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 CASE REPORT / PRIKAZ SLUČAJA

THE ROLE OF POINT-OF-CARE 
ULTRASOUND IN THE EARLY 
DETECTION OF THE SOURCE OF 
INFECTION IN EMERGENCY MEDICINE 
– PRESENTATION OF TWO CASES
ULOGA ULTRAZVUKA UZ KREVET BOLESNIKA U RANOM 
OTKRIVANJU IZVORA INFEKCIJE U HITNOJ MEDICINSKOJ 
SLUŽBI – PRIKAZ DVA SLUČAJA
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Abstract
Background: Severe infections in emergency medicine are associated with high mortality 
and the development of organ dysfunction, especially when the source of infection is 
not recognized promptly. Point-of-care ultrasound (POCUS) allows rapid and targeted 
assessment of ultrasound findings that may indicate a possible source of infection early 
in patient care.
Case report: Two patients with elevated inflammatory parameters and an unclear clinical 
presentation are described. In the first case, POCUS enabled an early diagnosis of acute 
gangrenous cholecystitis as the source of infection, with the development of sepsis according 
to the Sepsis-3 criteria, which resulted in urgent surgical intervention. In the second case, 
POCUS ruled out deep vein thrombosis and confirmed soft tissue cellulitis, and enabled 
rapid initiation of antibiotic therapy and avoidance of unnecessary additional diagnostics.
Conclusion: POCUS represents a valuable diagnostic tool in the early treatment of patients 
with elevated inflammatory parameters and an unclear clinical presentation. It enables the 
assessment of findings that point to the source of infection and rational clinical decision-
making in emergency medicine.
Key words: early diagnosis; emergency medicine; point-of-care ultrasound; sepsis; source 
of infection 

Sažetak
Uvod: Teške infekcije u hitnoj medicini povezane su s visokom smrtnošću i razvojem 
organske disfunkcije, osobito kada izvor infekcije nije pravodobno prepoznat. Prikrevetni 
ultrazvuk (engl. Point-of-care ultrasound, POCUS) omogućuje brzu, ciljano usmjerenu 
procjenu ultrazvučnih nalaza koji mogu upućivati na mogući izvor infekcije u ranoj fazi 
zbrinjavanja bolesnika te može pridonijeti usmjeravanju daljnje dijagnostičke i terapijske 
obrade.
Prikaz slučaja: Prikazana su dva bolesnika s povišenim upalnim pokazateljima i 
nejasnom kliničkom slikom. U prvom slučaju, POCUS je omogućio ranu dijagnozu akutnog 
gangrenoznog kolecistitisa kao izvora infekcije, s razvojem sepse prema kriterijima Sepsis-3, 
što je rezultiralo hitnom kirurškom intervencijom. U drugom slučaju, POCUS je isključio 
duboku vensku trombozu i potvrdio celulitis mekog tkiva te omogućio brzo započinjanje 
antibiotske terapije i izbjegavanje nepotrebne dodatne dijagnostike.
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Zaključak: POCUS predstavlja vrijedan dijagnostički alat u ranom liječenju bolesnika 
s povišenim upalnim pokazateljima i nejasnom kliničkom slikom. Omogućuje procjenu 
nalaza koji upućuju na izvor infekcije i racionalno kliničko donošenje odluka u hitnoj 
medicini.
Ključne riječi: hitna medicina; izvor infekcije; point-of-care ultrazvuk; rana dijagnoza; 
sepsa 
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Introduction
Despite significant advances in diagnosis and treatment, severe 
infections still represent a major challenge in clinical practice. 
They are associated with high mortality and the development 
of organ dysfunction, especially when the source of the 
infection is not recognized (1). Sepsis is one of the possible 
consequences of late detectionand treatment of infectious 
process (2). Recognition and localization of the source of 
infection are keys to early clinical decision-making in the 
emergency department. The sources of infection in patients 
with an unclear clinical presentation are numerous, and most 
often include the respiratory and urinary systems, intra-
abdominal infections, and skin and soft tissue infections (2). 
Intra-abdominal infections are associated with high morbidity 
and mortality, especially in the case of delayed control of the 
source of infection (3). Point-of-care ultrasound (POCUS) has 
become an indispensable diagnostic tool in modern emergency 
medicine (4). 

Previous research suggests that 
point-of-care ultrasound can improve 

the identification of the source of 
infection compared with initial clinical 

assessment, with a reported diagnostic 
accuracy of approximately 80–90 %.”

It is a targeted ultrasound examination performed by a non-
radiologist at the patient’s bedside, with the aim of rapid 
diagnostic orientation, and clinical decision-making (5). 
Previous research suggests that point-of-care ultrasound can 
improve the identification of the source of infection compared 
with initial clinical assessment, with a reported diagnostic 
accuracy of approximately 80–90 % (3, 6). The aim of our paper 
is to demonstrate the role of early point-of-care ultrasound 
in identifying the source of infection in patients with unclear 
clinical presentation in the emergency department, through 
the presentation of two clinical cases.

Methods
The paper was a retrospective review of two case reports of 
patients treated at the Emergency Medicine Center of the 
University Hospital, in whom POCUS was applied in the early 
phase of initial workup due to suspected infection of unknown 
origin. POCUS was performed within the first hour of arrival 
at the emergency department, before performing advanced 

imaging tests. The examination was goal-directed and problem-
oriented, integrated into the clinical examination. POCUS 
findings were used for immediate clinical decision-making 
and preceded the decision on further imaging diagnostics 
or therapeutic procedures. The ultrasound examination was 
adapted to the clinical presentation: in the first case, a focused 
examination of the hepatobiliary system was performed, and in 
the second, a focused examination of the deep venous system 
and soft tissues of the lower extremities. The examinations 
were performed by an emergency medicine specialist with 
formal education in clinical ultrasound according to the 
World Interactive Network Focused On Critical UltraSound 
(WINFOCUS) program.

Case reports

Case report 1
A 75-year-old patient presented to the emergency department 
due to poor general condition for three days, with fever up 
to 38.8 °C, chills, and shivering. He had a history of transient 
epigastric pain with a belt-like spread, but on admission 
denied abdominal pain. He had no nausea, vomiting, 
dyspnea, or cough. On admission was conscious, oriented, 
hemodynamically stable (blood pressure 160/76 mmHg, 
pulse 75/min, respiratory rate 22/min, oxygen saturation 
96%, body temperature 38.5 °C). The abdomen was soft, 
with audible peristalsis and mild localized tenderness in the 
right hemiabdomen. Personal history includes aortic valve 
surgery due to severe aortic stenosis, recovered ischemic 
cerebrovascular insult, arterial hypertension, and type 2 
diabetes. Laboratory findings showed leukocytosis (12.1 
× 10⁹/L), elevated C-reactive protein (CRP) (193.9 mg/L), 
thrombocytopenia (133 × 10⁹/L), slightly elevated creatinine 
(114 μmol/L), and elevated total bilirubin. (31.3 μmol/L) and 
direct bilirubin (11.8 μmol/L). Within 20 minutes of arrival, 
a POCUS of the abdomen was performed, which showed an 
enlarged gallbladder (>10 cm) with a thickened and irregular 
wall (>5 mm), a concretion in the neck of the gallbladder with 
positive sonographic Murphy’s sign (Figure 1). 
Abdominal multislice computed tomography (MSCT) 
subsequently confirmed acute gangrenous cholecystitis (Figure 
2) and was used for preoperative assessment and surgical 
planning. 
The patient underwent emergency surgery, and the 
pathohistological findings confirmed the diagnosis of 
gangrenous cholecystitis with hydrops of the gallbladder. 
Empiric antibiotic therapy (meropenem) for 7 days was given. 
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The early application of POCUS enabled rapid identification 
of the intra-abdominal source of infection, and shortened the 
time to surgical control of the source of infection despite the 
atypical clinical presentation.

Case report 2
An 80-year-old patient presented to the emergency department 
with sudden onset of pain and swelling in his left leg that had 
occurred the day before. Ten days earlier, osteosynthesis of 
the pertrochanteric femoral fracture had been performed. The 
postoperative period was uneventful. He now denies trauma. 
He was afebrile and hemodynamically stable on admission. 
Clinical examination revealed swelling and tenderness of the 
left upper leg with warm, taut skin of normal color. Laboratory 
findings showed leukocytosis (12.7 × 10⁹/L), elevated CRP 
(124.7 mg/L), and elevated D-dimer (2.63 mg/L). Other 
findings were within reference values. Deep vein thrombosis 
was excluded by POCUS examination of the venous system 
of the lower limb, where the examined veins were properly 
compressible, without intraluminal echogenic masses. POCUS 
of the soft tissues of the left upper leg shows thickened and 
heterogeneous subcutaneous fat tissue with pronounced 
interstitial edema, a characteristic “cobblestone” appearance, 
without clearly delimited fluid collections and signs of abscess 
(Figure 3). 
Color Doppler showed increased vascularization of the 
subcutaneous tissue, which supports an inflammatory etiology. 

(Figure 4). The finding was consistent with cellulitis. After the 
orthopedist’s examination, the patient was admitted to the 
orthopedics department, where treatment with intravenous 
antibiotics (ceftriaxone), blood products, and continuation 
of already prescribed thromboprophylaxis started. During 
hospitalization, the patient improved with regression of local 
swelling and a decrease in inflammatory parameters. The use of 
POCUS enabled the early differentiation of infectious etiology 
from vascular complications. It also prevented unnecessary 
additional imaging tests. After 6 days of hospitalization, the 
patient is discharged home.

Discussion
The presented cases highlight the challenges of early diagnostic 
work-up of patients with unclear clinical presentation in 
the emergency department, in whom the initial clinical 
examination often does not allow reliable localization of 
the source of infection. In such circumstances, laboratory 
indicators may indicate the presence of an inflammatory 
process, but without a clear diagnostic direction. Elevated 
values ​​of CRP, as a nonspecific marker of inflammation, are 
often used in this context as a stimulus for further diagnostic 
work-up (7). In situations requiring rapid clinical decision-
making, an accessible diagnostic tool is needed to guide further 
treatment. POCUS represents an important extension of the 
clinical examination in the emergency department. It allowed 
an orientation assessment of possible sources of infection 

Figure 1. Pocus of the gallbladder showed an enlarged gallbladder 
(>10 cm) with a thickened and irregular wall (>5 mm) (white 
arrowhead) with a concretion in the neck of the gallbladder (white 
arrow)

Figure 2. MSCT of the abdomen showed an enlarged gallbladder, 
thickened gallbladder wall (white arrowhead), and a calculus 
(black arrow)
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and the integration of findings into immediate therapeutic 
decision-making. The difference in Sequential Organ Failure 
Assessment (SOFA) score between the two patients reflects the 
different degrees of systemic response to infection at the time 
of admission. In both cases, POCUS enabled the adaptation of 
the diagnostic and therapeutic approach to the patient’s clinical 
presentation, which was in line with the recommendations 
of the Surviving Sepsis Campaign, which emphasize the 
importance of timely identification and control of the source 
of infection (8).

POCUS enabled early differentiation 
of infectious from vascular etiology 

and directed further treatment, 
demonstrating its practical value 
in patients with unclear clinical 
presentation in the emergency 

department.

In the first case presented, POCUS enabled the identification 
of an intra-abdominal source of infection led to sepsis and 
prompt surgical control of the infection source. Acute 
calculous cholecystitis is increasing in incidence in the elderly 
population, with biliary tract infections, including cholecystitis 
and cholangitis, being the second most common cause of sepsis 

and associated with increased morbidity and mortality rates 
(9). Studies have shown that acute cholecystitis in the geriatric 
population may present asymptomatically, with patients older 
than 65 years of age having an increased frequency of atypical 
clinical presentations (10). In such clinical circumstances, 
POCUS is a valuable tool because it allows rapid orientation 
assessment and early suspicion of an intra-abdominal source of 
infection. According to available data, the sensitivity of POCUS 
performed by emergency physicians for the diagnosis of acute 
cholecystitis is 71 % (95 % CI 62–78 %), with a high specificity 
of 94 % (95 % CI 88–98 %), confirming its reliability as a 
method for confirmation of the diagnosis (11). MSCT findings 
in the presented case were consistent with typical radiological 
features of gangrenous cholecystitis, including gallbladder 
distension, wall thickening and irregularity, and pericholecystic 
inflammation (12). In this case, the main contribution of 
POCUS was not to replace CT, but to reveal the biliary source 
of infection in a patient with sepsis-like presentation and 
no dominant abdominal symptoms. By identifying acute 
cholecystitis early in the emergency department, POCUS 
redirected further diagnostic and therapeutic management, 
while MSCT served a complementary role in preoperative 
assessment and surgical planning.
In the second presented case, POCUS played major role in the 
differential diagnosis of patients with elevated inflammatory 
parameters and localized symptoms on the lower extremity. 
The clinical presentation with sudden swelling and pain in the 

Figure 3. POCUS of the soft tissues of the left thigh showed thickened 
and heterogeneous subcutaneous fat with marked interstitial 
edema (asterix), a characteristic “cobblestone” appearance (white 
arrowhead), without clearly demarcated fluid collections and signs 
of abscess

Figure 4. Color Doppler showed increased vascularization of the 
subcutaneous tissue, which further supports the inflammatory 
etiology
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leg, with elevated D-dimer values, justified the suspicion of 
deep vein thrombosis. However, point-of-care ultrasound ruled 
out thrombosis already in the early stages of treatmentwhile 
ultrasound examination of soft tissues showed diffuse edema 
with pronounced hypervascularization of the subcutaneous 
tissue, in accordance with the diagnosis of cellulitis. The use 
of POCUS enabled early differentiation of infectious from 
vascular etiology and directed further treatment. In the 
differential diagnosis of soft tissue infections, POCUS shows 
a high sensitivity of 95 % (95% CI 89–97 %) and specificity of 
85 % (95% CI 79–90 %) for the detection of abscesses versus 
cellulitis, enabling quick and safe clinical decision-making 
without the need for additional tests (13).Serum lactate was not 
measured in any case because the patients had no clinical or 
hemodynamic signs of septic shock, and the diagnosis of sepsis 
in the first case was based on proven infection and present 
organ dysfunction assessed by the SOFA score, in accordance 
with the recommendations of the Surviving Sepsis Campaign 
guidelines (8).The presented cases confirm the practical value 
of problem-oriented POCUS applicationin the treatment of 
patients with an unclear clinical presentation in the emergency 
department. In both cases, the ultrasound findings were 
integrated into the overall clinical assessment and played a 
role in guiding further diagnostic and therapeutic treatment, 
emphasizing its function as a tool for clinical decision-making, 
and not as a substitute for standard imaging methods.

Conclusion
Point-of-care ultrasound is a valuable addition to the clinical 
examination in the management of patients with unclear 
clinical presentations in emergency medicine. In the presented 
cases, the problem-oriented application of POCUS enabled 
the identification of the source of infection, guided further 
diagnostic and therapeutic management in patients at different 
stages of the infectious process. These examples, from everyday 
clinical practice, indicate the importance of targeted and 
systematic educationemergency physicians withPOCUS usein 
the clinical decision-making process. Despite the limitations 
associated with the retrospective design and small number of 
studies, this study indicates the need for future prospective 
studies to assess the impact of POCUS on decision-making 
and time to control the source of infection.
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