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Abstract 

Increasing numbers of hip and knee arthroplasty may associate with higher risk of complications such as venous 

thromboembolism. Most of Thai orthopedic surgeons ignore thromboprophylaxis because of less symptomatic 

VTE in Asian population, The “Thai consensus on venous thromboembolism in hip and knee surgery” consist of 

twenty-four common questions about VTE including their supported literatures. The gold standard of diagnosis is 

contrast venography although the duplex ultrasound has more role in postoperative patients. Thai patients 

undergoing hip and knee surgery seem to have lower prevalence of VTE than Caucasian. However, mechanical or 

chemoprophylaxis should be considered especially in the high risk group and hip fracture in elderly. 
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Introduction 

Higher life expectancy in Thai population is associated 

with increasing of the degenerative disorders. The numbers 

of osteoarthritis of hip and knee that non-response to 

conservative treatment, such as medication and physical 

therapy, are also increasing. Hip and knee arthroplasty in 

elderly are the major operations which not only improve the 

quality of life, but also able to create some complications. 

One of the common complications following hip and knee 

surgery is venous thromboembolism (VTE) which has 

several degrees of severity (asymptomatic-life-threa tening). 

According to awareness of VTE sequelae, the “Thai 

consensus conference on venous thromboembolism in hip 

and knee surgery 2016” was held on 15" - 17" September, 

2016 at Lampang, Thailand by the Thai Hip and Knee 

Association. The participants are Thai orthopedic surgeons 

who work in different institutions including government 

and private hospitals, universities, military services 

hospitals. Modified Delphi method was applied to generate 

four categories of questions and answers; |) diagnosis of 

deep vein thrombosis (DVT)/VTE, 2) risk of DVT/VTE, 3) 

prevention, and 4) chemoprophylaxis. Finally, twenty-four 

questions and answers were voted for agreement. 

The level-1 evidence-based literature were reviewed 

by the experts to respond all questions, establishing a 

consensus. Although the data included in this consensus are 

suitable for most of Thai patients who undergoing hip and 

knee surgery. In some situations, the surgeons might have to 

make different decision for appropriate management. 

Question 1: Which investigation is the gold standard for 

diagnosing DVT after TJA? 

Consensus: Contrast venography. 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

Deep venous thrombosis (DVT) continues to be a source 

of major morbidity and mortality for surgical patients. The 

incidence of postoperative DVT is as high as 28% in some 

series. Indeed, the clinical complications (from post- 

thrombotic syndrome to fatal pulmonary embolism) as well 

the risk of anticoagulant treatment require a precise 

diagnosis. Since clinical diagnosis of DVT is barely 

sensitive and specific. 

Thus, the clinical suspicion of DVT needs to be confirmed 

by objective testing. Venography has been for a long time 

the reliable technique to confirm or rule-out the clinical 

suspicion of DVT. Furthermore, venography served as 

"gold standard" for the validation of diagnostic methods for 

DVT." However, venography is invasive, expensive, not 

always available, and occasionally inadequate or risky, 

noninvasive diagnostic strategies for diagnosing DVT have 

been developed. Non-invasive diagnostic methods (venous 

ultrasonography) are sufficiently sensitive for venous 

occlusions. The optimal strategy at individual institutions is 

dependent on local expertise and cost.” 

Question 2: Should isolated leg swelling be investigated 

for DVT alter TIA? 

Consensus: Isolated swelling in the operated limb without 

other signs of deep vein thrombosis does not require 

investigation. 

Delegate vote: Agree: 95.8%, Disagree: 4.2%, Abstain: 

0% (Strong Consensus) 

Justification: 

Swelling of operated leg is very common after THA and 

TKA. The postoperative swelling can be caused by direct 

injury from surgery as well as penetration of intra-articular 

blood collection into surrounding soft tissue. Although leg 

swelling is one of clinical signs of deep vein thrombosis, 

isolated leg swelling after THA and TKA should not be 

used as an indication for investigation unless other signs of 
(4) 

DVT are also presented. Clinical signs of DVT include: 

* Swelling 

* Pain or tendemess 

* Distended veins 

* Red or discolored skin 

* Firmness or thickening of the vein 

Very few clinical studies report correlation between 

incidence and clinical sings of DVT after THA and TKA. A 

retrospective study about risk factors for limb swelling after 

TKA by Gao et al. reveals no correlation between leg 

swelling (increased circumference) and incidence of 

DVT.” Since there are no strong supporting evidences, 

decision has to be made based on expert opinion by 

considering unclear benefit of venographic study in this 

situation and financial cost of investigation.
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Question 3: Does D-dimer have a role for diagnosing VTE 

atter TIA? 

Consensus: D-dimer does not have a role for diagnosing 

VTE after TJA. 

Delegate vote: Agree: 95.8%, Disagree: 4.2%, Abstain: 0% 

(Strong Consensus) 

Justification: 

D-dimer is the degradation product of crosslinked (by 

factor XIID) fibrin.®’” It is a marker of endogenous 

fibrinolysis and should therefore be detectable in patients 

with deep vein thrombosis (DVT). ‘*"” Several studies have 

shown the d-dimer assay to have a high negative predictive 

value and d-dimer to be a sensitive but nonspecific marker 

of deep-vein thrombosis.” D-dimer is a very useful 

diagno- stic tools for non-surgical patients, however post 

operation especially in hip and knee surgery, d-dimer result 

will be all in positive value which ultrasonography 

confirmation shown to be clear of DVT." There are at least 

three evidence studies that suggest d-dimer is not useful 

screening test for VTE or DVT after arthroplasty. Two 

studies used ultra- sound as reference, while one used 

venography. 

Question 4: Should duplex ultrasound be used as a 

screening test for diagnosing VTE in clinically suspected 

patient? 

Consensus: Yes. 

Delegate vote: Agree: 91.6%, Disagree: 4.2%, Abstain: 

4.2% (Strong Consensus) 

Justification: 

The gold standard for VTE diagnosis is venography, but it 

is not proper for VTE screening in all patients because of 

cost and the invasiveness. The investigation that is less 

invasive than venography and widely used to diagnose VTE 

is duplex ultrasound. From the study of duplex ultrasound in 

the diagnosis of VTE in patients suspected to have VTE had 

95% and 99%, 

respectively”, but the value will be reduced to 31.1% and 

sensitivity and specificity of 

93%, respectively, in patients who are not suspected 

VTE.”'” Hence, the use of duplex ultrasound for DVT 

screening should be conducted only in the patients that 

suspected of DVT. The advantages of duplex ultrasound are 

inexpensive and less invasive to the patient with high 

sensitivity and specificity. 

However, the duplex ultrasound requires an experienced 

radiologist. The disadvantages of using duplex ultrasound 

in VTE screening are operator dependent and have low 

sensitivity in patients who are not suspected DVT. 

Question 5: Is it necessary to perform a routine screening 

test for DVT in patients undergoing TJA? 

Consensus: No, it is not necessary to perform a routine 

screening test tor DVT in patients undergoing TJA. 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

We do not recommend the routine use of duplex 

ultrasound or contrast venography for screening of DVT in 

the patients undergoing hip or knee arthroplasty. The 

AAOS  guideline®” and two randomized controlled 

studies?” found no statistically significant difference 

in symptomatic PE incidence between screening and 

non- screening group. The available evidences also suggest 

that d-dimer is not a useful screening test for DVT afier 

arthroplasty, these studies use ultrasound and venography 

as the standard reference,” 

Question 6: Which factors increase the risk of VTE in TIA 

patient? 

Consensus: Cancer, previous VTE, delayed ambulation 

(> 4 days), Caucasian, a family history of VTE, hypercoa- 

gulable state, hormone replacement therapy, and multiple 

comorbidities 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

Patients undergoing elective hip or knee arthroplasty are 

at high risk for venous thromboembolic disease (VTE) 

manifesting as deep vein thrombosis (DVT) or pulmonary 

embolism (PE). Previous history of VTE is the only risk 

factor that has sufficient evidence indicating that some of 

these patients may be at even higher risk.“” Although a 

previous study in elective hip and knee arthroplasty patients 

has not clearly demonstrated whether factors other than a 

previous history of VTE increase the risk of VTE, we still 

believe that these potential risk factors including cancer, 

delayed ambulation (> 4 days), Caucasian race, family 

history of VTE, hypercoagulable state, hormone
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replacement therapy and multiple comorbidities may 

increase the risk of VTE. The practitioner should consider 

making a prophylaxis of VTE in patients with these risk 

factors. 

Question 7: Does obesity increase the risk of VTE in TJA? 

Consensus: It is controversial whether obesity increases the 

risk of VTE in TJA. 

Delegate vote: Agree: 87.4%, Disagree: 4.2%, Abstain: 

8.4% (Strong Consensus) 

Justification: 

According to World Health Organization (WHO) criteria 

established in 1997 ©”, obesity among adults is further 

classified into three categories: class I obesity is a BMI of 

30 - 34.9 kg/m’; class II is a BMI of 35 — 39.9 kg/m’; 

and class III, or morbid obesity, is a BMI = 40 kg/m’. 

Increasing BMI above normal value has been reported to be 

“* Some studies have 

indicated that mortality among patients with PE appeared to 

associated with a rising risk of VTE. 

be paradoxically lower among patients who were obese than 

those who were not."!*” 

However, it remains obscure whether this phenomenon 

the so-called “obesity paradox” “” is attributable to a real 

protective role of increased body fat because the lower 

mortality was seen mostly among old people who were 

obese, but not among young adults and children who were 

obese.”’*” By analyzing the relationship of body fat (%) 

with VTE, a significant association was found in women, 

but not for men.” In summarized, there is the relationship 

of obesity with some common weak-to moderate risk 

factors for VTE, including genetic factors, use of sex steroid 
. * 2 . a 35,36 

hormones, inflammation, and insulin resistance.” 

Question 8: Does Thai population have lower prevalence of 

DVT than Caucasian after TIA? 

Consensus: Thai population seems to have lower 

prevalence of DVT than Caucasian after TJA. 

Delegate vote: Agree: 95.8%, Disagree: 4.2%, Abstain: 0% 

(Strong Consensus) 

Justification: 

Prevalence of DVT after TKA without any prophylaxis 

for DVT was reported range from 40 to 88% among the 

Caucasian population,”” While prevalence of DVT after 

THA without prophylaxis in Caucasian was reported range 

from 8 to 70%. Among of this, proximal DVT was 

reported around 20% in the western world. For Asian 

countries including Thailand, prevalence of DVT was 

reported differently from the westem world. From 

meta-analysis, prevalence of DVT following hip surgery 

and knee arthroplasty were 25.8% and 42.5%, respectively. 

Rate of proximal DVT of 9.6% (hip surgery) and 8.7% 
(39) 

(knee arthroplasty) were reported in this meta-analysis. 

Question 9: Should chemoprophylaxis be administrated in 

Thai patient undergoing total joint arthroplasty? 

Consensus: Yes, chemoprophylaxis should be admini- 

strated in high-risk Thai patient. 

Delegate vote: Agree: 95.8%, Disagree: 0%, Abstain: 

4.2% (Strong Consensus) 

Justification: 

As we known, patients who undergoing total joint 

arthroplasty are at high risk for venous thromboem- 

bolism.*” In Thai patients, the incidences of overall and 

proximal deep vein thrombosis that detected by using 

venography after total knee arthroplasty are 61% and 12%, 

respectively.“” To prevent these complications, we agree to 

use mechanical prophylaxis in all patients. Because of the 

two reasons, first, we agree that Thai population has lower 

prevalence of symptomatic venous thromboembolism than 
: 39) 

Caucasians , and second, bleeding complications of 

chemoprophylaxis, we therefore suggest using the 

chemoprophylaxis in high-risk patients. The risk factors are 

Justified in above mention. 

Question 10; Does tranexamic acid increase the risk of 

VTE in TJA patient? 

Consensus: Tranexamic acid does not increase the risk of 

VTE in TJA patient. 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

Tranexamic acid (TXA) is an antifibrinolytic drug used 

for reducing blood loss in many surgical specialties. 

Meta-analysis and RCTs conclude that TXA can reduce 

blood loss, not increase incidence of DVT complications, 

and should be considered for routine use in primary total 

knee arthroplasty." The route of administration and 

dosage do not appear to affect complication rates either.
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Question 11: Does hip fracture patient carry the same risk 

of VTE as elective TJA patient? 

Consensus: Hip fracture patient does not carry the same 

risk of VTE as elective TJA patient. 

Delegate vote: Agree: 87.4%, Disagree: 8.4%, Abstain: 

4.2% (Strong Consensus) 

Justification: 

Venous thromboembolism (VTE) remains a substantial 

cause of morbidity and mortality following hip fracture. 

Asymptomatic deep vein thrombosis (DVT) has been 

reported in up to 50% of all patients who sustain a hip 

fracture, with an incidence of fatal pulmonary embolus (PE) 

of up to 10%." 

From the study of Hefley FG Jr et al., they found Thirteen 

(10 percent) of 133 patients who had venography on 

admission to the hospital for a fracture about the hip had 

radiographic evidence of deep-vein thrombosis.” Only 

seven (6 percent) of the 122 patients who were seen at the 

hospital within two days after the fracture had evidence of 

thrombosis. However, six of the eleven patients who had a 

delay of more than two days between the fracture and 

admission to the hospital had evidence of thrombosis. 

The study from Korea examined the incidence and trends 

of clinically relevant VTE including DVT and pulmonary 

embolism (PE) atier hip and knee replacement arthroplasty 

(HKRA) in Korea. The overall incidence of VTE, DVT, and 

PE during 90 days were 3.9% (n = 853), 2.7% (n = 597) and 

1.5% (n = 327) after HRA, while the incidence was 3.8% 

(n = 1,990), 3.2% (n = 1,699), and 0.7% (n = 355) after 
KRA:“* 

Question 12: Does regional anesthesia lower the risk of 

venous thromboembolism comparing to general anesthesia 

in total joint arthroplasty? 

Consensus: Yes, regional anesthesia has a lower risk of 

venous thromboembolism than general anesthesia. 

Delegate vote: Agree: 79.2%, Disagree: 0%, Abstain: 

20.8% (Strong Consensus) 

Justification: 

Regional anesthesia, including epidural and_ spinal 

anesthesia, has several potential advantages over general 

anesthesia in total joint arthroplasty. From the meta-analysis 

of 21 independent randomized trials, 

regional anesthesia can be beneficial in reducing the dura- 

tion of surgery, the requirement of transfusion, postopera- 

tive nausea and vomiting.” In terms of venous throm- 

boembolism, regional anesthesia has a lower incidence of 

deep vein thrombosis and pulmonary embolism when 

compared to general anesthesia. However, the effects of 

regional anesthesia on long-term functional outcome after 

total joint arthroplasty are still unknown due to the lack of 
(50) 

high quality evidence. 

Question 13: Does tourniquet time (or operative time) 

affect the risk of VTE in TJA patient? 

Consensus: Prolonged tourniquet time (or operative time) 

increases the risk of VTE in TJA patient. 

Delegate vote: Agree: 87.4%, Disagree: 8.4%, Abstain: 

4.2% (Strong Consensus) 

Justification: 

TJA is one of the risk factors of DVT that have 

post-operative incidence of 20.3%-84%."' We found that 

operative time was considered to be significantly associated 

with the incidence of proximal DVT.°” Data show that a 

total operative time which more than 2 hours is correlated 

with DVT. Incidence of DVT increase when tourniquet 

time exceeding 60 minutes, age older than 50 years and 

previous history of DVT. 

Question14: Does mechanical prophylaxis have a role in 

all TJA patients? 

Consensus: Yes, mechanical prophylaxis should be 

performed in all TJA patients. 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

Mechanical prophylaxis for venous thromboembolism 

(VTE) act on venous stasis. Mechanical prophylaxis can be 

static (the graduated compression stockings, elastic 

stockings or anti-embolism stockings), dynamic (intermit- 

tent pneumatic compression and venous foot pump) or 

both. The main advantage of these methods is lack of 

bleeding risk. Mechanical prophylaxis is recommended for 

every patients especially in patients who have high bleeding 

risk.°°? Mechanical and pharmacological methods of 

VTE prophylaxis are both effective and when used in 

combination have synergistic effects.”
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Question 15: Does intermittent pneumatic compressive 

device (IPCD) have a role for preventing VTE in TJA 

patient? 

Consensus: IPCD have a role for preventing VTE in TJA 

patient, 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

Chemoprophylaxis has been recommended to reduce the 

prevalence of postoperative DVT on the assumption that it 

will reduce the prevalence of PE, mortality, and throm- 

bophlebitic syndrome. However, chemoprophylaxis carries 

a bleeding risk, with associated complications of blood loss, 

blood transfusion, transfusion-related transmission of 

disease, wound-healing problems, hematoma, slowed 

rehabilitation, wound drainage, and infection.” 

IPCD is a mechanical device which is not only decrease 

ihe venous stasis and increase the blood flow in the lower 

extremities through external compression, but also can be a 

good option for avoid bleeding complication. In Asian 

people, Kim et al, found that patient who received treatment 

with a mechanical compression device only for prevention 

of DVT after primary TKA, the prevalence of DVT was 

only 6.6% compare to Lee et al, who report the incidence of 

DVT without thromboprophylaxis was 40.4%,.>°” In a 

meta-analysis of Pour et al, IPCDs are effective in 

prevention of venous thromboembolic disease after total hip 

and knee arthroplasty compared to chemoprophylaxis.” 

Also, the meta-analysis of Westrich et al, the incidence of 

DVT after TKA in the patients receiving IPCD was 17% 

that was significant lower than the patients receiving 

warfarin (45%) or aspirin (53%).°? Both AAOS and 

ACCP guideline agree that mechanical prophylaxis is 

appropriated.” However, there has been a paucity of 

randomized clinical trial on its efficacy without chemopro- 

phylaxis, therefore ACCP guideline suggest combining 

chemoprophylaxis with mechanical compression during 

hospitalization.” 

Question 16: Which types of chemoprophylaxis are 

effective for preventing VTE in TJA patient? 

Consensus: Aspirin, direct oral anticoagulants (DOAC), 

vitamin K antagonist and low-molecular-weight heparin 

(LMWH) 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

According to ACCP guideline, aspirin has been 

recommended for reducing VTE event in hip and knee 

replacement.” The recent systematic review, including 11 

relevant studies with variation of dose regiments, 

concluded that aspirin can reduce VTE with low risk of 

bleeding complication.” Another large trial (PEP trial) 

including 13,356 patients underwent surgery for hip 

fracture and elective hip arthroplasty with use of 160 mg 

aspirin compare with placebo, they concluded that aspirin 

can reduce PE of 43% and symptomatic DVT of 29% 
(67) 

However, without increasing death due to bleeding. 

aspirin group increase postoperative transfused bleeding 

episodes significantly. In compare with other agents, 

Drescher FS et al included 8 trials compare with anticoa- 

gulants and found that aspirin trend to associate with higher 

risk of VTE and lower risk of bleeding but there was no 

statistical significant.“ For economic aspect, Schousboe 

JT et al showed aspirin is a cost-effective choice for VTE 

prophylaxis following total hip arthroplasty in patient 

without history of VTE.” 

Direct factor Xa inhibitors work by binding to the active 

site of factor Xa, thus, blocking the interaction with its 

substrate. Examples of oral direct factor Xa inhibitors are 

rivaroxaban, apixaban, edoxaban, and betrixaban. Rivaro- 

xaban and apixaban are recommended by the ACCP in the 

same manner as the fondaparinux.“”’ Rivaroxaban is a FDA 

approved oral direct factor Xa inhibitor that requires no 

monitoring. Lassen et al. reported that 10 mg of rivaro- 

xaban taken once daily was more effective than 40 mg of 

enoxaparin administered once daily in reducing overall 

VTE for TKA patients (RR = 9.2 %; » <0.001).°” There 

was no difference in major bleeding between rivaroxaban 

and enoxaparin groups (0.6 % vs 0.5 %; p > 0.05).). 

Ina study comparing 10 mg of rivaroxaban taken 6 hours 

postoperatively against 40 mg enoxaparin administered on 

the preoperative evening as prophylaxis for THA, 

rivaroxaban was significantly more effective than 

enoxaparin in preventing total VTE (1.1 % vs 3.7 %, RR of 

2.6 %; p< 0.001) but not in symptomatic events (96.8 % 

vs 97.0%; » < 0.05).
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No difference in occurrence of major bleeding (p = 0.18).? 

Apixaban is a direct oral factor Xa inhibitor that has not 

been approved by FDA in United States. Lassen et al. 

conducted a series of studies comparing apixaban against 

different doses of enoxaparin as prophylaxis for total joint 

arthroplasty patients. For TKA patients, when 2.5 mg of 

apixaban taken 6 hours postoperatively twice daily was 

assessed against 30 mg of enoxaparin administered twice 

daily, both groups showed extremely low overall VTE rates, 

but apixaban resulted in significantly less bleeding risk and 

mortality rate.” A meta-analysis, investigated the eflicacy 

of 2.5mg apixaban or 1.0 mg rivaroxaban against enoxaparin 

as prophylaxis after total hip and knee arthroplasty, 

summarized that oral factor Xa inhibitors were superior to 

enoxaparin in preventing DVT, but there was no difference 

in the rate of PE, mortality or postoperative wound 

infection.” Another meta-analysis by Guofeng Ma et al. 

included 6 RCTs with 13,790 patients showed that the 

incidence of DVT was significantly decreased with the use 

of direct Xa inhibitors (both twice daily and once daily 

regimes) comparing with the enoxaparin treatment 

(p <0.01).°” However, there was no significant influencing 

difference between direct Xa inhibitors (twice daily regime) 

and enoxaparin on the incidence of PE (p = 0.06), while 

significantly lower rate was found for once daily regime of 

direct Xa inhibitors (p = 0.02). With respect to major 

bleeding, the pooled analysis did not demonstrate a 

significant difference between groups. 

Takeshi FJ et al compared edoxaban, another oral factor 

Xa inhibitor, with enoxaparin in thromboprophylaxis 

following TKA.” They concluded that edoxaban 30 mg 

once daily beginning 6 to 24 hours postoperatively was 

more effective than subcutaneous enoxaparin 20 mg 

subcutaneously twice daily beginning 24 to 36 hours 

postoperatively for 11 to 14 days. This study demonstrated a 

similar incidence of bleeding events. 

Direct thrombin inhibitor (dabigatran) work by binding 

specifically to the active center of thrombin and inactivate 

free and fibrin-bound thrombin. This process is reversible 

leaving small amount of free and active thrombin to control 

hemostasis. In the US, dabigatran etexilate is a FDA 

approved oral direct thrombin inhibitor for prevention of 

atrial fibrillation and stroke, but not for VTE prophylaxis 

after THA and TKA. Eriksson et al compared dabigatran 

against cnoxaparin (oral dabigatran 220 mg, 150 mg and 

subcutaneous enoxaparin 40 mg; all taken 6 hours 

postoperatively then once daily), Efficacy outcomes 

measured were symptomatic DVT, venographic DVT, 

and/or symptomatic PE. The safety outcome measured 

was bleeding events during the course of study. The result 

showed efficacy outcome of 37.7%, 36.4% and 40.5% tor 

enoxaparin, 220 mg dabigatran and 150 mg dabigatran, 

respectively. The major bleeding occurrence did not 

differ significantly among 3 groups (1.3% vs 1.5% vs 

1.3%; p > 0.05). 

Warfarin is the first oral anticoagulant that widely used in 

United States as an anticoagulant agent since 1954. It is 

vitamin K antagonist that inhibits the synthesis of active 

vitamin-K-dependent coagulation factors (factors II, VII, 

1X and X as well as protein C). Therapeutic anticoagulation 

is reached 24 to 72 hours after the initial dose. Most 

commonly, 5 or 10 mg is given the night before or the night 

of surgery and then dosing is adjusted to maintain an 

International Normalised Ratio (INR) of about 2.0. Rates of 

DVT using low-dose warfarin range from 35% to 59%.” 

INR levels below 2.0 were associated with a four to five 

times increase in the risk of VTE." When compare 

wartarin to LMWH, LMWH was a more effective to 

prevent DVT formation (p < 0.05), but no difference to 

warfarin in preventing symptomatic events including 

PE.” The cautions of usage are bleeding risk, potential 

drug interaction and requirement for constant monitoring. 

Enoxaparin (low-molecular weight heparin: LMWH) has 

been widely used for thromboprophylaxis in TJA. Several 

RCTs reported less DVT and symptomatic PE when 

compared with placebo, Enoxaparin 40 mg subcutaneously 

once daily or 30 mg subcutaneously twice daily for 7-14 

days postoperatively can reduce the incidence of VTE 
GIS) The bleeding complications trend to significantly, 

increase but not statistically significant. A meta-analysis 

showed 15%-30% of venographic DVT on discharge date 

although the TJA patients received enoxaparin for 7-14 

days.*” The recurrent DVT occur 10%-25% at 3-4 weeks 

after THA, while fatal PE can be detected during 1-5 

weeks postoperatively.” Extended-duration enoxaparin 

DVT and 

symptomatic venous thromboembolism significantly, 
(83,85) 

prophylaxis reduced all episodes of 

especially in THA patients.
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Question 17: Does other antiplatelets (not aspirin) have a 

role for preventing VTE in TJA patient? 

Consensus: Other antiplatelets do not have a role for 

preventing VTE in TJA patient. 

Delegate vote: Agree: 70.8%, 

29.2% (Strong Consensus) 

Disagree: 0%, Abstain: 

Justification: 

Currently, other antiplatelets (except aspirin) has not been 
(86) 

In studied in regard to venous thromboprophylaxis. 

theoretically, there are medication with platelet aggregation 

inhibiting action that little use in the prevention of venous 

thrombosis, they are essential in the prevention of arterial 

thrombosis, In TJA patient who continuing other 

antiplatelets (such as clopidogrel) in the perioperative period 

can lead to bleeding related complications, so it has been 

recom- mended that if a patient is to undergo elective 

surgery and an antiplatelet effect is not desired, should be 

discontinued at least 5 days prior to surgery. 

Question 18: Which conditions should be discontinued 

chemoprophylaxis of VTE after TIA? 

Consensus: If a patient presented with major bleeding or 

prolonged wound drainage after TIA, chemoprophylaxis of 

VTE should be discontinued 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

The risk of VTE chemoprophylaxis is associated with 

bleeding in the perioperative and early post-operative 

period. There is a potential for long-term problems 

associated with bleeding, particularly as hematoma is the 

most important local risk factor for the development of a 

wound infection after surgery."” Saleh et al proposed that 

both hematoma formation and persistent wound drainage 

are predicative of superficial surgical site infection, which 

has a strong correlation with deep-wound infection.” 

Parvizi et al reported the effect of excessive anticoagulation 

and found that a mean international normalized ratio (INR) 

of greater than 1.5 was more prevalent in patients who 

developed post-operative wound complications and 

subsequent periprosthetic infection and suggested that 

cautious anticoagulation to prevent periprosthetic infection 

and its undesirable consequences.” 

Question 19: Is mechanical prophylaxis alone appropriate 

for VTE prophylaxis in TJA patients who have bleeding 

disorders? 

Consensus: Yes. 

Delegate vote: Agree: 91.6%, Disagree: 8.4%, Abstain: 0% 

(Strong Consensus) 

Justification: 

Although mechanical prophylaxis methods have been 

shown to reduce the risk of VTE, they have been studied 

less than the major pharmacological treatment options. 

Mechanical methods of prophylaxis include graduated 

compression stocking, intermittent pneumatic compression 

and venous foot pump. However, 10% of surgical and 

medical patients at risk for VTE were classified as being at 

high risk for bleeding. According to ACCP 9" edition 
(65) 

guideline’, patients who has bleeding disorders or at risk for 

it and switch them to anticoagulant prophylaxis as soon as 

bleeding risk is considered to be low and if they met any of 

the following criteria ,which were the strongest predictors of 

bleeding : active gastroduodenal ulcer, bleeding in the 3 

months prior to admission, platelet count < 50000 or if they 

had “multiple risk factors” for bleeding of lesser predictive 

strength, including age > 84, hepatic failure with INR >1.5, 

severe renal failure, (CU/CCU admission, a central venous 

catheter in place, rheumatic /autoimmune disease, current 

cancer and male sex. NICE clinical guideline™ concluded 

that the risk factors for bleeding are acquired bleeding 

disorders (such as acute liver failure), untreated inherited 

bleeding disorders (such as haemophilia and von Wille 

brand’s disease), thrombocytopenia (platelets less than 

75x109/l), uncontrolled systolic hypertension (230/120 

mmbhg or higher), acute stroke and concurrent use of 

anticoagulants known (such as warfarin with INR>2). 

Retrospective study of Morris JK, et al. involved 157 

consecutive patients TKA who were treated with bilateral 

intra- and postoperative intermittent pneumatic compres- sion 

stockings.”” All patients were followed for at least 6 weeks 

postoperatively. Postoperative color duplex ultrasound 

imaging was obtained for 120 patients 2 to 3 days posto- 

peratively. During hospitalization, 2 (1.7%) patients had 

acute deep vein thrombosis (DVT) diagnosed, 2 (1.7%) had 

DVT of indeterminate age, and 4 (3.3%) had chronic DVT. 

During follow-up, 1 (0.8%) patient had an acute DVT 

diagnosed at 5 weeks postoperatively and | (0.8%) had a 

superficial phlebitis and subsequently had a nonfatal 

pulmonary embolism 23 days postoperatively. The 

predominant chemoprophylaxis used was aspirin alone in 

107 (89.2%) patients. The results of this study support the use
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of a multimodal approach to VTE prophylaxis in TKA, using 

bilateral intra and postoperative intermittent pneumatic 

compression, epidural anesthesia, early mobilization, and 

postoperative aspirin without the use of major anticoa- 

gulation as an effective, sale VTE prophylactic protocol for 

patients undergoing elective TKA. Retrospective study of 

Hamilton WG, et al. was to determine the rate of VTE and 

bleeding complications in a large cohort of patients at a 

single institution using isolated mechanical thromboembolic 

prophylaxis in “standard risk” patients, 4,037 TKAs were 

performed on 3,144 patients at their institution.”” Mecha- 

nical VTE prophylaxis was used for standard risk patients, 

which included AV impulse foot pumps, thigh high 

stockings, and early mobilization. Chemoprophylaxis was 

only given to patients who were at increased thromboem- 

bolic risk. The incidence of DVT identified by ultrasound 

following TKA was 2.1%, A retrospective review showed 

| patient had a fatal pulmonary embolism, and 5 patients 

had bleeding complications (3 gastrointestinal bleeds, 2 

occurred in patients on Coumadin, | was in a patient using 

mechanical prophylaxis only). In addition, there were a 

severe postoperative wound hematoma in one patient on 

Coumadin, and an acute knee hemarthrosis six months after 

surgery in one patient. The result of this study support to use 

mechanical thromboembolic prophylaxis in risk stratifi- 

cation is safe and effective following TKA and chemopro- 

phylaxis was only given to patients who were at increased 

thromboembolic risk. Although the supporting evidence to 

use mechanical prophylaxis alone appropriate for VTE 

prophylaxis in TJA patients who have bleeding disorders is 

lacking, avoiding use chemoprophylaxis is good for the 

salety of patients. 

Question 20: Should chemoprophylaxis afier knee arthro- 

plasty be given for 2 weeks, if indicated? 

Consensus: Yes. 

Delegate vote: Agree: 91.6%, Disagree: 8.4%, Abstain: 0% 

(Strong Consensus) 

Justification: 

The selection of a regimen for venous thromboembolic 

prophylaxis afier total joint arthroplasty is a balance 

between efficacy and safety. Bleeding may have a negative 

impact on clinical outcomes. Recently, both the American 

Academy of Orthopaedic Surgeons (AAOS) and_ the 

American College of Chest Physicians (ACCP) developed 

new evidence-based guidelines for venous thromboembolic 

prophylaxis after total joint arthroplasty. On the basis of a 

review of the available literature, the AAOS guideline panel 

was unable to make a recommendation with respect to the 

selection of a specific prophylaxis regimen or duration of 

prophylaxis following routine total joint arthroplasty. The 

optimal duration of thromboprophylaxis after total knee 

replacement remains controversial. It is common practice 

to administer prophylaxis using low-molecular-weight 

heparin (LMWH) or unfractionated heparin (UFH) until 

discharge from hospital, usually 7 to 14 days after 

surgery.” International guidelines recommend extending 

thromboprophylaxis for up to 35 days following major 

orthopaedic surgery but the recommendation is weak due to 

moderate quality evidence. In addition, recent oral 

anticoagulants that exert effect by direct inhibition of 

thrombin or activated factor X lack the need for monitoring 

and have few known drug interactions.” Interest in this 

topic remains high. 

Question 21: Shouldchemoprophylaxis after hip arthro- 

plasty be given for 4-Sweeks, if indicated? 

Consensus: Yes, chemoprophylaxis should be given for 

4-5 weeks alier hip arthroplasty. 

Delegate vote: Agree: 91.6%, Disagree: 8.4%, Abstain: 

0% (Strong Consensus) 

Justification: 

One of the common complications after joint replace- 

ment surgery is venous thromboembolism. The risk of 

developing this complication increases with age, weight 

and previous history of thromboembolic disease. Incidence 

of symptomatic venous thromboembolism has been 

reported in the literature in approximately 2.8% of patients 

undergoing hip arthroplasty and 2.1% of knee arthroplasty 

patients. The optimal duration of thromboprophylaxis after 

total hip arthroplasty is still unclear.” It is common 

practice to administer prophylaxis using low-molecular- 

weight heparin (LMWH) or unfractionated heparin (UFH) 

until discharge from hospital. International guidelines 

recommend extending thromboprophylaxis for up to 35 

days following major orthopaedic surgery.” 

Question 22: Should a thromboprophylaxis be considered 

in an elderly hip fracture? 

Consensus: A thromboprophylaxis should be considered in
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an elderly hip fracture. 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

Extended (4-week) prophylaxis with fondaparinux can 

produce a 96% reduction in risk of DVT and an 89% 

reduction in risk of symptomatic VTE events relative to 

perioperative (1-week) prophylaxis. As the only anticoa- 

gulant approved in the United States for thrombopro- 

phylaxis in hip fracture patients, fondaparinux offers more 

effective prophylaxis against VTE without compromising 
safe ty 

Jeong GK et al, compared the clinical efficacy and 

side-effect profiles of aspirin, dextran 40, and low- 

molecular-weight heparin (enoxaparin) in preventing 

thromboembolic phenomena atier hip fracture surgery. 

There were 917 patients. Findings included low incidence of 

thromboembolic phenomena (deep vein thrombosis, 0.5%- 

1.7%; pulmonary embolism, 0%-2.0%; fatal pulmonary 

embolism, 0%-0.5%) and no difference among the 3 phar- 

thromboembolic — prophylaxis macologic agents in 
tf (97) 

efficacy. 

Question 23: Should we delay the administration of 

chemoprophylaxis in TJA patient with massive bleeding? 

Consensus: The administration of chemoprophylaxis in 

TJA patient with massive bleeding (defined as blood loss 

>§00 ml) should be delayed. 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

Following total knee arthroplasty (TKA), only the visible 

blood loss has been measured. The total blood loss might be 

underestimated because some hemorrhage is “hidden” or 

“concealed”. Concealed hemorrhage has been an important 

reason for postoperative blood loss in arthroplasty. It is 

caused by hemolysis, blood permeating into the interstitial 

fluid, blood remaining in the joint cavity and the damage of 

red blood cell caused by the surgical trauma and other 

factors.°” 

Sehat KR et al found that the mean hidden blood loss in 

THA was about 26% and visible blood loss was 74%, On 

the other hand, the mean hidden blood loss in TKA was 

higher as 51%.” If the visible blood loss of patient was 

more than 500 ml that means the total blood loss would be 

more than 1,000 ml, According to ATLS classification, this 

amount of hemorrhage has been defined as class If which 

may increase platelet consumption and result in acute 

coagulopathy." Acute coagulopathy, characterized by 

anticoagulation and hypertibrinolysis, is associated with 

systemic hypoperfusion. Therefore, the administration of 

chemoprophylaxis, which is the anticoagulant, in the 

patients who had massive bleeding (visible blood loss more 

than 500 ml) should be delay until hemodynamic stable." 

Question 24: Does early ambulation decrease the risk of 

VTE in TJA patients? 

Consensus: Yes, early ambulation decreases the risk of 

VTE in TJA patients. 

Delegate vote: Agree: 100%, Disagree: 0%, Abstain: 0% 

(Unanimous Consensus) 

Justification: 

The ambulation is defined as sitting at bedside, up 

standing or walking as able. Specific studies have yet to 

document the value of early ambulation to reduce VTE risk, 

yet the ICSI work group recommends it for all patients, 

including those at high risk.""” Ambulation within 48 hours 

was associated with a 70% reduction in the risk of VTE."*” 

Several studies demonstrated that early ambulation, a 

nursing and physical therapy function, directly affects the 

health care outcome. Although there is no reliable 

supported evidence, the current AAOS clinical practice 

guideline recommends that patients should undergo early 

mobilization following TJA. Early mobilization is of low 
eve * . i ° (23) 

cost, minimal risk and consistent with current practice. 
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