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Bal: 794 FAE A4 = Sl WHsHth 4] AL YAIHo| WY Al A Ad2 FS5H] oy &
5 Z A4l AekhE S A4S €8 J= Y 156/78 mmHg, Al¥4 853 /&, 54 208/, AW 37] A4
3t 80%H o, v HEetE AtA 5 L/ming FoIgt & AR ESIE = 96%E FAE AT 18, S ¥ B HE
3ko] A go] Q1AL aspirin, amlodipine/atorvastatin, carvedilol, fimasartan, doxazosin ¥ dapagliflozin/metformin
= 58 3otk

AT A STEE AFS52 QQltt 124% EZ XY | (high-sensitivity troponin I, hs-troponin )= 28.6 pg/mLZE 99
B AFet 7124](17.5 pg/mL)E 235131, D-dimers >20 pg/mL (4] < 0.5 pg/mL), N-Z BE YEEC| T E}O]
Z(N-terminal pro-B-type natriuretic peptide, NT-proBNP):= 336 pg/mL, 24 2.15 mmol/L, 574 AF7A| o7&
50.12 mL/min/1.73 m*’Qth. H5Y AFEIZIURGENA 5 FH5 U F= Ho] by &, 24 b59 7IXE
A¥st= 4 HAESo] IRl=Eh AxSaoAs S4AA/A4HA 1] 09, HHBE 57 ol5A(tricuspid annu-
lar plane systolic excursion, TAPSE) 15.9 mm, 9414 E&H & MK (right ventricular fractional area change, RVFAC)
18%, %7 |

TRE TS U

5 55719 43.8 mmHg Ak 5P QRS ulol Al OF 2 &ebguio] Blo] SHluiglct

ME o} SHA] AR A2 55 H5 deH A2 =S4 5

A& Aok, YR = WO o5l 55 L5k 55

JHEH M Z (venous thromboembolism, VTE)> A% AAl MAAT, &3 Ei= AR FETICH1-4]. AR5
g S (deep vein thrombosis, DVT)¥} HAHAZ(pul- A HAHSS HejdY o s AdEo] UANE AA|
monary embolism, PE)2 E§el= d1Le] 2t ABEFo] A9 A AArE 242 AEbz-S- 1k (compression ultraso-
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Jong Shin Woo. Diagnostic roadmap for venous thromboembolism

Table 1. Clinical clues prompting suspicion of venous thromboembolism

Clinical clue Diagnostic consideration Differential diagnosis Recommended first step
Unilateral leg swelling or pain  Consider proximal or distal DVT Cellulitis, lymphedema, chronic Wells DVT score; D-dimer and/or CUS
venous insufficiency, ruptured
Baker cyst
Bilateral leg swelling Systemic causes are more common;  Heart failure, renal failure, liver Evaluate systemic causes; if VTE risk

however, hilateral DVT should be disease, medication-related ede- 1s high, perform bilateral CUS and
considered in patients with cancer,  ma, chronic venous insufficiency  consider iliac/inferior vena cava
iliac or inferior vena cava throm- imaging

bosis, or severe immobility

Dyspnea or chest pain Consider PE and differentiate it from ACS, pneumonia, pneumothorax,  Assess hemodynamic status; apply
other cardiopulmonary disorders  aortic disease Wells PE/revised Geneva assessmen;
use D-dimer and CTPA as indicated
Syncope or hypoxemia Consider central PE or significant ~ Arrhythmia, ACS, aortic disease, First assess for high-risk PE and right
right ventricular strain neurologic causes ventricular dysfunction

Symptoms after surgery, cancer, Increased likelihood of provoked Postoperative hematoma, infection, Assess clinical probability and consider
or prolonged immobility VTE cardiopulmonary complications ~ early imaging when indicated

DVT, deep vein thrombosis; CUS, compression ultrasonography; VTE, venous thromboembolism; PE, pulmonary embolism; ACS, acute coronary syn-
drome; CTPA, computed tomography pulmonary angiography.
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A. SUSPECTED PULMONARY EMBOLISM (PE) l [

B. SUSPECTED DEEP VEIN THROMBOSIS (DVT) I

Validated D-dimer alternatives

+ Symptoms: dyspnea, chest pain, syncope, hemoptysis
- Assess risk factors

1. Clinical suspicion of PE ’

1. Clinical suspicion of DVT (usually lower extremity) for stable susPeCted PE
« Symptoms: leg swelling, pain, tenderness, erythema
« Assess risk factors YEARS

2. Hemodynamically
unstable?
(shock or hypotension)

YES

« 0 items: D-dimer <1,000 ng/mL
« >=1 item: D-dimer <500 ng/mL

2. Assess clinical probability
(Use Wells DVT score)

PEGeD

3. Immediate diagnostic 4. Assess clinical probability (v‘:VI;" “"“'“22'2) (WDIYT “myzz) « Low C-PTP (Wells 0-4): <1,000 ng/mL
imaging (Use a validated tool) sy ells score . o2
« Bedside echocardiography + Wells score for PE * Moderate C-PTP (4.5-6): <500 ng/ml.
« CTPA if feasible + or Revised Geneva score 3. D-dimer test
« Consider empiric or Clinical gestalt (Use age-adjusted D-dimer Pregnancy-adapted YEARS
anticoagulation ; T 3 in patients >50 years) « Same thresholds
Low Intermediate High « CUS first if DVT symptoms/signs
(PE unlikely) (PE possible) (PE likely)
<5% pr:vz\ence 5-50% p;evalence >50% prevalence Implementation principle
YES NO i i
se one prospectively validate way.
- 5. D-dimer test (ho Tmaging) =iUseanefprospestivély,Validated pattivay
! Treat for PE | > (Use age-adjusted D-dimer in patients >50 years) | 4, Compression ultrasound (CUS) l « Verify assay-specific units.
diagnosis +_l_i ‘_I_* of the proximal veins « Do not mix thresholds across algorithms.
Negatve postive Negative Positive ¥
() cus posmve CUS negative
| PE exdudadl c-rs CI'PA PE excluded c‘rs‘ CITPA CTGA clrn (DVT confirmed)
(noimaging) | | (CT pulmonary| | (noimaging) | | (CT pulmonary| | (CT pulmonary If clinical suspicion
« Repeat CUSin5-7 days
« Consider alternative
|' 1f CTP) | diagnoses
i ‘(:f'r"';'f“’ﬁ; perfusion (V/Q) scan | Isolated Distal (Calf) DVT ]
sa h fo H ! | = High risk of extension (severe symptoms, extensive thrombus, !
THdat farpe aternative | | * Compression ultrasound of legs |1 ciive cancer, prior VTE, inpatient sttus, D-dimer posiive, |
diagnosis | | (¥ipositive DViidetected |1 closeto proximal veins) — Treat |
| treatasPE) } 1+ Low riskand stable follow-up — Serial CUS in 2 weeks !
General Principles for Both PE and DVT
+ Use validated clinical decision rules to estimate pretest probability. « Consider patient factors: age, cancer, pregnancy, recent surgery, renal function, contrast allergy.

+ Use D-dimer to rule out VTE in patients with low or intermediate probability.
« Use imaging tests appropriately based on pretest probability and D-dimer results.

« Final diagnosis should include: location and extent of thrombosis,
risk factors, and risk of recurrence or bleeding.

Figure 1. Diagnostic algorithm for suspected venous thromboembolism. PE, pulmonary embolism; CTPA, computed tomography
pulmonary angiography; DVT, deep vein thrombosis; CUS, compression ultrasonography; PEGeD, Pulmonary Embolism Graduat-
ed D-dimer; C-PTP, clinical pretest probability; VTE, venous thromboembolism.
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Table 3. Diagnostic tests and their interpretation in suspected venous thrombhoembolism

Cautions

Most useful setting

D-dimer Rule-out in patients with low or inter-

mediate clinical probability

False-positive results are common with
advanced age, cancer, infection, and
postoperative states; levels may be low

Role in the diagnostic pathway

A negative result can reduce the
need for imaging; a positive result
is not diagnostic

with a small thrombus burden or an older

thrombus

CTPA Confirmation of PE and assessment of
anatomic extent and RV/LV ratio

Consider contrast exposure, renal function,
pregnancy, patient transport, and possible

Key confirmatory imaging test in
patients with suspected PE

overdiagnosis of subsegmental PE

V/Q scan When CTPA is contraindicated, includ-
ing selected pregnant patients or
those with iodinated contrast contra-

indications

CUs Confirmation of DVT and adjunctive
evaluation in patients with suspect-

Echocardiography  Assessment of RV strain and differen-
tial diagnosis of shock in hemody-
namically unstable PE

Pre-existing lung disease may increase the
likelihood of a nondiagnostic result

Isolated distal DVT may require clinical
Interpretation; repeat testing may he
ed PE needed after an initially negative study

Cannot reliably exclude or confirm PE in
hemodynamically stable patients

Alternative imaging test when CTPA
Is unsuitable

Useful in patients with leg symp-
toms or when CTPA is difficult or
contraindicated

Supports risk stratification and ur-
gent management decisions

CTPA, computed tomography pulmonary angiography; PE, pulmonary embolism; RV/LY, right ventricle/left right ventricle; V/Q, ventilation-perfusion;

CUS, compression ultrasonography; DVT, deep vein thrombosis.
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Venous thromboembolism (VTE), encompassing pul-
monary embolism (PE) and deep vein thrombosis (DVT),
requires a structured diagnostic roadmap to prevent de-
layed diagnosis and unnecessary imaging. This review
outlines a step-by-step approach from clinical suspicion
to objective confirmation and early risk stratification. For
suspected PE, hemodynamic stability is the initial branch

point. Hemodynamically stable patients are evaluated
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using pretest probability tools and validated D-dimer
strategies, including age-adjusted thresholds, YEARS, or
clinical-probability-adjusted approaches such as PEGeD,
followed by computed tomography pulmonary angiog-
raphy when indicated. Pregnancy-adapted YEARS can
reduce thoracic imaging in selected pregnant patients.
For suspected DVT, the Wells score, D-dimer, and com-
pression ultrasonography are applied sequentially. Once
PE is confirmed, risk assessment should integrate clinical
severity, right ventricular dysfunction, cardiac biomark-
ers, hemodynamic and respiratory compromise to guide
management decisions. The final diagnosis should specify
thrombus location and extent, risk category, provoking
factors, and remaining diagnostic uncertainty. Standard-
izing this roadmap may reduce diagnostic delay and un-
necessary imaging while linking diagnosis to appropriate

disposition, monitoring, and follow-up.

Keywords: Venous thromboembolism; Pulmonary embo-
lism; Deep vein thrombosis; D-dimer; Diagnostic algorithm:;

Clinical probability
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