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SUMMARY – Given the importance of early recognition of acute venous thromboembolism 
(VTE) and the nonspecificity of its symptoms and signs, it is essential to follow the guidelines for 
diagnostic and therapeutic decisions. Ultrasound examination of the entire lower extremity is cur-
rently the standard diagnostic method for symptomatic patients with a clinical probability of deep 
vein thrombosis (DVT) according to the Wells scoring system. The aim of this study is to show the 
demographic structure and analyze the number of patients in the emergency department with sus-
pected venous thrombosis. In the past 10 years, 2,022 patients with DVT and 686 with pulmonary 
emboli have been diagnosed. Despite adherence to the diagnostic protocol, nearly two-thirds of pa-
tients require early ultrasound diagnosis. One-fifth of patients had thrombosis of the superficial ve-
nous system of the leg or arm. Thrombus was present in the veins of the lower leg in 37% of patients 
with DVT. The presence of thrombi above the knee, involving the deep femoropopliteal venous sys-
tem, was found in as much as one-third of patients. These findings and current guidelines suggest that 
there is a paradigm shift toward more frequent use of DOAC in patients with DVT. However, great-
er educational efforts may be needed for many physicians to become comfortable with the use of 
DOAC in the outpatient management of patient populations at low risk for pulmonary embolism.
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Introduction

Acute venous thromboembolism (VTE) refers to 
deep vein thrombosis (DVT) and pulmonary embo-
lism (PE), potentially fatal conditions with a one-year 
mortality rate of 9% to 23%.1,2 The incidence of DVT 
is approximately 1-2 ‰ annually3,4,5. One-third of pa-
tients with untreated DVT develop clinically signifi-
cant PE, and the mortality rate of PE patients admit-
ted to the emergency department exceeds 20%3. In 
95% of pulmonary emboli, the origin of the embolus is 
DVT, including 85 to 90% of lower extremity emboli4. 

Despite significant improvements in the diagnosis, 
prophylaxis, and treatment of these conditions, the in-
cidence of VTE has remained the same in recent 
years3,4. Accurate and timely diagnosis of DVT deter-
mines immediate and long-term patient outcomes. 
Because the signs and symptoms of DVT are not spe-
cific, clinical assessment alone is not a reliable tool for 
diagnosis5. Laboratory determination of serum D-di-
mer levels is important for the diagnosis of DVT, but 
exclusively with negative predictive value and unsatis-
factory specific values6. Although contrast venography 
is considered the “gold standard” of diagnosis in pa-
tients with suspected DVT, this test has been replaced 
by compression color Doppler ultrasound due to its 
invasiveness and complications, both in clinical prac-
tice and as a reference test for clinical trials6,7.
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Ultrasound examination of the entire lower ex-
tremity is currently the standard diagnostic method 
for symptomatic patients with clinical probability of 
DVT according to the Wells scoring system6,7.

Materials and method

A retrospective analysis of the database of visits to 
the Emergency Department of University Hospital 
Sveti Duh from January 1, 2011, to December 31, 2021, 
included all patients with suspected DVT. In addition, 
data from the radiological database of confirmed pul-
monary emboli were included. The aim of this study is 
to show the demographic structure, the number of pa-
tients in the emergency department with suspected ve-
nous thrombosis, the localization of the thrombus con-
firmed by ultrasound, the presence of concomitant dis-
eases, the treatment, and early outcomes of VTE. Con-
tinuous data is provided as median ± interquartile range. 
Categorical data are given as n / N (%).

Results

In the period from January 1, 2011 to December 
31, 2021, 6,509 cases of suspected venous thrombosis 
of the extremities in 5,349 patients were treated in the 
emergency department of the University Hospital 
Sveti Duh, 256 patients were excluded from the analy-
sis due to incomplete data (Figures 1).

Of the 5,093 patients, DVT was excluded in 1,420 
(27.9%) because the risk was low according to the 
Wells scoring system and D-dimer levels were within 
the reference range. Ultrasound diagnosis of DVT was 
excluded in 1,651 (32.4%) and confirmed in 2,022 
(39.7%) patients. The median age was 62.18 years 
(49.2-73.5 IQR) and 56.43% were female. Six hun-
dred sixty-one patients (32.7%) with DVT were hos-
pitalized. There were 686 hospitalizations, 50.7% of 
which were female, the median age was 67.7 years 
(53.1-77.1 IQR), 67% were over 60 years old, and the 
median hospital stay seven days (5-9 IQR).

During the observation period, 967 cases of pul-
monary embolism were registered: 60.9% female and 
60% older than 65 years old. Of the patients hospital-
ized for pulmonary embolism (92%), 74 patients 
(7.65%) died at the time of hospitalization, the median 
age was 73.96 years (64.0-81.1 IQR), 80% were older 

than 60 years. Fibrinolysis therapy was performed in 
94 cases.

The most common concomitant diseases in pa-
tients with VTE were arterial hypertension (47%), hy-
perlipidemia (12%), diabetes (14%), active tumor dis-
ease (13%), recent trauma (11%), and renal injury (4%). 
Each of the prolonged conditions was more common 
in patients with PE than in patients with DVT alone. 
Estrogen therapy was noted in 7.6% of women with 
VTE. Patient histories included data on previous 
VTE, which was significantly more common in the 
DVT group than in PE (24.2% vs. 16.5%). 

The median time from onset of symptoms to first 
medical contact was longer in the DVT group (medi-
an three days, IQR 2-5) than in PE (median one day, 
IQR 0-10). The most common symptoms and signs in 
patients with DVT were pain (88.7%), limb swelling 
(75%), and local extremity warmth (34%). The most 
common symptoms in PE were dyspnea (79.1%), 
chest pain (34.5%), rapid heart rate (21%), and synco-
pe (5%). Forty-five percent of patients with suspected 
DVT were examined during working hours from 8 
a.m. to 4 p.m., with an average treatment time of 169 
minutes; 82.1% in the period from Monday to Friday, 
without major variations in the number of inputs by 
month. In 90% of the cases, the time from patient ad-
mission to ED to radiological findings suggestive of 
pulmonary embolism was within three hours. 

One-fifth of patients, 21%, had thrombosis of the 
superficial venous system of the leg or arm. Thrombus 
was present in the veins of the lower leg in 37% of 
patients with DVT, which was localized in the poste-
rior tibial veins in 31% of cases, in the peroneal veins in 
60%, and in the muscular veins (gastrocnemius or so-
leus) in 29%. The presence of thrombi above the knee 
involving the deep femoropopliteal venous system was 
found in 38% of patients and was evenly distributed 
among the common femoral, superficial femoral, and 
popliteal venous segments. The presence of thrombus 
in the iliac region was less frequent, in 10% of patients 
on ultrasound. Thrombus in the femoropopliteal seg-
ment was found in all patients with external iliac 
thrombosis, and 60% also had thrombosis in one or 
more tibial veins. Deep vein thrombosis in the arms 
was present in only 4.7% of patients. Isolated lower leg 
thrombosis was more often associated with leg pain 
(60% vs. 40%) and less often with subjective leg swell-
ing (20% vs. 60%).
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Among patients with nonthrombotic findings, the 
most common diagnoses were edema (34.9%), Baker 
cysts (22.6%), and unspecified fluid collections (16.3%). 

Hospitalization was elected for 95% of proximal 
DVT. For distal DVT, hospitalization increased from 
20% in patients aged 18 to 40 years to 70% in patients 
aged 60 years.

A total of 95% of patients were treated in the emer-
gency department, prophylactically until diagnostic ex-
clusion of thrombosis, or therapeutically in hospitalized 
patients with DVT with anticoagulants, mostly low-
molecular-weight heparin (enoxaparin, dalteparin).

Discussion

Patients with suspected deep vein thrombosis and 
pulmonary embolism report to the emergency depart-
ment almost daily. 

The symptoms and signs of deep vein thrombosis 
are nonspecific, and several other pathologic condi-
tions may mimic them, such as Baker cyst, thrombo-
phlebitis, lymphadenopathy, subcutaneous edema, 
chronic deep vein thrombosis, fluid collection, hema-
toma, and muscle tears.

The clinical onset of symptoms and the timing of 
diagnostic tests were different in patients with DVT 
and PE, with a shorter duration in the latter group. 

This difference is to be expected since PE is the more 
severe form of VTE.

Despite adherence to the diagnostic protocol, near-
ly two-thirds of patients require early ultrasound diag-
nosis, which is increasingly accepted by physicians, 
especially in emergency medicine. However, CDUV is 
not available in certain situations, requiring time and 
the availability of trained medical personnel. 

Nearly half of patients with deep vein thrombosis 
report to the emergency department between 4 p.m. 
and 8 a.m., when ultrasound diagnosis is performed 
with limited exclusion of distal thrombosis. Alterna-
tively, if ultrasound diagnosis of the veins is not avail-
able, empiric anticoagulation is required, most com-
monly with low-molecular-weight heparin, until DVT 
is definitively confirmed or excluded8,9. 

The sensitivity of US diagnosis for proximal DVT 
(above the knee) has been reported to be 97% but is 
much lower for isolated distal DVT9. 

Isolated calf vein thrombosis is common, account-
ing for 28% to 70% of all lower extremity DVT diag-
nosed by ultrasound10,11. These findings are consistent 
with other reports, as we found in our series that 37% 
of thromboses diagnosed by full-duplex ultrasonogra-
phy at the initial examination were isolated calf vein 
thromboses. This suggests that an initial ultrasound 
examination performed with a limited range (from the 
groin to the popliteal fossa) misses nearly one-third of 

Figures 1. Annual incidence of venous thromboembolism in the emergency department.
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DVT cases. We found that isolated deep vein throm-
bosis of the calf was more commonly associated with 
leg pain than proximal deep vein thrombosis. It is gen-
erally believed that acute DVT triggers an inflamma-
tory response and that the pain associated with DVT 
is primarily due to inflammation of the vein wall 
around the clot. 

Isolated calf thrombosis was less frequently associ-
ated with subjective leg swelling and objectively mea-
sured circumferential difference. One explanation for 
this finding is that in most patients there is a single 
iliac, femoral, and popliteal vein for each leg. Throm-
bosis in these veins therefore results in occlusion of all 
deep venous outflow at this level. In contrast, there are 
multiple deep veins in the calf. In most cases of iso-
lated calf vein thrombosis, one or some of these veins 
are occluded, leaving other deep calf veins open.

Although the clinical significance of isolated distal 
DVT is unclear, up to 25% of these thrombi may 
spread to proximal veins, increasing the risk of PE and 
post thrombotic syndrome10, guidelines recommend 
anticoagulant therapy for isolated distal DVT in pa-
tients with severe symptoms or with risk factors for 
spread8,12.

The location of the primary DVT influenced the 
decision of emergency department physicians for hos-
pitalization. Hospitalization was chosen more fre-
quently in patients with proximal DVT than in pa-
tients with distal DVT.

In addition, the approach to patients with DVT 
changed significantly after the introduction of new 
forms of direct-acting oral anticoagulants (DOACs). 
In the last two years, the shift in prescribing ambula-
tory therapy has reversed in favor of DOACs, with the 
possibility of switching to warfarin therapy for socio-
economic reasons, contraindications, and patients with 
active tumor disease. The same trend is not seen in pa-
tient groups requiring hospitalization, and heparin re-
mains the first choice of therapy. No change was ob-
served in the number of hospitalizations or choice of 
therapy for pulmonary embolism, even in the patient 
groups with low risk of mortality and severity of com-
plications according to the PESI scoring system.

Conclusion

Given the importance of early recognition of deep 
vein thrombosis and pulmonary embolism, the non-

specificity of symptoms to and signs, and the conges-
tion of hospital emergency departments, it is necessary 
follow guidelines for diagnostic and therapeutic deci-
sions. Diagnosis of isolated calf vein thrombosis is par-
ticularly difficult in the ED when the definitive diag-
nostic test, whole-leg ultrasonography, is not available. 
These findings and the current guidelines suggest that 
there has been a paradigm shift toward more frequent 
use of DOAC in patients with DVT. However, greater 
educational efforts may be needed for many physicians 
to become comfortable with the use of DOAC in the 
outpatient management of patient populations at low 
risk for pulmonary embolism complications.
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Sažetak

VENSKA TROMBOEMBOLIJA U HITNOJ MEDICINSKOJ SLUŽBI  
– ISKUSTVA JEDNOG CENTRA

I. Jurić i V. Nesek Adam

Venski tromboembolizam označava duboku vensku trombozu i plućnu emboliju, a uzevši u obzir važnost ranog prepo-
znavanja, nespecifičnosti simptoma i znakova, neophodno je pridržavanja smjernicama prilikom donošenja dijagnostičkih i 
terapijskih odluka. Ultrasonografija je trenutno standardna dijagnostička metoda za simptomatske bolesnike s kliničkom 
vjerojatnosti VTE prema Wellsovom bodovnom sustavu. Cilj rada je prikazati demografsku strukturu i analizirati broj bole-
snika u hitnoj službi sa sumnjom na vensku trombozu. Unazad 10 godina, dijagnosticirano je 2022 bolesnika s DVT i 686 
plućnih embolija. Unatoč protokolu, u gotovo dvije trećine bolesnika neophodna je rana ultrazvučna dijagnostika, sve više 
prihvaćena od strane liječnika, posebno u uvjetima hitne medicinske pomoći. U petine bolesnika, 21%, utvrđena je tromboza 
površinskog venskog sustava noge ili ruke. U 37% bolesnika s DVT tromb je bio prisutan u venama potkoljenice. Prisutnost 
tromba iznad razine koljena, uz zahvaćenost femoropoplitealnog dubokog venskog sustava, dokazan je u 38% bolesnika. 
Rezultati istraživanja i trenutne smjernice sugeriraju da je došlo do promjena u izboru antikoagulacijske terapije kod bolesni-
ka s DVT, u prilog DOAK-a. Međutim, možda će biti potrebni veći napori kako bi se liječnici odlučili za DOAK u vanbol-
ničkim uvjetima liječenja bolesnika s plućnom embolijom.

Ključne riječi: venska tromboza, plućna embolija, venotromboembolizam, hitna medicina


