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The Pregnant VTE

Gaurav Parmar, MD, MPH, RPVI, FSVM, FACC

Instructor of Medicine, Harvard Medical School

Associate Program Director, Vascular Medicine Fellowship

Vascular Medicine Staff, Massachusetts General Hospital

GMParmar@mgh.harvard.edu |     @GParmar_MD

Disclosure

No financial or any other conflict of 
interest with regard to this presentation
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Incidence: 1.2 per 1,000 deliveries (5x to 10x)

Incidence: Antepartum (0.6) = Postpartum (0.6)

VTE in Pregnancy

Risk is Greatest in the first 6 weeks postpartum, and persists 
until 12 weeks
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Pathophysiology

TreatmentProphylaxis

Duration?

VTE in Pregnancy

32F | G1P0 | EGA 30w | L CFV DVT

a) Subcutaneous UFH

b) Rivaroxaban 10 mg/day

c) Apixaban 10 mg BID

d) LMWH 1mg/kg BID, with anti-Xa monitoring

e) LMWH 1mg/kg BID, without anti-Xa monitoring

Ambulatory | VSS | No Phlegmasia
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Comments
Crosses 
Placenta?

OK in 
Pregnancy?

Agent

 LMWH is preferred over UFH 
(? lower risk of HIT)

NoYESLMWH

 LMWH is preferred over UFHNoYESUFH

 Very limited clinical experience
Reported crosses 
in small amounts

Not preferredFondaparinux

 Potential for teratogenicity, pregnancy loss, fetal 
bleeding, neurodevelopmental deficits

YesNOWarfarin

 Reproductive effects in humans are unknownLikely YesNODTI (Dabigatran)

 Reproductive effects in humans are unknownLikely YesNO
Xai (Apixaban)
(Rivaroxaban)
(Edoxaban)

8

32F | G1P0 | EGA 34w | L CFV DVT

a) Await spontaneous labor, then stop LMWH

b) Schedule/Induce delivery, stop LMWH 24 hours prior

c) Schedule elective CS, stop LMWH 24 hours prior

d) Repeat VDUS and stop LMWH if no DVT

LMWH | EDD in 4w | Prefers Vaginal Delivery

Ambulatory | VSS | No Phlegmasia
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32F | G1P0| L CFV DVT

Which one should be avoided?

(a) Fondaparinux (b) Warfarin

(c) Rivaroxaban (e) LMWH

LMWH | EDD in 4w | Prefers Vaginal Delivery

Ambulatory | VSS | No Phlegmasia

Uncomplicated Delivery at 40w | Planning for Breast Feeding
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34F | G2P1| EGA 8w

(a) No prophylaxis needed

(b) Get a VDUS and Rx only if positive for DVT

(c) Antepartum prophylaxis only

(d) Postpartum prophylaxis only

(e) Antepartum and postpartum prophylaxis

What would you recommend?

Extremely concerned about getting another DVT 

14
These recommendations were made based on a VTE risk threshold of 2% 
antepartum and 1% postpartum for recommending LMWH prophylaxis

No current additional 
RF for VTE

1Hormonal RF
Pregnancy

Postpartum
Oral contraception

2Temporary RF
Surgery
Trauma

Immobilization

15

Antepartum risks of recurrent VTE

• Without prophylaxis: 4.2% (95% CI, 0.3% to 6.0%)

• With prophylaxis provided: 0.9% (95% CI, 0.5% to 1.8%) 

Postpartum risks of recurrent VTE 

• Without prophylaxis: 6.5% (95% CI, 4.3% to 9.7%)

• With prophylaxis provided: 1.8% (95% CI, 1.2% to 2.7%) 
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24F | G1P0 | EGA 30w

No Personal Hx of VTE | +Fam Hx of VTE

(a) No prophylaxis needed

(b) Get a VDUS and Rx only if positive for DVT

(c) Antepartum prophylaxis only

(d) Postpartum prophylaxis only

(e) Antepartum and postpartum prophylaxis

24F | G1P0 | EGA 30w

No Personal Hx of VTE | +Fam Hx of VTE

(a) No prophylaxis needed

(b) Get a VDUS and Rx only if positive for DVT

(c) Antepartum prophylaxis only

(d) Postpartum prophylaxis only

(e) Antepartum and postpartum prophylaxis

Patient has Heterozygous FVL

24F | G1P0 | EGA 30w

No Personal Hx of VTE | +Fam Hx of VTE

(a) No prophylaxis needed

(b) Get a VDUS and Rx only if positive for DVT

(c) Antepartum prophylaxis only

(d) Postpartum prophylaxis only

(e) Antepartum and postpartum prophylaxis

Patient has Protein C Deficiency
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24F | G1P0 | EGA 30w

No Personal Hx of VTE | +Fam Hx of VTE

(a) No prophylaxis needed

(b) Get a VDUS and Rx only if positive for DVT

(c) Antepartum prophylaxis only

(d) Postpartum prophylaxis only

(e) Antepartum and postpartum prophylaxis

Patient has Homozygous PTG mutation

20

24F | G1P0 | EGA 30w

No Personal Hx of VTE | +Fam Hx of VTE

Patient has Homozygous PTG mutation

a) Await spontaneous labor, then stop LMWH

b) Schedule/Induce delivery, stop LMWH 24 hours prior

c) Schedule elective CS, stop LMWH 24 hours prior

d) Repeat VDUS and stop LMWH if no DVT
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New This Year
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Calf Vein Thrombus or 
DVT?

Raghu Kolluri, MD, MS, RVT, MSVM

System Medical Director – Vascular 
Medicine & Vascular Labs - OhioHealth 
Heart and Vascular 

President – Syntropic Core lab

Adjunct Clinical Professor of Medicine 
– Ohio University HCOM

Disclosures

• Consultant/Advisor/ DSMB/ CEC  -
• Abbott, Auxetics, Diachii Sankyo, Koya

Medical, Medtronic, NAMSA, Penumbra, 
Philips, PERC, Surmodics, USA Therm, VB 
Devices

• Board of Trustee
• The VIVA Foundation
• American Vein and Lymphatic Society
• Intersocietal Accreditation Council | 

Vascular Testing

• President 
• Syntropic Core Lab

Are all calf vein DVTs 
created equally?

27 year old female with an idiopathic DVT of the TP trunk 
extending into the distal popliteal vein vein

62 year old male with foam sclerotherapy induced thrombosis 
of the gastrocnemius vein 5 days after endovenous thermal 
ablation of the GSV and foam sclerotherapy of the tributary 
veins for C6 disease

42 year old woman undergoing chemotherapy for ovarian cancer 
presenting with bilateral calf DVTs in the PTVs. 

35-year-old with gastrocnemius DVT after a Ski accident 
and ACL tear. Calf is tender. 

55 yr old male 
2021 - Right peroneal and soleal DVT + Calf GSV SVT after hammer 

toe surgery+ 6 hour car ride
2022 – Idiopathic left PTV DVT and GSV calf SVT and perforator 

thrombosis 

69 year old male admitted to the ICU, on ventilator support, with 
anemia, thrombocytopenia, on enoxaparin 40mg/day now with 
PTV DVT
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Controversies
• Anatomical – Calf veins are DVT not superficial thrombosis!

• Only 17% of physicians correctly identified calf veins as deep veins 1

• Not Clinically relevant (“Calf vein DVT need not be treated”)
Propagation 2 VTE Recurrence 3

1 Zieler, et al. Vasc Endovasc Surg. 2002;36:367-75
2 Masuda EM, et al. J Vasc Surg. 2012;55:550.
3 Lagerstedt CI, et al. Lancet. 1985;2:515

3-Months Warfarin

No Anticoagulation

0

20

40

60

80

3-Month VTE 1-Year VTE

0 4.3

29

67.8

p < 0.01

p < 0.01

%

Clinical Post thrombotic Syndrome
• 58% of patients reported moderate symptoms
• 5% reported severe symptoms

• 23% had 1-2 physician visits for symptoms
• 23% had >2 visits for symptoms

• 34% had class C4-C6 (CEAP) changes (6-10y)

• Saarinen J. J Cardiovasc Surg. 2002;43:687-91
• Saarinen J. J Vasc Surg 2002;36:959-964

Pulmonary Embolism
• Vignette

• 53 yr old seen 2 weeks after 
ED visit for mild calf pain

• Noted small PTV DVT
• Recommended to see PCP in 

2-3 days
• 10+ hour trip from Myrtle 

Beach to Columbus
• “What about my SOB”?
• Calf clots don’t cause PE

• PE and tibial vessel DVT - 29%
Kistner, et al. Am J Surg. 1972;124:169-172

• CVT and resp Sx - 35% PE
Passman, et al. J Vasc Surg. 1997;25:39-45

• CVT with high probability V/Q -
56%

Kazmers, et al. Am Surg. 1999;65:1124-1128

• PE - isolated calf DVT 25.4%
• Soleal vein DVT was most common

Wei, et al. Int Angiol. 2013;32:465-70

4
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Meta-Analysis of Anticoagulation 
for Calf DVT

De Martino RR, et al. J Vasc Surg. 2013;56:228.

NNT= 8NNT= 24

NNT= 130

Risks From Anticoagulation
• Spencer, et al. J Thromb 

Thrombolysis. 2012;33:211-7

Contemporary Studies: 
CACTUS Trial
• Study Design: randomized, placebo-

controlled European trial comparing 6 
weeks of therapeutic-dose LMWH vs. 
placebo in 600 patients with a 
symptomatic isolated calf DVT.

• Primary Outcome: composite measure of 
extension of calf DVT to proximal veins, 
contralateral proximal DVT, and 
symptomatic pulmonary embolism at 42 
days.

• Safety Outcome: major or clinically 
relevant non-major bleeding at 42 days.

Righini M, et al. Lancet Haematol. 2016;3:e556.

Nadroparin (N = 122)

Placebo (N = 130)

0
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5

%
3

p = 0.54

5

4

0

p = 0.03
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Isolated Calf DVT: 2016 CHEST 
Guidelines
• In patients with acute isolated distal DVT of the leg and (i) 

without severe symptoms or risk factors for extension, we 
suggest serial imaging of the deep veins for 2 weeks over 
anticoagulation (Grade 2C) or (ii) with severe symptoms or risk 
factors for extension (see text), we suggest anticoagulation over 
serial imaging of the deep veins (Grade 2C).

Kearon C, et al. CHEST. 2016;149:315.

Isolated Calf DVT: 2016 CHEST 
Guidelines
• In patients with acute isolated distal DVT of the leg who are 

managed with anticoagulation, we recommend using the same 
anticoagulation as for patients with acute proximal DVT (Grade 
1B).

• In patients with acute isolated distal DVT of the leg who are 
managed with anticoagulation, we recommend using the same 
anticoagulation as for patients with acute proximal DVT (Grade 
1B).

Kearon C, et al. CHEST. 2016;149:315.

Practical Clinical Considerations
• Therapeutic anticoagulation for calf DVT could increase the risk 

of operative bleeding in surgical patients.
• 1 Hematoma or hemarthrosis after surgery

• “It’s difficult to get patients back in for another ultrasound.”
• It’s also difficult to get patients to take anticoagulation, especially 

injectable agents
• “Shouldn’t the novel oral anticoagulants make the argument for 

treatment easier?”
• May reduce but not eliminate the bleeding risk

1 Schneider T, et al. Am J Knee Surgery. 1998;11:95.

10
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Take-Home Points
• Anticoagulate if:

1.Patient is high risk for proximal DVT progression or PE AND/OR
2.Symptomatic AND
3.Low risk for bleeding

• Surveillance imaging for 2 weeks (unclear frequency) and treat 
if proximal extension

• Cost-effectiveness is unclear
1. If contraindications to AC
2. Patient resistance to AC
3. Asymptomatic, incidental finding

VTE in Cancer Anticoagulation Summary

Initial treatment
(within first week of 

diagnosis) 

Short-term 
treatment 

(3 to 6 mos. from 
diagnosis)

Long-term 
treatment

(> 6 mos. from 
diagnosis)

End of life

Recommendation 
20
DOAC or LMWH

Recommendation 
23
DOAC over LMWH

Recommendation 32, 
33
Long-term, indefinite 
anticoagulation rather 
than short-term 
treatment

Discontinue 
anticoagulant 
therapy

Blood Adv. 2021 Feb 23;5(4):927-974.

Real Life 
Management

27 year old female with an idiopathic DVT of the TP trunk 
extending into the distal popliteal vein vein

62 year old male with foam sclerotherapy induced thrombosis 
of the gastrocnemius vein 5 days after endovenous thermal 
ablation of the GSV and foam sclerotherapy of the tributary 
veins for C6 disease

42 year old woman undergoing chemotherapy for ovarian cancer 
presenting with bilateral calf DVTs in the PTVs. 

35-year-old with gastrocnemius DVT after a Ski accident 
and ACL tear. Calf is tender. 

55 yr old male 
2021 - Right peroneal and soleal DVT + Calf GSV SVT after hammer 

toe surgery+ 6 hour car ride
2022 – Idiopathic left PTV DVT and GSV calf SVT and perforator 

thrombosis 

69 year old male admitted to the ICU, on ventilator support, with 
anemia, thrombocytopenia, on enoxaparin 40mg/day now with 
PTV DVT

13
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Conclusions 
Calf vein DVT represents a unique clinical setting and may be heterogenous

• They may represent the beginning of a process – with immediate and long-term consequences
• They may also represent what is left – from a proximal DVT
• They may be a final event for some patients
• They may be caused by propagation of SVT, via perforator thrombus (NOT STUDIED WELL)

Clinical complications may be long-term

Anticoagulation is well tolerated in an otherwise “healthy” population

Patients without appropriate follow-up represent a significant risk

NOT INDICATION FOR AN IVC FILTER

16
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Obesity and Thrombosis
Teresa L. Carman, MD, RPVI, MSVM

Director, Vascular Medicine

University Hospitals Harrington Heart & Vascular Institute

Cleveland, OH 

Objectives

• Identify the epidemiology of obesity and thrombosis

• Discuss management considerations

• Identify the impact of obesity on VTE management

Case

• 68 yo man presents for pre‐op eval. Has planned surgery for colon cancer at the hepatic 
flexure. Patient and CR surgeon are concerned about his VTE risk given h/o idiopathic 
right popliteal DVT 13 years ago. Treated with warfarin for many years then stopped bc
he was tired of the monitoring.

• PMH: HTN, OA, obesity (BMI 48; 150 Kg), DVT as noted

• FH: no VTE SH: nonsmoker, ret engineer

• OE: clinically well, CV reg, Lungs CTA, Ext 1+ edema RLE gaiter area with associated LDS 
and hemosiderin staining, DP 2+ bil

• How do you risk stratify him for VTE?

• What prophylaxis is recommended?

1
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Obesity and VTE Epidemiology

Thromb Haemost 2024;124:239‐249.

Cleveland, Ohio  |  5Thromb Haemost 2024;124:239‐249.

Sci Reports 2023;13:14597

4
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VTE Risk Assessment

Prophylaxis

• How do you risk stratify him for VTE?
• Both Caprini risk score and Padua risk score = high risk

• What prophylaxis is recommended? = pharmacomechanical prophylaxis

• Given the malignancy – this should be continued 28 days after surgery/dc

J Thromb Thrombolysis 2016;41:475‐481. 

Case

• + LMWH prophylaxis but SCDs compliance was poor.

• Didn’t have coverage for extended LMWH prophylaxis.

• 3 weeks post‐op developed right leg pain and swelling with DOE climbing a 
flight of stairs

• OE: BP 100/60; Tachypneic RR 24, 4L O2 requirement, CV rate 120, Ext 2+ 
edema with calf and ankle tenderness

• ED eval: right femoral, popliteal and PT DVT; CT with  bil segmental and 
subsegmental PE; RV:LV 1.5; troponin 356; BNP 760 and ECHO 
demonstrated flattening of the septum, RVSP 45 mmHg est, moderate RV 
dysfunction

• PESI: 148 = very high risk

7
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Case

• What initial therapy is indicated?   

• LMWH or UFH until stable

Circulation 2015;132:1856‐1859.

Case

• What therapy would you recommend at discharge?

Circulation 2015;132:1856‐1859.

10
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Obesity ‐ Newly Published Guidelines

J Thromb Haemost 2021;19:1874-1882.

• Data is insufficient to provide 
recommendations regarding dose 
reduction for secondary prophylaxis

Thromb Res 2024;233:165‐172. 

J Thromb Thrombolysis 2024;epub; doi.org/10.1007/s11239‐024‐02955‐6

13
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Case

• Cancer was early stage

• Complete surgical resection

• Treated with rivaroxaban – does well

• At 6 months follow up ‐?discussions regarding AC
• Can he/should he stop given the current situational event?

• If he continues – what dose?

J Thromb Haemost 2021;19:1874-1882.

Cleveland, Ohio  |  17

VTE Recurrence 

• Clinical features associated with 
increased risk for VTE and recurrence

• Age
• Gender
• Some thrombophilia

• Provoked events vs. idiopathic 
events

• Biomarkers

• Patient co‐morbidities – IBD, CTD, 
immobility, obesity, smoking, cancer

Prins, et al. Blood Adv 2018;2:788-796

Many recurrent risk predictions scores/models – HERDOO2, DASH, Vienna risk model, VTE‐Predict

VTE‐PREDICT

de Winter et al. Eur Heart J 2023;44:1231‐1244.

16
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www.vtepredict.com

Case

• Seen again in pre‐op eval for bariatric surgery

• Questions for the consult: does he need bridging? Should we use our 
regular prophylaxis strategy or does he need more? Shouldn’t he have 
testing for all these blood clots?

• 5‐years since his last DVT/PE

• Remains on rivaroxaban 20 mg daily

• Does he need bridging pre‐op?

• How long should you hold the rivaroxaban?

Case

• Should we use our regular prophylaxis strategy or does he need 
more? 

• Shouldn’t he have testing for all these blood clots?

• What will be the plan post‐op?

19

20
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J Thromb Haemost 2021;19:1874-1882.

• Site of absorption is variable for the available 
drugs

• Transit time and surface availability affects 
absorption

• Following GI surgery – most literature 
recommended LMWH/VKA use

• Rivaroxaban needs to pass through the 
stomach for adequate absorption

• Not for delivery by J‐tube

• Apixaban absorb mostly in stomach ‐ ? distal 
small bowel and proximal colon

• Edoxaban less well studied. Dissolves in the 
stomach, absorption in the proximal small 
bowel

• Dabigatran – likely should be avoided in 
patients with small bowel resection or 
bypass

Hakeam HA, et al. J Thromb Thrombolysis 2017;43:343‐351. Martin KA et al. Am J Med 2017;130:517-524.

GI Surgery Considerations

Martin KA et al. Am J Med 2017;130:517-524.

22
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Conclusions

• Obesity is increasing world wide
• The influence of obesity on VTE risk, peri‐operative prophylaxis and 
treatment strategies in VTE need to be recognized

• Obesity can and likely should influence many anticoagulation 
strategies

• There is increasing data and scientific recommendations for use of the 
DOACs (rivaroxaban and apixaban) in the obese population with BMI 
> 40

• After bariatric surgery (GI surgery) the impact on DOAC absorption 
should be recognized and VKA and LMWH may be preferred 

25
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Advanced Treatment of Acute PE 
– Who and How?

Yulanka Castro, MD

Clinical Assistant Professor of Medicine

University Hospitals Harrington Heart and Vascular Institute

Cleveland, OH

@YSCastroMD

Intermediate‐Risk PE

• Normotensive

• Right ventricular dysfunction is present

• Increased risk of adverse outcomes

• Mortality 15‐20%
• A subset may suddenly develop hypotension, 

shock, and sudden death

J. Clin. Med. 2022, 11(9), 2533

1
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Risk Stratification

Konstantinides SV. ESC Guidelines. Eur Heart J. 2020 Jan 21;41(4):543‐603. 

Risk Stratification

RV/LV ≥0.9 ratio is independent predictor of adverse outcomes

Piazza G. J Am Coll Cardiol. 2020 Nov 3;76(18):2117‐2127

4
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Echocardiographic Predictors of Risk in PE

PE Response Teams

Piazza G. J Am Coll Cardiol. 2020 Nov 3;76(18):2117‐2127

7
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Piazza G. J Am Coll Cardiol. 2020 Nov 3;76(18):2117‐2127

Strategies for Anticoagulation Treatment by Phase of VTE

Renner E, Barnes GD. J Am Coll Cardiol. 2020 Nov 3;76(18):2142‐2154

Case

• 51‐year‐old woman with history of knee replacement 3 weeks prior who was 
brought to the ER with complaints of fatigue, shortness of breath and multiple 
syncopal episodes at home

• PMHx: knee replacement 3 weeks prior, was placed on aspirin for prophylaxis 

• Non‐smoker

• No family history of VTE

10

11
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Vitals and Labs

• Appears lethargic and with cyanotic lips

• Vitals:
• HR: 120‐130s
• BP: 110/64 mmHg
• O2 Sat: 70%  required non‐rebreather 15L

• Labs:

• hsTrop: 636

• BNP: 1653

• Lactate: 3.5

• How would you risk stratify this patient?

• Which factors elevate her risk?

Risk Stratification

• Factors that reflect higher risk
• Syncope
• Altered mental status
• Tachycardia
• Oxygen requirement
• Elevated troponin and BNP
• Elevated lactate

• PESI Score: 125 points – Class V – very high risk 

• BOVA score: 5 points – stage III – high risk

13

14
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dsf

• RV:LV ratio of 1.2

Echo

Intervention

• Pre procedure:
• Requiring 15L NRB
• HR: 120 bpm
• PA: 67/27 (43) mmHg
• CO/CI: 2.0/1.0

• Post procedure:
• O2 sat: 96% on 2L NC
• HR: 88 bpm
• PA: 39/13 (23) mmHg
• CO/CI: 3/1.6

16
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• POD 1 Echocardiogram
• Improved RV size and function

• On 2L NC

• POD 3 discharged home on Apixaban
• Off oxygen

• 1 month follow up echo with normal RV size 
and function

Take Home Points

• Patients with intermediate‐ and high‐risk PE represent the populations at highest 
risk for early mortality

• Risk stratification tools, imaging, and multidisciplinary expertise are key in 
identifying best management approach in a case‐by‐case basis

• Selection of advanced therapies depends on assessment of the patient’s risk of 
adverse outcomes
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Consultant Case Files: 
The Swollen Limb
Alexandra Solomon, MD, RPVI

March 16th, 2024

Disclosures

• None, but any are welcome!

Learning Objectives

At the end of this session, participants will be able to:

1. Devise a differential diagnosis for limb edema. 

2. Complete a comprehensive diagnostic workup.

3. Outline the basics of limb edema management. 

1
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Not all edema is the same!

• Acute, subacute, chronic?

• Unilateral or bilateral?

• Symmetric or asymmetric?

• Pitting or non‐pitting?

• Involving or sparing the feet?

• Improves with elevation?

https://lymphedemateam.com/lymphedema‐vs‐lipedema/
https://houstonveininstitute.com/leg‐venous‐insufficiency/
https://www.nhs.uk/conditions/cellulitis/
https://www.mountsinai.org/health‐library/diseases‐conditions/deep‐vein‐thrombosis

Our Patient

• 50 yo woman

• Bilateral leg swelling for many years

• Progressively worsening 

• Legs feel like “cement” or “quicksand”

• Diuretics and elevation do not help

• Severely impacting quality of life

https://www.compasstherapeutic.com/what‐lipolymphedema/

Differential Diagnosis of Lower Extremity Edema
• Cardiac

• heart failure, pulmonary hypertension

• Vascular
• Arterial vasodilation, venous insufficiency, venous obstruction 

(intrinsic or extrinsic)    

• Lymphedema

• Lipedema

• Renal failure/nephrotic syndrome

• Liver disease

• Thyroid disease

• Malignancy

• Musculoskeletal

• Trauma/injury

• Nutritional

• Infectious – cellulitis, filariasis

• Iatrogenic

• Pregnancy/hormonal

• Other – idiopathic, CRPS, etc. 

• Medication‐related
• Dihydropyridine calcium channel blockers, vasodilators, 

steroids, hormone replacement, gabapentin, pregabalin, 
antineoplastic agents, anti‐parkinson medications, MAOIs, 
trazodone, NSAIDs, PPIs, etc.

https://www.uptodate.com/contents/clinical‐manifestations‐and‐evaluation‐of‐edema‐in‐adults

4
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Clinical Evaluation of Lower Extremity Edema

• Comprehensive history, ROS, & medication review

• Physical Exam: distribution, pitting, pulses, skin changes, evidence of 
phlebitis, tenderness, warmth, wounds, etc; cardiopulmonary evaluation

• Stemmer sign

• Labs: CBC, CMP, UA, TSH/FT4, BNP

• Imaging: venous duplex US, transthoracic echocardiogram, CT/MR
+ Stemmer‐ Stemmer

https://ceufast.com/course/wound‐series‐part‐4‐lymphedema‐and‐chronic‐wounds

Return to Patient Case 

• O2‐dependent due to a paralyzed LEFT hemidiaphragm

• HFpEF – does not follow with cardiology

• Diabetes complicated by gastroparesis and nephrotic syndrome

• Hypothyroidism and anemia

• Previously saw 3 vascular specialists: 
1. Venous insufficiency and needed procedure
2. No procedure recommended
3. Weight loss advised

• Medications: torsemide, levothyroxine

Recent Laboratory Results: 
• Hgb 9.1
• Creatinine 2.1 w/ eGFR 28
• Albumin 2.9
• TFTs wnl

Physical Exam

• BMI 62
• T 98.4
• BP 129/78 mmHg
• HR 72 bpm
• SpO2 95% 2L NC O2
• Cardiopulmonary 
exam limited due to 
body habitus 

https://www.compasstherapeutic.com/what‐lipolymphedema/
https://www.compasstherapeutic.com/stages‐of‐lymphedema/
https://ceufast.com/course/wound‐series‐part‐4‐lymphedema‐and‐chronic‐wounds
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Lymphedema vs Lipedema
LymphedemaLipedema

Females & MalesFemales

Unilateral or Bilateral & 
Asymmetric

Bilateral & Symmetric

Stemmer PositiveStemmer Negative

Lymphatic dysfunctionAbnormal fat deposition

Pitting  Non‐pittingNon‐pitting

Non‐painfulPainful

Infection CommonInfection Uncommon

Chronic. Debilitating. Often Progressive.

https://www.linkedin.com/pulse/understanding‐stages‐lymphedema‐treatment/
https://my.clevelandclinic.org/health/diseases/17175‐lipedema

Patient Case Wrap‐Up

• Venous duplex US negative for DVT
• Lipolymphedema

• Advanced lipedema  lymphatic obstruction and accumulation of lymphatic fluid

• & Nephrotic Syndrome

• & Malnutrition/hypoalbuminemia

• & Heart failure
• & Hypothyroidism (controlled)

https://indyencyclopedia.org/john‐bamber‐hickam/

Dr. John B. Hickam

“Patients can have as 
many diseases as they 
damn well please.” 
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Basics of Lower Extremity Edema Management

• Elevation
• Low‐salt diet
• Diligent skin care 
• Comfortable footwear

• Regular physical activity
• Compression therapy (30 mmHg)

• Optimize other medical conditions

• Lymphedema: manual lymphatic 
drainage and pneumatic 
compression pump

• Lymphedema/Lipedema: Weight 
loss (?GLP‐1 RA)

• Advanced Therapies: excision, 
liposuction, LNT, LVA

A Quick Word on Diuretics & Lymphedema

• Diuretics remove water 

• Lymphedema is NOT a water 
problem

• Lymphatic fluid is protein‐rich

• Diuretics do NOT improve the 
swelling from lymphedema

https://www.cancer.gov/about‐cancer/treatment/side‐effects/lymphedema/lymphedema‐hp‐pdq

Take Home Points

• Lower extremity edema has many possible etiologies (and often multiple at once)
• Don’t forget to review that medication list! 

• Lymphedema is caused by an abnormality of lymphatic drainage, leading to a build up of 
protein‐rich fluid in the interstitium. Stemmer sign is positive.

• Lipedema affects women and is caused by an abnormal deposition of adipose tissue in 
the legs. Stemmer sign is negative (initially). 

• Diuretics do not treat swelling due to lymphedema or lipedema!

• Conservative management of leg edema includes compression, elevation, diligent skin 
care, low‐salt diet, physical activity, and weight loss. 
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Thank you! 

Alexandra Lauren Solomon, MD, RPVI

alsolomon181@gmail.com
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Consultant Case Files:
Venous Insufficiency

Katherine Hays DNP, ACNP‐BC, FSVM

OhioHealth Heart and Vascular

Columbus OH

History:

• 68 yo male, retired roofer with 
LEFT only varicose veins

• PMH: BPH, history of colon CA in 
remission, history of SVT

• PSH: colon resection

• Meds: Flomax, ASA

Venous Claudication? Arterial Claudication? Or 
Pseudoclaudication?

• Heaviness

• Aching

• Swelling

• Throbbing

• Itching

• When do symptoms occur?
Day/night, when walking/with 
prolonged standing

• What helps relieve the symptoms?
Elevation, NSAIDS

• Have they tried compression? If so, 
did compression help

1
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Other Pertinent History:

• History of prior vein or arterial surgeries/procedures?

• Family history of venous disease?

• Personal or family history of thromboembolic events?

• History of venous hemorrhage

• History of venous ulcer

Anatomy – Superficial System

Anatomy ‐ Deep System

• Reflux

• Obstruction 
• Post thrombotic changes

• May Thurner

4
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Anatomy ‐ Perforators

Venous Homeostasis

• Normal Central Pump

• Pressure gradient between 
the veins and the right 
atrium

• Intact venous valves

• Normal muscle pumps

Physical Exam
• Location of Swelling

• Bilateral, L>R (iliofemoral or iliocaval compression)

• Above the knees, generalized? (systemic, cardiac)

• BLE and left arm (thoracic outlet)

• Size and Distribution of Varicosities
• Saphenous vs Non‐saphenous

• Large in diameter

7
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Revised CEAP Classification

Fluoroscopy‐Guided Endovenous Sclerotherapy Using a Microcatheter Prior to Endovenous Laser 
Ablation: Comparison between Liquid and Foam Sclerotherapy for Varicose Tributaries ‐ Scientific Figure 
on ResearchGate. Available from: https://www.researchgate.net/figure/CEAP‐Classification‐for‐Chronic‐
Venous‐Disease_tbl1_264203524  [accessed 21 Feb, 2024]

Corona Phlebectatica Atrophie Blanche

Lipodermatosclerosis (LDS)

Venous Eczema

Lymphedema vs lipedema

10
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VCSS (Venous 
Clinical Severity 
Score)

Diagnosis
Venous Insufficiency Study

• Chronic DVT or SVT
• Deep Reflux
• Superficial Reflux 
• Pelvic collaterals
• Pulsatile Flow
• Normal Studies

Reflux Venous Pulsatility

13
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Chronic post‐
thrombotic 
changes

• No deep or superficial 
thrombosis

• Superficial reflux from the 
saphenofemoral junction to 
distal calf

• Refluxing tributaries
• Refluxing distal calf perforator

• Chronic deep and superficial 
post thrombotic changes

• Deep and superficial reflux

• Proximal Obstruction?

16
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Requirements for treatment

• Conservative Therapy
• Compression 20‐30 mmHg for 3 months

• Weight loss

• Exercise
• Elevation 

• Unless venous hemorrhage or ulcer

• Good time to evaluate symptom response

Venous Duplex requirements:

• Axial reflux involving either saphenofemoral junction or saphenopopliteal
junction

• Perforators
• To be pathologic must have diameter ≥3.5mm with a reflux time ≥500ms

• AND be under a healed or active ulcer (LDS)

• May have to work with RVTs to find where reflux is coming from

• Remember to think about proximal obstruction

Procedural Options

• Surgical Stripping and Ligation
• Junction >1 cm

• Target vein too superficial

• Catheter Based:
• Target vein must be amenable to 
catheter

• Thermal: RadioFrequency, Laser

• Non‐Thermal: Venoseal

• MOCA (mechanochemical)

• Non‐Catheter:
• Varithena

• Physician Compounded 
Sclerotherapy

• Phlebectomy

19
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Thermal Ablation
RFA(Radiofrequency)/EVLA(Laser)

• EHIT (Endovenous Heat Induced 
Thrombosis)

• Pain, Numbness, bruising or 
hyperesthesias

• Spontaneous thrombosis of veins
• Palpable ”cord”
• Tugging sensation at groin, bend of 
knee

• Skin staining

Terminates before SEV EHIT (Endovascular Heat Induced Thrombosis)

SEV

CFV

GSV

GSV

CFV

Non‐Thermal
Venoseal (Cyanoacrylate)

• Allergic reaction
• Permanent implant

• Spontaneous thrombosis of 
superficial vein

• Palpable “cord”
• Thrombosis of CFV (rare)

• Usually due to adjunctive foam

22
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Chemical Ablation
Varithena Microfoam Ablation or 
Physician Compounded Sclerotherapy

• FIT (foam induced thrombosis)

• Thrombophlebitis of treated vein

• Trapped coagulum

• Skin necrosis or skin injury at 
insertion site

Phlebectomy (Foam Assisted)

• Uses foam sclerotherapy in target 
vein

• Trapped coagulum

• Wound site infections

• Pain, numbness

• Skin staining

• Bleeding (rare)

Best Treatment Options for this patient:
1) Venoseal with phlebectomy

• Not likely covered by insurance but lowest thrombotic risk given history

2) RFA with phlebectomy
• Better thermal option than laser
• Prophylaxis with DOAC

3) RFA with sclerotherapy
• Large cord will take several months to resolve

4) Varithena
• Highest thrombotic risk
• Not preferred for saphenous veins still in the fascia
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Thank you!
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Typical Ulcers: Neuropathic, 
Venous, Arterial and Mixed 

Etiology
Katherine Hays, DNP, ACNP, FSVM

Vascular Medicine NP

OhioHealth Heart and Vascular

Columbus OH

Keys to Ulcer Identification

Medical 
History

Pain Location

Wound 
Appearance

Surrounding 
Skin

Vascular 
Exam

Neuropathic Ulcers

• Ulcers which form as a result of neuropathy (loss of sensation), peripheral 
or central

• Most common: diabetic ulcers due to diabetic neuropathy
• History: Diabetes, peripheral neuropathy
• Pain: not painful or paresthesia present
• Location: Typically occur at pressure points on bony prominences (heel, 
hallux, phalanx)

• Often begin as callus formation which goes unnoticed due to the 
neuropathy 
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• Wound Appearance: black, grey or 
yellow

• Surrounding Skin: often have callus, 
pale, reticular pattern, Charcot Foot, 
Hammer Toe

• Vascular Exam: Pulses usually present, 
ABI non‐compressible, 

Charcot Foot Ulcer

Arterial Ulcers

• Occur as the result of decreased arterial blood flow or embolism 
(thrombotic or athero‐embolic)

• Can be large or small vessel disease

• History: HLD, HTN, Smoker, Age>45, claudication, slow progression

• Pain: moderate to severe, claudication, increases with elevation, 
decreases with dependency

• Location: lateral malleolus, anterior tibial, bony prominences

4
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• Wound Appearance: well 
demarcated, punched out, pale or 
white base

• Surrounding Skin: dry eschar, pale or 
cyanotic, cool, Hair loss, shiny/thin, 
dependent rubor

• Vascular Exam: poor or absent 
pulses, Abnormal ABI, dependent 
rubor, pallor with elevation, poor 
capillary refill

7
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• Chronic total occlusion of 
a heavily calcified distal 
right anterior tibial artery

• Status post recanalization 
using rotational 
atherectomy, and 
prolonged balloon 
angioplasty

Venous Ulcers

• Occur due to the chronic 
inflammation and pressure 
generated by long term swelling

• May be the result of venous 
insufficiency or chronic venous 
hypertension

• History: rapid onset, edema, 
trauma, thrombophlebitis

• Pain: mild to moderate, increases 
with dependency, decreased with 
elevation

• Location: medial/lateral ankle, 
lower calf

• Appearance: irregular border, base with 
granulation tissue, exudative, weeping

• Surrounding skin: hyperpigmentation, 
hyperkeratotic borders, edema, stasis 
dermatitis

• Vascular Exam: pulses likely normal, ABI 
normal, abnormal venous insufficiency 
study

10

11

12



3/11/2024

5

Post‐Debridement

Initial Consultation

Mixed Etiology

• Considered when there are multiple contributing factors: venous, 
arterial, lymphedema, infection

• Determined by physical exam findings and testing

Phlebolymphedema
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Thank you!
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Consultant Case 
Files: 
Hypercoagulable
States

Raghu Kolluri, MD, MS, RVT, MSVM

System Medical Director – Vascular 
Medicine & Vascular Labs - OhioHealth 
Heart and Vascular 

President – Syntropic Core lab

Adjunct Clinical Professor of Medicine 
– Ohio University HCOM

Disclosures
• Consultant/Advisor/ DSMB/ CEC  -

• Abbott, Auxetics, Boston Scientific, Diachii Sankyo, Koya Medical, Medtronic, 
NAMSA, Penumbra, Philips, PERC, Surmodics, USA Therm, VB Devices

• Board of Trustee
• The VIVA Foundation
• American Vein and Lymphatic Society
• Intersocietal Accreditation Council | Vascular Testing

• President 
• Syntropic Core Lab

Thrombophilia: Prevalence

Family History of 
Thrombosis (%)

Patients with 
1st VTE (%)

General 
Population (%)

Thrombophilia

50203-7Factor V Leiden

1861-3Prothrombin Gene Mutation

?5-150-7Antiphospholipid Antibodies

6-830.2-0.4Protein C Deficiency

4-810.02Antithrombin Deficiency

3-131-2?Protein S Deficiency

2511Elevated Factor VIII

Rosendaal FR. Semin Hematol. 1997;34:171.

J. Clin. Med. 2022, 11, 4188
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Classifying Major Thrombophilias

Piazza G. Circulation. 2014;130:283.

Thrombophilia Testing in the Real 
World: RIETE

• N = 21,367 consecutive patients with 
symptomatic VTE.

• Thrombophilia testing was performed in 
21%.

• Thrombophilia was detected in 32%.
• The rate of thrombophilia was similar in 

patients with idiopathic VTE and those 
with provoked events.

Roldan V, et al. Thromb Res. 2009;124:174.

Thrombophilia Type

Factor V Leiden
Antiphospholipid
Prothrombin Gene
Other

36.3%

18.1%
19.8%

25.8%

• Multiple Environmental and Genetic Assessment of risk factors 
for venous thrombosis (MEGA) study

• 5051 patients (18-70 years) screened
• 197 Recurrences; 324 No recurrences (Controls)

Journal of Thrombosis and Haemostasis, 6: 1474–1477
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MEGA study

Journal of Thrombosis and Haemostasis, 6: 1474–1477

OCP/HRT – Could not 
be explained

The Leiden Thrombophilia Study
• 474 patients followed 

prospectively for 7.3 years
• Annual risk 2.6%
• Recurrence 19.3% (Men) vs. 

7.4% (women); HR 2.7 

JAMA. 2005;293:2352-2361

The Leiden Thrombophilia Study
• Prothrombotic abnormalities 

do not appear to play an 
important role in the risk of a 
recurrent thrombotic event. 

• Testing for prothrombotic 
defects has little 
consequence with respect to 
prophylactic strategies.

JAMA. 2005;293:2352-2361
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Influence on therapy

J. Clin. Med. 2022, 11, 4188

APLA and DOAC

Journal of Thrombosis and Hemostasis, v16 n6 (June 2018): 1028-1039

Blood 2018; 132 (13): 1365-1371
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So Why Test? 
• Choice of therapy
• Duration of therapy
• Value for family members especially for daughters going on 

BCPs etc, especially in families with high prevalence of VTE

Clinical manifestation (Phenotype)- an 
important aspect in decision making

CommentsHypercoag
Testing

AC

No3 monthsSituational with transient risks

NoLong termSituational with continued risks (acceptable bleeding risk)

Consider ASA 81 after thatNo3 monthsIdiopathic calf DVT or large SVT

APLA – consider warfarinLimitedLong termIdiopathic large PE or DVT

Consider, APLA, Jak 2, PNH Poor correlationLikely long term 
unless 
situational

Cerebral, portal, retinal vein, mesenteric, renal 

YesNew VTE while on prophylactic DOACs (and compliant)

YesPatient’s insistence

YesWhen it does not make sense. Example – VTE after a out-
patient arthroscopic knee surgery or other minor 
procedures

YesLikely long termVTE + Family Hx

Basics
• Don’t forget basics – Hammer and Nail 

• Ex - Mild Covid infection 8 weeks prior to VTE Dx  admitted with PE 
“Covid induced”  Missed family Hx- 3 family members with VTE!!

• EVERY PATIENT - Age and gender appropriate cancer screening
• APLA testing - anticardiolipin Ab, Beta 2 glycoprotein -1 Ab, 

Lupus anticoagulant
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Conclusions
• Hypercoagulable testing not necessary in most cases
• Good history, cancer screening, phenotype assessments are 

key to proper care of these patients
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Consultant Case Files: 
Venous Compression Syndromes

Aaron W. Aday, MD, MSc, RPVI, FSVM

Assistant Professor of Medicine

Vanderbilt University Medical Center

Case #1

Gani A et al. BMJ Case Rep 2021;14(2):e240165

• 22yo otherwise healthy man with 1 week 
of right arm swelling and achiness 
(dominant arm)

• Progressively worsening

• Pitcher for college baseball team, training 
for new season

Case #1

1
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Case #1

Case #1

Case #1
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Thoracic Outlet Syndrome

Thoracic Outlet Syndrome

• Trauma

Grunebach G et al. Vasc Med 2015;20(5):493‐495

Shoulder/Chest Wall Venous Exam

https://radiopaedia.org/articles/1825
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Paget‐Schrötter syndrome

Gani A et al. BMJ Case Rep 2021;14(2):e240165

Venous Thoracic Outlet Syndrome

Venous Thoracic Outlet Syndrome

10

11

12



3/11/2024

5

Venous Thoracic Outlet Syndrome

Venous TOS Treatment

• Anticoagulation

• Thrombectomy/thrombolysis in some cases

• Surgical decompression

• Venous reconstruction

• Venoplasty/stenting

• Long‐term management of post‐thrombotic syndrome

Venous TOS Treatment

13

14

15



3/11/2024

6

Venous TOS Treatment

Case #2

• 29yo healthy woman

• Left leg pain and swelling after transcontinental flight

• Recently start OCP

• Difficulty ambulatingED

Case #2

Left common femoral vein Left femoral vein

16
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Iliofemoral DVT

Aday AW et al., Circulation 2016;133:1209‐1216. 

May‐Thurner syndrome

May‐Thurner syndrome

https://www.gethealthyveins.com/2021/01/13/may‐thurner‐syndrome‐an‐unknown‐vascular‐condition
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May‐Thurner syndrome

Presentation
• Asymptomatic (anatomy only)
• Iliofemoral DVT
• Asymmetric venous insufficiency 
(spider, reticular, varicose veins)

• Severe post‐thrombotic syndrome
• Recurrent limb DVT despite 
appropriate therapy

• Pelvic congestion symptoms

Treatment
• Nothing
• Conservative therapy (e.g. 
compression)

• Anticoagulation
• Thrombolysis/thrombectomy
• Venoplasty/stenting

May‐Thurner syndrome

• 30yo healthy women with chronic abdominal pain

• Dull, constant pain

• No change with food or defecation.

• Seems to worsen in on feet for extended period

• Notices fullness and heaviness in her pelvic region that doesn’t change with 
menstruation

• Extensive GI workup unrevealing

Case #3
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Case #3

Case #3

Case #3
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Case #3

Nutcracker Syndrome

Reed NR et al. J Vasc Surg 2009;49(2):386‐394

Nutcracker Syndrome

Presentation
• Typically 20‐30s
• Asymptomatic (nutcracker 

phenomenon)
• Hematuria
• Abdominal/flank pain
• Orthostatic worsening
• Pelvic congestion
• Varicocele

Workup
• Rule out more common 

diagnoses
• Duplex ultrasound
• CT/MR
• Invasive angiography
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Nutcracker Syndrome

Nutcracker Syndrome

Nutcracker Syndrome
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Nutcracker Syndrome Treatment

• Observation
• Stenting
• Surgical reconstruction/transposition
• Treatment of pelvic congestion

Nutcracker Syndrome Treatment

Reed NR et al. J Vasc Surg 2009;49(2):386‐394

Nutcracker Syndrome Treatment
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Nutcracker Syndrome Treatment

Questions?
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