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Diagnostic tools for DVT – systemic 
suspicion  

 Probability of DVT: Rotterdam DVT score  

 
 Differential diagnosis 

 Baker’s cyst (ruptured) 

 Plantaris tendon tearing 

 hematoma 

 Muscle tears or pulls 

 Cutaneous infection  

 Lymphedema 

 Venous reflux 

 PAoD 

 

 

 

 



Diagnostic tools for DVT – imaging  

 Invasive venography 

 Gold standard 

 Negative venography: NPV 98.1~99%  

 Invasiveness 

 limited use as a routine test for DVT diagnosis and exclusion 

 Replaced by compression ultrasonograpy (CUS) 

 Complete Compression US (CCUS) 

 Advantage 

 Noninvasive, relatively low cost, no time consuming 

 Disadvantage 

 Isolated iliac vein thrombus 

 Adductor foraminal area venous thrombus  

 D-dimer 

 Non-specificity: malignancy, infection, inflammation, pregnancy 
 

 

 



Diagnostic flows  

Int Angiol. 2004;24:27-39, Ann Intern Med. 2002;162:907-11.  



Usual treatment of DVT 

 Therapeutic goals of DVT  

 Prevent clot propagation 

 Prevent PTE 

 Avoidance of recurrent thrombosis 

 Reduction the risk of postthrombotic morbidity 

 Prevention for chronic deep vein obstruction  

 

 

 

 

 

Phlebology. 2015;30L59-66. 



Usual treatment of DVT 

 Adequate anticoagulation  

 LMWH or heparin start, ASAP  

 Oral anticoagulation  

 VKA, OAC for 6 months usually (idiopathic DVT) 

 Lifelong anticoagulation for specific life long risk  

 Ambulatory compression therapy or medical elastic stocking 
(MECS) 

 Edema resolved with ACT or MECS: class II MECS (23~32 mmHg) 
for 2 years more 

 Edema present with ACT or MECS: class III MECS (34~346 mmHg)  

 Vena cava filter 

 Effective in short term incidence of PE in proximal DVT 

 Do not affect mortality  

 

 

 

 
BMJ. 2006;1332:215-9, Semin Thromb Hemost. 2006;32:814-
21. 



Usual treatment of proximal DVT 

CMAJ 2015;Sep 28 



Follow up of DVT 

 Systematic approach to prevent and check up of PTS  

 1, 3, 6 months and annual clinical check up and CUS, annual 
PTS-CEAP scoring  

 

 

 

 

 

Int Angiol 2014;33:1-19 



Fate of DVT – chronicity  

 Fate of iliofemoral DVT (IF-DVT) treated with only 
anticoagulation  

 Half of these patients suffered venous claudication in 5-10 
years  

 

 

 

 

 

Ann Surg. 2004;239:118-26 



Fate of DVT – chronicity  

 Determinant for PTS after DVT  

 High Villalta score at 1 month after DVT throughout 24 months 
of follow up  

 IF-DVT compared to calf  VT (HR, 2.23) 

 Higher BMI (HR, 0.14 step up in per Kg/m2) 

 Previous ipsilateral  VT (HR, 1.78) 

 Older age (HR, 0.30 step up in per 10 year age) 

 Female sex  

 

 

 

 

 

Ann Intern Med. 2008;149:698-707. 



Chronic deep vein obstruction  

 Definition  
 Blockage of the outflow of blood from the lower extremity, 

chronically 
 3 ~ 6 months after acute DVT episode  

 Venous circulation 
 Low pressure/velocity, large volume, low resistance converging vascular 

system 

 Increased venous pressure: functions of  

 resistance of flow (N, location, degree of narrowing, length of lesion, 
collateral) 

 velocity of flow and flow volume magnitude 

 Degree of significant venous stenosis ? 

 50% will be indication of stenting in iliofemoral lesion.  

 Due to venous peripheral vascular resistance: quite low  

 Prevalence 
 Depends on poor recanalization of acute IF-DVT 

 Completer recanalization of acute iliac-DVT: 20% 

 Chronic  venous insufficiency after anticoagulation alone in IF-DVT: 90% 
at 5 years 

 Debilitating venous claudication: 15~44%, venous ulcer: 15% 

Venous ulcer: 15%  

Phlebology. 2008;23:149-57.  



Chronic deep vein obstruction  

 Diagnosis    

 Lack of criteria for significant venous obstruction  

 No reliable test to measure a hemodynamically significant stenosis  

 Inaccurate morphological investigation  

 Clinical considering  

 Previous DVT 

 Chronic limb symptoms: pain, edema, eczema, hyperpigmentation, 
ulcer 

 Imaging tools 

 CUS, duplex US: especially for infrainguinal evaluation 

 CT venography, MR venography 

 invasive venography: subtraction, multiple projection/pressure 
injector 

o Negative collateral does not mean no stenosis.  

 IVUS: >50% stenosis  - candidate for stenting  

o Trabeculation, web, venous wall thickness, neointima, external 
compression 

 
Phlebology. 2008;23:149-57.  



PTS; post-thrombotic syndrome 

 Definition  

 Signs and symptoms that occur as long-term complications of 
DVT resulting from  

 Vein lumen obstruction in venous valvular incompetence.  

 Incidence, prevalence of PTS 

 Annual incidence of DVT in general population  

 1 ~ 3 of 1,000 people  

 Incidence of PTS 

 20~50% of DVT in long-term follow-up 

 develops within a few months to a few years after symptomatic DVT 

 5~10% of PTS: severe PTS, including venous ulcer  

 To prevent PTS 

 Improvement modalities of diagnosis and management for DVT 

 

 
Circulation. 2003;107(suppl 1):I4-I8, Ann Intern Med. 
1996;125:1-7.  



Clinical Characteristics of PTS 



Pathophysiology of PTS 

 Proposed pathophysiology of PTS  

 

 



Diagnosis of PTS 

 No gold standard test to diagnose PTS 

 Primarily on clinical grounds with symptoms and signs   

 in patients  with prior DVT  

 Wait at least 3 months for initial pain and swelling associated 
with acute DVT to resolve 

 Diagnosis of PTS  

 Generally deferred until after the acute phase (upto 6 months) has 
passed 

 Clinical tools to diagnose PTS 

 After objective DVT 

 Villalta scale, Ginsberg measure, Brandjes scale 

 The others 

 CEAP classification, VCSS, Widmer scale 

 



Villalta scale  

 5 S, 6 S, and venous ulcer in DVT affected leg 
 PTS: ≥ 5, mild, moderate and severe: 5~9, 10~14, ≥ 15 or 

venous ulcer present  

 

 



Ginsberg measure, Brandjes scale  

 Ginsberg measure  

 Presence of daily leg pain and swelling  

 Persist for at least 1 month 

 Typical characters (worse with standing or walking and relieved by 
rest or leg elevation) 

 Occurs at least 6 months after acute DVT 

 Brandjes scale  

 Similar to the Villalta scale 

 Number of subjective and objective criteria 

 e.g. leg circumference 

 

 



CEAP classification   

 Society for Cardiovascular Surgery,  North American 
Chapter 
 Clinical, etiological, anatomic, pathophysiological  

 

 



VCSS   

 CEAP and additional criteria 
 Use of compression therapy, number/duration of ulcers 

 Useful in surveillance of PTS severity over time  

 

 

J Vasc Surg. 2010;52:1387-96.  



Objective diagnosis of PTS 

 In the case of no significant history of DVT 

 Compression US 

 Evidence of prior DVT in popliteal or CF veins 

 CW doppler 

 Venous reflux  

 CT venography 

 Suspected case of iliac vein obstruction  

 Chronic severe aching or entire leg swelling, lack of respiratory 
phasicity of CF CW 

 Cross-sectional imaging modalities 

 CT, MRI, contrast venography 

 Residual venous abnormalities but no symptoms of PTS 

 Venous reflux, venous hypertension, internal venous 
trabeculation + 

 PTS should not be diagnosed 

 



Risk factors of PTS 

 At the time of diagnosis of 
DVT 

 Older age 

 Sex: male, female ? 

 Obesity 

 Proximal location of DVT 

 Thrombophilia 

 Varicose vein at baseline 

 Smoking daily before 
pregnancy 

 Asymptomatic DVT 

 Surgery within last 3 months 

 Provoked DVT  

 

 

 During follow-up of DVT 
 Poor INR control  

 Ipsilateral DVT recurrence 

 Residual thrombus 

 Incomplete resolution of leg 
symptoms 

      and signs at 1 month after 
DVT 

 OAC vs LMWH 

 Increased d-dimer 

 Elevated inflammation 
markers 

 Low physical activity  

 ?? Duration of OAC 

 

 

 



Prevention of PTS 

 Primary prevention 

 Pharmacological or mechanical thromboprophylaxis in high risk 
patients of DVT (IC) 

 Secondary prevention 

 Appropriate intensity and duration of OAC to prevent recurrent 
ipsilateral DVT (IB) 

 Optimizing anticoagulation  

 Appropriate INR with OAC (IB) 

 Especially, just after the DVT is essential treatment period.  

 Long term use of LWMH vs OAC (IIbB) 

 Ambiguous to reduce DVT  

 NOAC vs VKA (IIbC) 

  Ambiguous to reduce DVT  

 

 



Prevention of PTS 

 Compression to prevent PTS 

 Uncertain, but reasonable to reduce swelling in proximal DVT 
(IIbA)  

 

 



Prevention of PTS 

 Thrombolysis/Endovascular Therapies to prevent PTS 

 Earlier and more complete thrombus clearance “open vein” 
concept 

 Reduction of venous outflow obstruction/venous hypertension, 
preserve valvular function 

 Systemic thrombolysis and anticoagulation vs anticoagulation 
alone 

 No apparent benefit to prevent PTS, significant elevation of major 
bleeding  

 Catheter directed thrombolysis (CDT), pharmacomechanical 
CDT (PCDT) 

 Low to medium quality studies 

 Not recommended for routine first-line use for the purpose of 
PTS reduction  

 Selected patients with acute symptomatic iliofemoral DVT in 
experienced centers 

 Limb salvage in the rare patients with acute limb-
threatening DVT 



Prevention of PTS 

 Surgical venous embolectomy in IF-DVT 

 Scandinavian multicenter RCT in 41 acute IF-DVT patients 

 venous thrombectomy and temp. AVF compared to single 
anticoagulation in IF-DVT 

 Improvement of iliac vein patency 

 Lowering venous pressures 

 Reduction of leg edema 

 Fewer PTS  

 

 

Eur J Vasc Surg. 1990;4:483-9. 



CDT in IF-DVT and QoL  

 Retrospective QoL assessment in IF-DVT 

 CDT and anticoagulation  (n=60) vs single anticoagulation (n=30) 

 

 

J Vasc Surg. 2000;32:130-7. 



CDT in IF-DVT and QoL  

 Retrospective QoL assessment in IF-DVT 

 CDT and anticoagulation  (n=60) vs single anticoagulation (n=30) 

 

 

J Vasc Surg. 2000;32:130-7. 



Lesser residual thrombus, lesser PTS  

 In prospective CDT in acute IF-DVT 

 Residual thrombus burden after CDT (< 50% vs > 50% in 
phlebogram) 

 

 

J Vasc Surg. 2012;55:768-73. 



CaVenT: CDT effect on anticoagulation  

 RCT with 209 acute IF-DVT (Villalta scale) 

 Add CDT on usual anticoagulation reduced PTS on 2 years 
follow up 

 24 months compression stocking   

 

 

Lancet 2015;203:23 



Treatment of PTS 

 Graduated ECS and intermittent compression  

 Trial of ECS: considered in patients with PTS who have no 
contraindications (IIbC) 

 Trial of ICD: reasonable for mod. to severe PTS and significant 
edema (IIbC) 

 



Treatment of PTS 

 Pharmacological therapy for PTS  

 Rutoside, Defibrotide, Hidrosmin 

 Effectiveness and safety of those drugs to treat PTS are 
uncertain. (IIbB) 

 



Treatment of PTS 

 Exercise training for PTS 

 Exercise training with supervisor at least 6 months duration is 
reasonable.  (IIaB) 

 

 Venous ulcer treatment  

 ~10% of PTS patient: develop severe PTS, venous ulcer  

 Compression therapy, primary compression dressing (IA) 

 Multicomponent compression (IB) 

 Pentoxifylline (IIaA) 

 Neovalve reconstruction surgery in refractory PTS (IIbC) 

 

 



Treatment of PTS 

 Venous ulcer treatment  

 Various stage of venous ulcer in PTS and importance of 
multilayered compression 

 

 



Treatment of PTS 

 Surgical treatment  

 Infrainguinal venous obstruction  

 Saphenopopliteal , Saphenotinila bypass  for occluded femoral or 
popliteal vein  

 4 studies in 125 patients, patency: 50~97%, clinical benefit: 
31~75%  (6~125 mo) 

 Iliofemoral obstruction  

 Femoro-femoral bypass  with contralat. SV (Palma operation) 

 Patency: 37~100%, clinical benefit : 25~100% (6~144 mo) 

 Femoro-femoral bypass  with prosthetic graft  

 Patency and clinical success: 25~100% (1~123 mo) 

 26 Femoro-iliac/iliocaval bypass, 9 femoro-caval bypass 

 41 mo follow up , 53%: no or minimal swelling, no activity limitation 

 Ulcer: healed in 83% (12 mo), recurred in 50% (48 mo) 

 

 

 

 

J Cardiovasc Surg. 1991;32:98-103.  J Vasc Surg. 
2011;53:383-93.  



Treatment of PTS 

 Endovascular procedures for femoroiliocaval obstruction   

 982 stented case of chronic nonmalignant obstructive  venous 
disease in `97~`02 

 

 

 

 

 

Stenting for nonthrombotic iliac vein 
lesion (NIVL) 

Stenting for iliofemoral 
obstruction 

J Vasc Surg. 2007;46:970-90.  



Treatment of PTS 

 Endovascular procedures for femoroiliocaval obstruction   

 982 stented case of chronic nonmalignant obstructive  venous 
disease in `97~`02 

 

 

 

 

 

Patency of stenting for iliofemoral 
obstruction 

Patency of stenting for NIVL 

J Vasc Surg. 2007;46:970-90.  



Treatment of PTS 

 Endovascular procedures for femoroiliocaval obstruction   

 982 stented case of chronic nonmalignant obstructive  venous 
disease in `97~`02 

 

 

 

 

 

Cumulative rates of severe ISR Predicting factor for stent 
occlusion 

J Vasc Surg. 2007;46:970-90.  



Treatment of PTS 

 Endovascular procedures for femoroiliocaval obstruction   

 982 stented case of chronic nonmalignant obstructive  venous 
disease in `97~`02 

 

 

 

 

 

J Vasc Surg. 2007;46:970-90.  

Sustained complete relief of pain and 
swelling 

Cumulative rate of healed ulcer 



Iliac vein stenting for PTS 

 Meta-analysis for chronic iliac vein stenosis and occlusion 

 ~1500 cases of open and hybrid reconstruction and simple 
stenting  

 Nonthrombotic iliac vein lesion, PTS  

 Results 

 Safety: procedure related morbidity < 1% 

 Patency: 90~100% for NIVL, 74~89% in PTS at 3~5 years  

 Relief of pain: 86~94% 

 Relief of swelling: 66~89% 

 Healing of venous ulcer: 58~89% 

 Success of recanalization for CTO: 83~95% 

 Hybrid techniques for complex case: in evolution  

 

 

 

 J Vasc Surg. 2013;57:1163-9.  



Treatment of PTS 

 In the case of chronic CFV-EIV occlusion: hybrid procedure  

 CFV stenting beyond inguinal ligament – high risk of stent 
thrombosis and fracture 

 Surgical endovenectomy and patch closure  of CFV and stenting in 
EIV 

 

J Vasc Surg 2010;52:243-7. 



Treatment of PTS 

 Surgical procedures to correct reflux   

 Segmental vein valve transfer 

 axillofemoral/popliteal transplantation or venous transposition  

 51 extremities (48 patients), 4~21 years follow up  

 

 

J Vasc Surg 1994;19:391-403. 



Treatment of PTS 

 Endovascular and surgical treatment for PTS  

 Open the iliac vein, and correct valve reflux when PTS with 
open iliac vein  

 

 



Iliac vein compression (May-Thurner) 
syndrome 

 Endovascular  therapy in 23 MTS patients (follow up 15 ±16 mo) 

 Etiology: chronic compression of left iliac vein between right 
CIA and lumbar spine 

 Collagen scar in iliac vein and occlusion of left iliac vein 

 Surgical therapy: out dated, single OAC: ineffective  

 Surgical therapy: 3 year patency – primary 54%, secondary 62% 

 Recent treatment regimen  

 Thromboaspiration, CDT, PTA, stenting  

 

 

Ann Vasc Dis. 2015;8:21-28. 



Treatment of PTS 

 Endovascular and surgical treatment for PTS  

 Severe PTS with iliac or VC obstruction 

 Endovascular therapy-angioplasty, stenting (IIbB) 

 Surgical therapy (IIbC) 

 Severe PTS with CF, iliac, and VC obstruction  

 Combined therapy with endovascular and surgery (IIbC) 

 Severe PTS with segmental vein valve transfer or venous 
transposition (IIbC) 

 

 



Conclusion 

 Prevention is the best measure. 

 Early detection, and aggressive treatment for acute DVT.  

 CDT, aspiration thrombectomy, angioplasty and stenting should be 
considered.  

 Appropriate anticoagulation  should be maintained.  

 Elastic stocking and rehabilitation must be performed.  

 Objective surveillance with clinical index is very important.  

 Endovascular treatment should be the first treatment option.  

 Simple anticoagulation, and  compression is not enough.  

 Surgical intervention is risky and invasive. 

 Iliac and femoral vein stenting is durable. 

 Hybrid procedure for iliac vein PTA are evolving.  

 Cause of chronic DVT should be defined.  
 

 


