Venous Thromboembolic disease
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Venous Thromboembolic disease

Virchow’s Triad oo praco s |

= Lancer

Surger
Trauma

» Thrombophilia * Latheter
* Estrogen therapy = Venipuncture
« Pregnancy and postpartum % = Atherosclerosis
period & * Heart valve disease
* Inflammatory bowel disease m" or replacement
* Nephrotic syndrome &
* Sepsis 55?
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Venous stasis

t immobility or paralysis

* Heart failure, atrial fibrillation, left ventricular dysfunction
= Venous insufficiency or varicose veins
= Venous obstruction from tumor, obesity, or pregnancy

Epidemiology & Risk factor

* Epidemiology
* Risk factor
* Caprini score




Epidemiology

Deep vein thrombosis (DVT)

« Common in vessels of pelvic, thigh, calf
* Peak prevalence of DVT between 4 — 17 days

* If occur, 80-90% occur in operative limbs
* Found 10-15% in contralateral non-operative limb

* By venographic evidence, occur 84% of patients
undergoing TKA without any thrombolism prophylaxis

Epidemiology

Pulmonary embolism (PE)

* Most common cause of death in arthroplasty patients
* Most common reasons for readmission unrelated to surgical sites
* Fatal PE occurs 0.1-0.5 % of the patients (more than 1,000 each year in USA)




Epidemiology

Prevelence of VTE after total joint arthroplasty and hip fracture fixation in
the absence of prophylaxis

Hip fracture

Epidemiology

Geerts WH, Bergquist D, Pineo GF, Heit JA, Samama €M, Lassen MR,
Prevention of venous thromboembolism: Amarican College of Chest Physicians Evidence -Based Clinical Practice Guidelines {8th Edition}. Che

* The most risk factor of VTE are Surgery & Trauma

Hospital or Nursing home

Cancer with chemotherapy
Cancer without chemotherapy
Central venous catheter

Superficial vein thrombaosis

- Neurological disease with
| paraparesis

o

21.7(9.4-49.9)

12.7 (4.1-39.7)
8.0 (4.5-14.2)
6.5 (21-20.2)
41 (1.985)

, 75.6 (1.6-19.6)

43 (1.8-10.6)
3.0 (1.3-7.4)

Surgery

Trauma-

Inpatient

Malignant Neoplasm With Chematherapy -
Malignant Neoplasm Without Chemotherapy -
Central Venous Catheter or Pacemaker -
Neurologic Disease

Superficial Vein Thrombosis

Varicose Veins (Age 45 y) 1

Varicose Veins (Age 60 y)

Varicose Veins (Age 70 y)

CHF, VTE Incidental on Autopsy 4

CHF, Antemortem VTE, or VTE Causal of Death{ @4

Liver Disease

5 10 15 20 25 50
Odds Ratio (95% Confidence Interval)

Heit JA, Silvercstein MD, Mohr DN, Petterson TM, O'Fallon WM, Melton LI 3rd. Risk factors for deep vein thrombosis and pulmona ry embolism: a
Arch Intern Med. 2000 Mar 27;160(6):809-15. doi: 10.10061/,




Risk factor: Caprini index score

Each risk factor=1 point

- Age 40-59 years
- Minor surgery planned
+ BMI 230 kg /mv
- History of prior major surgery
{<1 month)
- Swollen legs (current)
» Varicose veins
« Sepsis (<1 month)
« Abnormal putmonary function
{corPD)
- Acute myocardial infarction
(<1 maonth)
« Cangestive heart failure (<1 month)
- History of 1BD
- Medical patient currently at bed rest

For women only (1 point each)

« Pregnant of post-partum

- History of unexplained or recurrent
sprantaneous abortion

« Oral contraceptives or hormone
replacement therapy

Each risk factor=2 points

- Age 60-74 years

* Arthrascopic surgery

- Major open surgery (45 minutes)

« Laparascopic surgery (45 minutes)
- Prior cancer (except non-melanoma

skin cancer)

- Present cancer (except breast and

thyroid)

- Confined to bed (>72 hours)
+ immaobilizing plaster cast
- Central venous access

Caprini risk category
based on total risk score

Total score Category
0-4 Low
5-8 Moderate

29 High

Risk factor: Caprini index score

Each risk factor=3 points

- Age 275 years

- History of VTE

« Family history of VTE

- Present chemotherapy

- Positiva Factor V Laiden

- Positive Prothrombin 20710A

« Positive Lupus anticoagulant

- Elevated anticardiolipin antibodies

levated serum homocysteine

- HIiT
- Other congenital or acquired

thraombaophilias

Each risk factor=5 points

- Major surgery lasting »6 hours
- Strake (<1 month)
- Elective major lower extremity

arthroplasty

- Hip, peivis, leg fracture (<1 month)
- Acute spinal cord fracture or paralysis

{«1 month)

- Multiple traumas (<1 month)

Each risk factor«1 |

Each risk factor=2 points

Each risk factor=3 points

; Elderly

- Age 40-59 years

- Age 60-74 years

. Age »75 years |

- Minor surgen: ntronad

- Arthroscopic surgery

- Major open surgery (45 minutes) I

- BMI 230 kg/m Open sw‘gery L

- History of pri
{<1 month)
- Swollen legs (current)
- Varicose veing
+ Sepsis (1 manth)
- Abnormal pulmonary function
(COPD)
- Acute myocardial infarction
(<1 month)
- Congestive heart failure (1 month)
- History of 18D
- Medical patient currently at bed rest

At least

Moderate risk group

raplacement therapy

- Laparoscopic surgery (>45 minutes)
+ Prior cancer (except non-melanoma

skin cancer)

- Present cancer (except breast and

thyraid)

- Confined to bed (>72 hours)
- Immobilizing plaster cast
- Central venous access

- History of VTE

- Family hi-sror;,f of VTE

- Present chemotherapy

- Positive Factor V Leiden

- Pasitive Prothrombin 202104

- Positive Lupus anticoagulant

- Elevated anticardiolipin antibodies
- Elevated serum homocysteine

Lower extremity arthroplasty/

Hip fracture

Caprini risk category
based on total risk score

Total score Category
0-4 Low
5-8 Moderate

9 High

- Major surgery lasting 6 hours
- Stroke (<1 month)

- Elective major lower extremity

« Hip, pelvis, leg fracture (<! month)
« Acute spinal cord fracture or paralysiy

arthroplasty

{<1 month)

« Multiple traumas (<1 month)

(&



Risk factor: Caprini index score

Each risk factor=1 point

- Age 40-59 years

« Minor surgery planned

« BMi 230 kg/m

- History of prior major surgery

{<1 month)

- Swollen legs (current)

- Varicose veins
+ Sepsis (41 month)
. Bbhnormal pulmonary function

{COPD)

- Agute myocardial infarction

{1 month)

- Congestive heart failure (1 month)

.

History of 18D

- Medical patient currently at bed rest

For women only (1 point each)

« Pregnant of post-partum
- History of unexplained ar recurrent

spontaneaus abortion

- Oral contraceptives or hormone

reptacement therapy

Each risk factor=2 points

- Age 6074 years

- Arthroscopic surgery

- Major open surgery {>45 minutes)

. Laparoseopic surgery (45 minutes)

- Age :75 years
- History of VIE

Each risk factor=3 points

- Family history of VTE

- Prior cancer (except non-melanoma

skin cancer)

« Present cancer {except breast and

thyroid)

« Present chemotherapy

« Positive Factor V Leiden

. Positive Prothrombin 20210A

« Positive Lupus anticoagulant

. Elevated anticardiolipin antibodies

- Conthned to bed {>72 hours)
- Immobilizing plaster cast
- Central venous access

Caprini risk category
based on total risk score

Category

Total score
0-4 Low
5-8 Moderate
9 High

VTE prophylaxis

« Mechanical prophylaxis options
« Pharmacological prophylaxis options
* Current guideline for VTE prophylaxis

- Elevated serum homaocysteine
- HIT
- Other congenital or acquired

thrombophilias

Each risk factor=5 points

- Major surgery lasting >6 hours
- Stroke (<1 month)
- Elective major lower gxtremity

arthroplasty

- Hip, pelvis, leg fracture (<1 month)
- Acute spinal cord fracture or paralysis

{1 manth)

- Multiple traumas (<1 maonth)




\/TE prophylaxis

Mechanical

Early ambulation
Ankle pumping exercise

Graduated compression stocking {GCS)
Above-the-knee compression device
Below-the-knee compressive device
venous foot pump(VFP)

L]

VTE prophylaxis

Early ambulation
Ankle pumping exercise
« Graduated compression stocking {GCS)
« Above-the-knee compression device
. Below-the-knee compressive device
Venous foot pump(VFP)

VTE prophylaxis

Pharmacological

Aspirin

Warfarin

Unfractional heparin
Low-molecular weight heparin
Fondoparinux

Direct oral antocoaguiant (DOAC)

Aspirin

Warfarin

Unfractional heparin

{ ow-molecular weight heparin
Fondoparinux ;
Direct orai antocoagulant {(DOAC)




VTE prophylaxis

. Mechanical

Early ambulation Ankie pumping exercise

M

Graduated compression stocking

Percentags of Groducted Compression

VTE prophylaxis

‘Mechanical

Intermittent pneumatic compression device (IPCD)

Substitute normal physiologic muscle pump during ambulation
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VTE prophylaxis

Mechanical

Intermittent pneumatic compression device (IPCD)

Venous foot pump(VFP)

VTE prophylaxis

Aspirin
¢ Warfarin

* Unfractional heparin

» Low-molecular weight heparin
Fondoparinux

- Early ambulation
- A:hkie- pumping exercise
« Graduated compression stocking {GCS)
+ Above-the-knee compression device
+ Below-the-knee compressive device
+ Venous foot pump({VFP)

s



VTE prophylaxis

Pharmacological

Anti-coagulant Anti-platelet
« Warfarin * Aspirin
e Unfractional heparin B Onitows
« Low-molecular o | Tisgrlor

weight heparin S mimm
e Fondoparinux g o |
e Direct oral =

antocoagulant gareateral

(DOAC) it

Destrudin

Thrombus

formation

Fibrin mesh

VTE prophylaxis

Pharmacological

Aspirin

Phospholipids

« COX inhibitors . mdl b |
e rachidonic aci T4 s
« COX-1:low dose : 81-162 mg A ei, e l l @ B aspirin
. ; T i cox-2 (23, (highd
. Prevent production of thromboxane A2 K g5 (high dose)
« Reduce platelet aggregation Prostaglzlmdin e
« Stop at least 5 days before surgery Prostaglandin H,
Collagen 0 A T Frastaruolin
ADP ———p o i el
Thrombin PSR e g
Thromboxane A, Prostacyclin
= Induces platelet aggregation = Inhibits platelet aggregation
+ Polent vasoconstrictor + [nduces vasodilation
« Induces proliferation of « Inhibits the proliferation of
vascular smooth-muscle cells vascular smooth-muscie cells
= Proatherogenic « Antiatherogenic

= Gut protection
« Regulation of renal blood flow



VITE prophylaxis

Pharmacological

e

Warfarin  (Vitamin K antagonist) ‘_,.‘f‘._@
o ai B

L

- Interfere cyclic conversion of vitamin K L@ e
« Slow onset and offset of action {(mean half-life 2.5 days) o
+ Need lab monitoring {PT, PTT, INR) .
» Narrow therapeutic window {INR 2-3)
« Stop 5 days before surgery + check pre-op INR 1 days g % \"-{"”"F'E Risk oftlesting
* |n moderate/high risk, need bridgi therapy : " ‘-.\‘1\
¥e m 3.0 LY
164 S S S
x o ge Rl G S T | ox 10 15 20 30 'MRafn 70

gl ‘Nowarfann % Nowarfarin | No warfarin } No warfarin \ No warfarin No warfarin
| H ! e . FIG 193.3 Narrow therapeutic range of warfarin. DVT. Deen
g e vein thrombosis; INA, international normalized ratw; PE, pulmo-
# m“a‘kﬁm“[ﬁ nary embolism.

VTE prophylaxis |

Pharmacological

Anti-coagulant Unfractionated heparin LMWH

(Enoxaparin)
Intrinsic system Extrinsic system
(surface contact) (tissue damage)
K Fond [
: Tissue factor Fondapa r|n Ux
Wartfarin P
ivaroxaban

j
® @& |
f ___3.1) @ q—l— - &

il H
i Vil villa | Tissue factor
Heparins and -
enoxaparin

Vitarnin K antagonist
Thrombin inhibitors D — i _ (Thrombin) Dabigatran
Factor Xa inhibitors o | )

Fibrinogen Y > Fibrin

Apixaban




VTE prophylaxis

Pharmacological
Anti-coagulant Unfractionated heparin
oot o et LMWH
: Xii—L—" Xlla T|ssu;facior Fondaparinux
Warfarin

fix:’_;.. ~—+ 5 :
. - Rivaroxaban

. ___v _1, . +_L '
/- I Apixaban
; ¥—>Va
'- Thrombin inhibitors ._ 3 rstins L Dabigatran
O Factor Xa inhibitors \ My
Fibrinogen Fibrin

VTE prophylaxis

Pharmacological o
Direct oral anti-coagulant (DOAC) ® ®
i V= & e
Rivaroxaban g= "o -®

. Direct Xa inhibitor

- More effective than enoxaparin in bi
preventing VTE after THA/TKA Dabigatran

. No need of lab monitori
LE e R . Direct thrombin (lla) inhibitor

Anbah - Comparable effective as enoxaparin
pixaban in preventing VTE after THA/TKA

- Direct Xa inhibitor - Reverse by ldarucizumab
- More effective than encoxaparin in

preventing VIE after THA/TKA
« No need of lab monitoring



VTE prophylaxis

- Patient’s factor: s Previous VTE
« Family history of VTE e Cancer
- Varicose vein » Hypercoagulable state
. Congestive heart faiiure - Delayed ambuiation > 4 days
. History of thromboembolic stroke e Caucasian
- surgical factor : « Hormone replacement therapy
» Revision surgery e Multiple comorbidity

- Bilateral surgery

- Prolonged surgery time

« Prolonged time to surgery after hip
fracture

'TE prophylaxis
Prophylaxis

VTE prophylaxis based on Asia Pacific guideline

Normal bleeding risk Increase bieeding risk

y S ; Mechanical and/
Standard VTE risk i an. o Mechanical alone
Pharmacological

Mechanical and Mechanical and/or

Elevated VTE risk
s . Pharmacological Aspirin

Duration : lechanical => from early post-op period until independently ambulated
—> minimum duration of 10-14 days post-operation




VTE prophylaxis

[ e .? o ”gfgﬁ ;K,f"}n i
Asia Pacific VTE co

ambulation
« Hip & knee arthroplasty : since early post-op
- Hip fracture : since pre-op .
Recommended pharmacological prophylaxis in patient with elective hip & knee arthroplasty
« Standard VTE risk : Aspirin (81-162 mg/day) |
e Elevated VTE risk : DOAG, LMWH

|« The most cost-effective pharmacological prophylaxis is Aspirin

Duration of pharmacological prophylaxis
- 2 weeks in knee arthroplasty, 4-5 weeks in hip arthroplasty
« Tranexamic acid does not increase risk of VTE
i« Prolonged tourniguet time > 2 hr is associated with increased risk of DVT
» Regional anesthesia have less risk of VTE than general anesthesia

: « Patient with massive blood loss (> 500 ml) should be delayed pharmacological prophylaxis




Take Home Messages

0 Venous thromboembolic disease is the common complication in

orthopedic patient

O Almost patient undergone orthopedic operation, especially arthroplasty,

are high VTE risk
O The balance of bleeding risk and VTE risk is challenging

£
PLEASE DONT FORGET
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VTE assessment

VTE risk score:

Bleeding score:

fuushamaagg

L [ viErisk<3
Surveillance
Early ambulation

Mechanical prophylaxis

1. 1 VTE sk >3, Bleeding <2
Early ambulaton
Mechanical prophylaxis

Anticoaguiant

m ﬁ/v'rs.gkzz,nm&g >2

Early ambulation
Mechanical prophylaxis

VTE Prophylasis

O surveifinnce
Efliﬁnrly ambulation
-E;V.\'Iechnuicnl prophylaxis
Pa
E{v’ Intermittent poewrnatic compression
[ Geko®
O craduated compressive stocking
O Pharmacoprophylaxis
[0 Enoxaparin 0.4 ml 5€ OD
{1 Bemiparin 2,500 U SC 0D
D Heparin 5,000 U SC BID (if CrCl <30 ml/min)
[ Rivoroxsban 16 mg Oral BID
O Apixaban 2.5 mg Oral BID

[ Aspirin 81 mg Oml OD




