolinu. Posebna 
pažnja posvećena je strategijama zasnovanim na dokazima za optimizaciju primjene 
sevoflurana tokom LFA. 
Rezultati i diskusija: LFA omogućava značajno smanjenje potrošnje volatilnih anestetika (do 
75%), očuvanje topline i vlažnosti u disajnim putevima te značajno smanjenje emisije gasova 
staklene bašte. Nedostaci uključuju sporiju prilagodbu dubine anestezije, veću potrošnju 
apsorbenata CO₂ i potrebu za stalnim nadzorom FiO₂ i krajnje ekspiratornih koncentracija 
anestetika kako bi se spriječile hipoksične smjese ili nedovoljna doza. 
U kliničkoj praksi opisana su dva glavna pristupa: 
Standardna metoda: Početno visoki FGF radi denitrogenacije i postizanja ciljane koncentracije 
u krugu, zatim održavanje na niskom protoku, uz ponovno povećanje protoka prije buđenja. 
Alternativna metoda: Rano započinjanje niskog protoka nakon intravenske indukcije, titracija 
sevoflurana vođena MAC vrijednošću i individualnim potrebama pacijenta, uz ispiranje visokim 
protokom u završnim minutama. 
Automatizirani sistemi niskog protoka (npr. ZEUS®, Aisys®, FLOW-i®) dodatno unapređuju 
preciznost, smanjuju otpad i minimiziraju uticaj na okolinu. 
Zaključak: Kada se provodi uz savremeni monitoring i opremu, LFA je sigurna, isplativa i 
ekološki odgovorna tehnika. Njena rutinska primjena usklađena je s principima održive 
anestezije i donosi mjerljive koristi za pacijente, zdravstvene ustanove i planetu. 
Ključne riječi: Anestezija sa niskim protokom; održiva anestezija; volatilni anestetici; 
sevofluran; uticaj na okolinu. 
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WOLFF-PARKINSON-WHITE SYNDROME AND ANAESTHESIA 
 
Amel Avdić  
 
Klinički Centar Univerziteta U Sarajevu  
 
Uvod: WPW syndrome  or pre-excitation syndrome, as it is called, is an electrophysiological 
disorder of heart with an incidence of 0.9 to 3% of the general population.People with WPW 
syndrome have an extra pathway for signals to travel between the heart's upper and lower 
chambers. This causes a fast heartbea. 
 
Cilj: Patients with such disorder may be asymptomatic or present with cardiac symptoms like 
palpitation and dyspnea. These patients may present with serious cardiac complication like 
atrial fibrillation and PSVT intraoperatively.  
 
Materija i metode rada: I report a  4 case report with WPW syndrome under general 
anesthesia. 
 
Rezultati rada: The goal during perioperative management of anesthesia was to avoid any 
factor that increases sympathetic activity such as pain, anxiety, fear, stress response of 
intubation/extubation, lighter plane of anesthesia, hypovolemia, and avoiding premedication 
with anticholinergic drugs 
 
Diskusija: Many literatures describe about cases of WPW syndrome where patient remains 
asymptomatic throughout life, but such patients are always at a risk of PSVT or atrial fibrillation 
during perioperative period 
 
Zaključak: PSVT, a common complication, can be treated with vagal maneuvers or adenosine 
6-12mg IV or beta blockers (Esmolol 50-300 μg/kg/min IV). Patients developing AF with 
haemodynamic stability should be treated pharmacologically, whereas haemodynamically 
unstable patients should be treated by cardio version with 150-200 Joules. (Biphasic 
defibrillator). Digitalis and verapamil are contraindicated.Patient with WPW syndrome may 
develop perioperative tachyarrhythmias and hypotension leading to cardiac arrest. Epidural 
anaesthesia is preferred because of haemodynamic stability and provides post-operative 
analgesia. Anti-arrhythmic drugs and defibrillator must be kept ready. Perioperatively, even 
asymptomatic patient can develop arrhythmias, therefore meticulous monitoring is essential. 
 
Ključne riječi: WPS syndrome,Anaesthesia,PSVT,Cardioversion  
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TOKSIČNA ENCEFALOPATIJA: IZMEĐU KLINIČKE ENIGME I DIJAGNOSTIČKOG 
IZAZOVA 
 
Jasmin Kalesić1, Nina Saračević Bijesović*1 

 

1Klinika za anesteziologiju i reanimatologiju, Univerzitetski klinički centar Tuzla 
 
UVOD 
Toksična encefalopatija je ozbiljno neurološko stanje uzrokovano izlaganjem toksičnim tvarima 
koje utiču na mozak. Ovaj poremećaj karakteriziraju oštećenja kognitivnih funkcija, promjene 
u ponašanju i, u najtežim slučajevima, trajne neurološke posljedice. Uzroci ovog stanja mogu 
biti različiti, a najčešće uključuju izloženost hemikalijama, lijekovima i supstancama, 
metabolički poremećaji, infekcije. Dijagnoza zahtijeva multidisciplinarni pristup: detaljna 
anamneza, laboratorijske pretrage, neurološka procjena, dijagnostika mozga. 
PRIKAZ SLUČAJA 
Muškarac dobi 71 godinu je primljen u hiruršku prijemnu ambulantu pod kliničkom slikom 
akutne kalkuloze žučne kese. Indiciran hitni operativni zahvat koji je i načinjen istog dana. 
Četiri dana nakon prijema dolazi do gubitka adekvatnog verbalnog kontakta sa pacijentom, 
postaje konfuzan, dezorijentisan, te dolazi do pogoršanja općeg stanja. Konsultovan 
anesteziolog te indiciran prijem u OIT Hirurški blok. U toku boravka u OIT pacijent spojen na 
HFOT, subfebrilan, oliguričan, bez verbalnog kontakta, psihomotorno uznemiren. Dva dana 
nakon prijema, od strane hirurga urađen revizioni operativni zahvat. Postoperativno pacijent 
na program mehaničke ventilacije, čiji se modusi mijenjaju spram respiratornih mogućnosti 
pacijenta. Od strane nefrologa indiciran hemodijalizni tretman. Pacijent hemodinamski 
nestabilan, hipotenzivan, te se uključi vazopresorna potpora noradrenalinom i inotropna 
dobutaminom, kao i kontinuirana infuzija amiodaronom. U toku boravka sprovedena CT i 
magnetna dijagnostika mozga. U više navrata konsultovani hirurg, nefrolog, neurolog, torakalni 
hirurg kao i specijalista nuklearne medicine. Nekoliko dana od operativnog zahvata pacijent 
ekstubiran, spontano diše ali i dalje bez adekvatnog verbalnog kontakta, hemodinamski 
stabilan te se premješta u Kliniku za hirurgiju. 
ZAKLJUČAK 
Toksična encefalopatija ozbiljno je stanje koje zahtijeva hitno prepoznavanje i liječenje. Iako 
je dijagnoza često složena, suvremena medicina omogućava učinkovito upravljanje ovim 
poremećajem. Prevencija izloženosti toksičnim tvarima ključna je za očuvanje zdravlja, a rano 
prepoznavanje simptoma može spriječiti ozbiljne posljedice. 
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KRANIOCEREBRALNE POVREDE 
PRIKAZ SLUČAJA  
 
Jasmina Smajić, Vasvija Uljić, Adela Hodžić 
 
Klinika za anesteziologiju i reanimatologiju, Univerzitetski klinički centar Tuzla, Medicinski 
fakultet, Univerzitet u Tuzli 
 
Uvod: Kraniocerebralne povrede obuhvataju povrede kranijuma i intrakranijalnih struktura, a 
nastaju dejstvom direktne sile ili kod iznenadnih, snažnih trzaja glave. Osnovni terapijski cilj je 
obezbjeđivanje cerebralne homeostaze za optimalno preživljavanje i funkcionisanje nervnih 
ćeija. To se postiže obezbjeđivanjem optimalnih uslova za oporavak od posljedica primarnog 
oštećenja mozga i sprečavanje nastanka sekundarnog oštećenja mozga. 
 
Prikaz slučaja: Pacijent povrijeđen padom sa traktora, nakon čega je zbrinut u SHMP i bolnici 
u Zvorniku te je dovežen sanitetskim vozilom u hiruršku prijemnu ambulantu UKC Tuzla 
sediran, relaksiran, intubiran, arteficijelno ventiliran. Nakon dijagnostičke obrade i konsultacije 
anesteziologa, hirurga, neurohirurga i maksilofacijalnog hirurga indiciran operativni zahvat. 
Načini se kraniotomija orbito-zigomatične regije lijevo, evakuacija stranih tijela i dekompresija 
orbitalne regije lijevo, repozivija i osteosinteza ramusa mandibule lijevo sa dvije titanijumske 
pločice, rekonstrukcija korpusa zigomatične kosti sa titanijumskom pločicom, ekstrakcija 
stranih tijela i sekvestrektomija kosti zigomatično-bukalno-orbitalne regije. U operacionoj sali 
se konsultuje oftalmolog koji indicira evisceraciju ili enukleaciju. Postoperativno se pacijent 
prima u OIT Plava zgrada zbog potrebe za mehaničkom ventilatornom potporom, intenzivnim 
liječenjem i monitoringom. Pacijent se uvede u barbituratnu komu. Obavljaju se redovni 
konsultativni pregledi sa fokusom na multidisciplinarni pristup liječenju pacijenta. Kontrolišu se 
laboratorijski nalazi te radiološke pretrage. Petog postoperativnog dana se postepeno 
smanjuje inducirana barbituratna koma. Deseti postoperativni dan pacijent se otpoji od 
respiratora, spontano diše na kanilu, a 17-ti dan se premješta na Kliniku za maksilofacijalnu 
hirurgiju uz preporuku za nastavak liječenja i praćenja. Pacijentu je mjesec i po nakon povrede 
načinjen operativni zahvat (Exanteratio orbitae l.sin. et plastica defecti orbitae l.sin. cum “fat 
skin graft”), a sedam dana poslije otpušta se na kućno liječenje, hemodinamski i respiratorno 
stabilan. 
 
Zaključak: Tretman pacijenata sa kraniocerebralnim povredama zahtijeva multidisciplinarni 
pristup, koji se sastoji u primjeni stalnog monitoriranja svih dostupnih funkcionalnih, fizičkih i 
hemijskih parametara moždane i sistemske cirkulacije, odnosno metabolizma, i terapijskoj 
podršci svim organskim sistemima jer je njihovo dobro i sinhronizovano funkcionisanje uslov 
bez čijeg ispunjenja je tretman moždanog inzulta nemoguć. 
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IZAZOVI I PREDNOSTI MODERNE FAST TRACK/ERAS (ENHANCED RECOVERY 
AFTER SURGERY) KARDIOANESTEZIJE I INTENZIVNE PRAKSE, JESMO LI 
SPREMNI? 
 
Edin Kabil, Ermina Mujičić, Lejla Muminagić, Amel Hadžimehmedagić, Ilirijana Haxhibeqiri-
Karabdić, Bedrudin Banjanović, Nermir Granov 
 
Klinika za kardiovaskularnu hirurgiju Kliničkog centra Univerziteta u Sarajevu 
 
Uvod  
Minimalno invazivni (MI) hirurški zahvati nametnuli su se danas kao optimalan izbor za liječenje 
srčanih bolesti. Mada je populacija pacijenata kandidiranih za kardiohirurško zbrinjavanje sve 
obimnija, opeterećena komorbiditetima i kasno prepoznata, anesteziološki imperativ je 
osigurati efikasnost primjenjene savremene fast track anesteziološke tehnike, te adekvatno 
pripremiti preoperativni plan, ali i tehničke i materijalne preduslove za izvođenje ERAS 
koncepta. 
Iminentna srčana insuficijenca, uz opterećenost pratećim nekardijalnim stanjima, uz 
pomjerenu starosnu granicu, predstavlja poseban hemodinamski i terapijski izazov za 
anesteziologa. Savremena kardioanestezija podrazumjeva paralelan razvoj naprednih metoda 
i tehnika anestezije.  
 
Cilj 
Napravljen je pregled savremenih MI zahvata koji su izvedeni uz fast track anesteziju, i cilj 
nam je prikazati prednosti, ali i izazove ove doktrine. 
 
Metode  
Ovom retrospektivnom, opservacionom studijom obuhvaćeni su elektivni kardiohirurški 
bolesnici sa razvojem srčane insuficijencije, a koji su operisani MI metodom na Klinici za 
kardiovaskularnu hirurgiju Kliničkog centra Univerziteta u Sarajevu. Posebnom 
anesteziološkom pripremom, ponudili smo individualizirani pristup primjenjujući fast track 
anesteziju, jednolumensku ventilaciju pluća, poštednu upotrebu anestetika, ranu ekstubaciju 
kao i optimiziran bezbolni oporavak, brzu mobilizaciju i rani otpust iz intenzivne njege, što je 
dovelo do uspješnog ukupnog ishoda. 
Bolesnici su podijeljeni u grupe prema tehnici zbrinjavanja. Grupe su međusobno ujednačene 
po osnovu spola, vrijednosti ejekcione frakcije i prosječne dobi. Upoređene su prema 
prethodno definisanim kliničkim postoperativnim ishodima.   
Rezultati i zaključak  
Rezultati su potvrdili da brza anestezija, zajedno s algoritmom individualne pripreme pacijenta, 
može dovesti do bržeg oporavka i ranijeg otpuštanja pacijenata, uglavnom na bazi nižih doza 
hemodinamski aktivnih lijekova, i skraćenog perioda primjene uz precizan individualni plan za 
svakog pacijenta, izbjegavajući kognitivne poremećaje i produženo vrijeme anestezije, kraće 
vrijeme ventilacije sprječavajući mogućnost ventilatorom inducirane upale pluća, restriktivne 
politike primjene krvi koja sprječava prijenos krvno-prenosivih bolesti, kao i komplikacija kao 
što su TACO i TRALI. 
 
Ključne riječi: minimalno invazivna hirurgija, keyhole hirurgija, minimalno invazivna anestezija, 
fast-track anestezija 
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CHALLENGES AND ADVANTAGES OF MODERN FAST TRACK/ERAS 
(ENHANCED RECOVERY AFTER SURGERY) CARDIOANESTHESIA AND 
INTENSIVE PRACTICE, ARE WE READY? 
 
Edin Kabil, Ermina Mujičić, Slavenka Štraus, Bedrudin Banjanović, Amel Hadžimehmedagić, 
Ilirijana Haxhibeqiri-Karabdić, Nermir Granov 
 
Cardiovascular clinic, Clinical center University of Sarajevo 
 
Introduction  
Minimally invasive (MI) surgical procedures have emerged today as the optimal choice for the 
treatment of heart disease. Although the population of patients eligible for cardiac surgical care 
is increasingly large, burdened with comorbidities and recognized late, the anesthesiological 
imperative is to ensure the effectiveness of the applied modern fast track anesthesia technique, 
and to adequately prepare the preoperative plan, as well as employment of the technical and 
material prerequisites for the implementation of the ERAS concept. 
Imminent heart failure, with the burden of accompanying non-cardiac conditions, and the 
advanced age limit, represents a special hemodynamic and therapeutic challenge for the 
anesthesiologist. Modern cardioanesthesia implies the parallel development of advanced 
anesthesia methods and techniques. 
 
Aim   
A review of modern MI procedures performed with fast track anesthesia was made, and our 
goal is to present the advantages, but also the challenges, of this doctrine. 
Methods 
This retrospective, observational study included elective cardiac surgery patients with the 
development of heart failure, who were operated on using the MI method at the Clinic for 
Cardiovascular Surgery of the Clinical Center of the University of Sarajevo. With special 
anesthesia preparation, we offered an individualized approach using fast track anesthesia, 
single-lumen lung ventilation, sparing use of anesthetics, early extubation as well as optimized 
painless recovery, rapid mobilization and early discharge from intensive care, which led to a 
successful overall outcome. 
Patients were divided into groups according to the treatment technique. The groups were 
matched based on gender, ejection fraction values and average age. Clinical postoperative 
outcomes that had been previously established were used to compare the groups. 
 
Results and conclusion  
The results confirmed that rapid anesthesia, together with an algorithm of individual patient 
preparation, can lead to faster recovery and earlier discharge of patients, mainly on the basis 
of lower doses of hemodynamically active drugs, and a shortened period of administration with 
a precise individual plan for each patient, avoiding cognitive disorders and prolonged 
anesthesia time, shorter ventilation time preventing the possibility of ventilator-induced 
pneumonia, a restrictive blood administration policy that prevents the transmission of blood-
borne diseases, as well as complications such as TACO and TRALI. 
 
Keywords: minimally invasive anesthesia, keyhole surgery, fast track anesthesia, ERAS  
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PLUĆNA HEMORAGIJA KOD DOJENČETA S INKARCERIRANOM 
DESNOSTRANOM INGVINALNOM HERNIJOM – PRIKAZ SLUČAJA 
 
Iljazagić-Halilović Fatima1, Jakupović Jasmila1, Tomić Sejranić Maja1, Korman Dženana1 
 
1 JZU UKC Tuzla, Klinika za anesteziologiju i reanimatologiju 
 
Uvod: Plućna hemoragija (PH) je po život opasno krvarenje iz plućnih kapailara u alveole i 
intersticij te pojava krvavog ispljuvka odnosno krvi u endotrahealnom tubusu. 
 
Prikaz slučaja: Dojenče dobi dva mjeseca podvrgnuto je hitnom operativnom zahvatu 
reparacije inkarcerirane desnostrano hernije. Preoperativno urađeni laboratorijski nalazi, dijete 
pregledano od strane pedijatra i anesteziologa, kada se registruje sistolni šum. Uradi se 
ultrazvuk srca na kojem se nađe perzistentni foramen ovale bez hemodinamskog značaja. 
Nakon preoksigenacije dijete uvedeno u opštu anesteziju, intraoperatino hemodinamski i 
respiratorno stabino. Po završetku operatinog zavata a 40 minuta nakon zadnje doze 
relaksansa započne se sa buđnjem. Nakon pet minuta manuelne ventilacije dolazi do naglog 
pada saturacije i srčane frekvence, do 55/min, ordiniran Adrenalin, ventilacija nastavljena 
100% kiseonikom. Na poduzete mjere ne nastupi poboljšanje, dijete izrazito blijedo, usnice i 
okrajine cijanotične, mlitavo, ne reaguje na bolne stimuluse,auskultatorno nečujno disanje, 
akcija srca i dalje bradikardna te se pacijentca reintubira i nastavi manuelna ventilacija 100% 
kiseonikom uz ostale mjere reanimacije. Aspirira se endotrhealni tubus, dobije se sukrvičav 
sadržaj, pacijentica se nastavi ventilirati manuelno, visokom frekvencom i pritiskom. Sat 
vremena nakon započinjanja mjera resuscitacije dolazi do hemodinamske i repiratorne 
stabilizacije i pacijentica se premješta u OIT Klinike za dječije bolesti. U toku prvih pet do šest 
sati nakon prijema u OIT pacijentica i dalje nestabilna. Na prvom postoperativnom 
rendgenskom snimku pluća nađe se obostrano i difuzno inhomogeno maglušavo zajenjenje 
plućnog parenhima. U daljem toku pacijentica na mehaničkoj ventilaciji, hipotenzivna, uključi 
se potpora inotropima. Odvojena od ventilatora petog dana od prijema u OIT, spontanog 
disanja uz O2 potporu. Sedmog dana pacijentica se premješta na Odjel dječije hirurgije te se 
otpušta kući četvrtog dana. 
 
Zaključak: Plućna hemoragija kod dojenčeta predstavlja rijetku, ali životno ugrožavajuću 
komplikaciju. Pravovremeno prepoznavanje, hitna stabilizacija i potporna terapija kao i 
multidisciplinarni pristup ključni su za smanjenje mortaliteta i poboljšanje ishoda liječenja. 
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STAFILOKOKNI TOKSIČNI ŠOK SINDROM – PRIKAZ SLUČAJA 
 
Lejla Vikalo, Jasmila Jakupović, Damir Pištoljević 
 
JZU UKC Tuzla, Klinika za anesteziologiju 
 
   Toksični šok sindrom (TŠS) je rijetko toksinom uzrokovano oboljenje izazvano infekcijom 
bakterijama Staphyloccocus aureus ili Streptococcus grupe A. Stafilokokni toksični šok 
sindrom (STŠS) se obično javlja kod novorođenčadi i male djece, ali se povremeno može javiti 
i kod odraslih. U tom slučaju obično ukazuje na disfunkciju imunog sistama. Faktori rizika 
uključuju infekciju rana, hirurške intervencije, ogrebotine, upotrebu tampona i menstrualnih 
čašica, tamoponiranje nosnih šupljina i opekotine. 
 
   Prikazan je slučaj kritično oboljelog 25-ogodišnjeg muškarca sa STŠS i znacima životno 
ugrožavajuće sistemske infekcije (hemodinamska nestabilnost, akutna insuficijencija bubrega, 
adinamija, konfuzija) usljed lokalnog infekta u području lijevog stoapla. Prethodno se duži niz 
godina liječio od atopijskog dermatitisa. Nakon sprovedenog liječenja (antibiotici, hemodijaliza, 
vazopresori, suportivna i simptomatska terapija) te lokalno incizije i nekrektomije, postignuta 
je potpuna remisija. 
 
   Pravovremena dijagnoza i adekvatan tretman je glavno uporište u liječenju STŠS kod 
odraslih. 
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ANESTEZIOLOŠKI TRETMAN PACIJENATA SA ACNES SY U PEDIJATRIJI 
 
Lana Mrdović 1, Amira Mešić 1, Lejla Altumbabić 1, Lejla Dedić Simendić 2, Muhamed Kubat 1 

Lamija Spužić1, Džana Badžak3 

 
1 Klinika za anesteziju i reanimaciju, KCUS, Sarajevo, BiH 
2 Klinika za anesteziju i reanimaciju, UKC , Tuzla, BiH 
3 Klinika za dječiju hirurgiju, KCUS, Sarajevo, BIH 
 
Uvod: Hronična bol je među najčešćim razlozima za medicinske konsultacije, pri čemu bol u 
trbuhu često predstavlja dijagnostički izazov. Sindrom uklještenja prednjeg kožnog živca 
(ACNES) je nedovoljno prepoznat uzrok hroničnog, lokalizovanog bola u trbuhu, obično 
jednostranog i pogoršanog napetošću trbušnih mišića (Carnetov znak). Stanje nastaje 
uklještenjem torakoabdominalnih živaca na određenim anatomskim mjestima. Sindrom 
karakteriše oštar probadajući bol koji se karakteristično pojačava s upotrebom trbušnih mišića. 
Bol se obično opisuje kao fokalna, lokalizirana i konzistentna, unilateralna s većom 
učestalošću na desnoj strani trbušnog zida. Za dijagnosticiranje se provode dva testa: 
Carnettov znak i test pinch-a ( inicira se pacijentov izraz lica za lokaciju boli). Tretmani za 
ACNES Sy su : modifikacija aktivnosti, upravljanje boli, ultrazvučno vođeni nervni blokovi, 
pulsirajuća radiofrekvencija, hemijska neuroliza, prednja neurektomija i hirurški pristup.  
Prikaz slučaja: prikazani su dječak starosti sedamnaest godina i djevojčica starosti deset 
godina sa istim simptomima : bol u trbuhu , naročito u donjim partijama desno i nagon za 
povraćanje. Nakon sprovedene uz uredne dijagnostike, odluči se za tretman apliciranja 
lokalnog anestetika na mjestu bola uz UZ punkciju perifernog nervnog bloka. Nakon uspješno 
obavljene punkcije, djeca se dobrog opšteg stanja otpuste kući bez bola. 
Zaključak : Prepoznavanje ACNES-a je važno, jer se može pouzdano dijagnosticirati 
jednostavnim kliničkim testovima, te efikasno liječiti nizom konzervativnih i intervencijskih 
pristupa. 
Ključne riječi: ACNES Sy ,periferni nervni blok , djeca; 
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Introduction: Chronic pain is among the most common reasons for medical consultations, 
with abdominal pain often presenting a diagnostic challenge. Anterior cutaneous nerve 
entrapment syndrome (ACNES) is an underrecognized cause of chronic, localized abdominal 
pain, usually unilateral and worsened by tension of the abdominal muscles (Carnett’s sign). 
The condition arises from entrapment of the thoracoabdominal nerves at specific anatomical 
sites. The syndrome is characterized by sharp, stabbing pain that typically intensifies with the 
use of abdominal muscles. The pain is usually described as focal, localized, and consistent, 
unilateral, with a higher incidence on the right side of the abdominal wall. Two tests are used 
for diagnosis: Carnett’s sign and the pinch test (elicited by the patient’s facial expression at the 
site of pain). Treatment options for ACNES include activity modification, pain management, 
ultrasound-guided nerve blocks, pulsed radiofrequency, chemical neurolysis, anterior 
neurectomy, and surgical approaches.                                  
Case presentation: We present a 17-year-old boy and a 10-year-old girl with identical 
symptoms: abdominal pain, particularly in the lower right regions, and nausea. After diagnostic 
evaluations, which were unremarkable, treatment with local anesthetic injection at the pain site 
under ultrasound-guided peripheral nerve block was chosen. Following successful puncture, 
both children, in good general condition, were discharged home pain-free. Conclusion: 
Recognition of ACNES is important, as it can be reliably diagnosed with simple clinical tests 
and effectively treated using a range of conservative and interventional approaches.                                                          
Keywords: ACNES, peripheral nerve block, children  
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