
combination, to reduce the risk of postoperative VTE1-3). The use 
of pharmacological prophylaxis requires a fine balance between 
the efficacy of the drug in preventing deep-vein thrombosis 
(DVT) and the adverse effects associated with the use of these 
drugs4). In regions with a low prevalence of DVT such as Korea, 
do benefits of using pharmacological prophylaxis outweigh the 
risks involved?

In the current article, we review the need for thrombopro-
phylaxis, the guidelines, problems with the guidelines and 
pharmacological prophylaxis, the current scenario of DVT and 
discuss whether the use of pharmacological prophylaxis should 
be mandatory in low incidence populations.

Why Do We Need Thromboprophylaxis?

Western literature reported 42%−57% incidence of total 
DVT following total hip arthroplasty (THA) and an incidence 
of 41%−85% following total knee arthroplasty (TKA)1). 
The corresponding pulmonary embolism (PE) rates are 
0.9%−28% following THA and 1.5%−10% following TKA. 
Hence patients undergoing TJA are considered as a high risk 
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Introduction

Postoperative venous thromboembolism (VTE) is one of 
the most serious complications following total joint arthro-
plasty (TJA)1). It is the duty of the operating surgeon to mini-
mize the risk of occurrence of this complication and its asso-
ciated morbidity and mortality. Numerous guidelines and 
recommendations suggest the use of various methods of 
thromboprophylaxis1-3). Pharmacological and mechanical 
prophylaxis methods are used, either in isolation or in 
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group. Unfortunately, there is no way to identify which patient 
will develop postoperative VTE. Also fatal PE may be totally 
asymptomatic and may present as sudden death. Therefore, 
thromboprophylaxis use has been recommended for all patients 
undergoing TJA in Western population1-3). Pharmacological 
thromboprophylaxis, in various randomized controlled trials, 
has shown to reduce the incidence of DVT-both distal and 
proximal5-7). Considering DVT as a surrogate marker for PE, 
thromboprophylaxis is presumed to decrease the incidence of 
fatal PE and sudden death correspondingly8). Timely prevention 
of DVT also reduces the cost associated with treating DVT and 
reduces morbidity associated with post-thrombotic syndrome 
and recurrent thrombosis.

However, variation exists in the rate of DVT occurrence 
with high incidence reported from the Western countries to 
low incidence reported in East Asia9). An estimated incidence 
across various countries in East Asia is shown in Table 110-21). 
Asian patients have traditionally been considered to have a low 
prevalence of DVT and PE9). Moreover, a recent meta-analysis 
has reported that the incidence of VTE after knee arthropalsty 
without chemoprophylaxis was still low in Asians and there was 
no trend in changes of the incidence over time22). It has been 
understood that there is an association with the low prevalence 
of obesity, low frequency of hyperlipidemia, and the paucity of 
some genetic factors in this population18,23,24). Activated protein 
C resistance, known as factor V Leiden, which is found in 

30%−50% patients with VTE in the Western population is rarely 
seen in Asians. The prothrombin promoter G20210A mutation, 
which is responsible for increased prothrombin levels and hence 
an increased risk of clotting, is again rarely seen in the Asian 
population. A low antithrombin III level increases the chances 
of clotting but most Asians have been found to have normal 
antithrombin III levels18,23,24). Kim and Kim23) suggested that 
the absence of thrombophilic polymorphisms with low clinical 
prothrombotic risk factors make occurrence of PE following 
THA very rare in the Asian population. Similar low rates are seen 
in Asians living in the West25). Difference in the dietary patterns 
(vegetarian diet) also has been suggested as one of the causes of 
the low incidence of DVT26).

Most Western countries have well established guidelines for 
thromboprohylaxis use after TJA such as the American College 
of Chest Physicians (ACCP) guidelines1), American Academy 
of Orthopaedic Surgeons (AAOS) guidelines2), and National 
Institute for Health and Clinical Excellence (NICE) guidelines3). 
No such guidelines exist in Asian countries and where they 
do exist they are not strictly adhered to27). Coupled with a low 
incidence are the risks involved with using pharmacological 
thromboprohylaxis28). Should it then be mandatory to prescribe 
routine thromboprophylaxis use following TJA in this part of the 
world?

 

Table 1. Prevalence of DVT without Thromboprophylaxis in East Asia (Since 2000)

Author Year Country
DVT screening No. of  

patients
Total  

DVT (%)
Proximal  
DVT (%)

PE (%)
Day Method

Total hip arthroplasty

Fujita et al.10) 2000 Japan 6–29 Venography 164 22.6 9.8 1.2

Kim et al.11) 2003 Korea 6–7 Venography 200 24.0 14.0 0.0

Ko et al.12) 2003 China 6–8 USG doppler 22 18.1 13.6 4.5

Sudo et al.13) 2003 Japan 8–14 USG doppler 33 NA 9.1 3.0

Yoo et al.14) 2009 Korea 7 Venography/USG doppler 221 10.4 1.8 0.5

Wong et al.15) 2011 Singapore 5 USG doppler 197 8.0 3.0 0.5

Total knee arthroplasty

Fong et al.16) 2000 Singapore 7 USG doppler 100 14.0 5.0 1.0

Wang et al.17) 2007 Taiwan 5–7 Venography 359 49.0 4.2 0.0

Kim et al.18) 2007 Korea 6–7 Venography 55 20.0 7.2 0.0

Chen et al.19) 2008 Taiwan 7–10 Venography 78 39.7 1.3 0.0

Chin et al.20) 2009 Singapore 5–7 USG doppler 110 22.0 3.0 1.0

Kim et al.21) 2011 Korea 6 USG doppler 227 26.6 3.0 0.0

DVT: deep vein thrombosis, PE: pulmonary embolism, USG: ultrasonography, NA: not available.
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What Do the Guidelines Say?

The new ACCP guidelines released in 2012 are based mostly on 
the results of fatal and symptomatic PE and deep vein thrombosis 
rather than overall VTE diagnosed by venographic screening 
tests29). The guideline recommends thromboprophylaxis use for 
patients undergoing TJA with low molecular weight heparin 
(LMWH), fondaparinux, apixaban, dabigatran, rivaroxaban, 
vitamin K antagonist, aspirin for a minimum of 10 to 14 
days (grade 1B) rather than no prophylaxis1). Moreover, for 
asymptomatic patients following major orthopaedic surgery, 
it does not recommend duplex ultrasound screening before 
hospital discharge (grade 1B). The new AAOS guidelines 
“Preventing venous thromboembolic diseases in patients 
undergoing elective hip and knee arthroplasty” released in 2011 
replaced the previous guideline, “Prevention of symptomatic 
PE in patients undergoing total hip and knee arthroplasty”. It 
is based on a systematic review of related published articles. 
New guidelines contain 10 recommendations and 1 of them is 
graded as strong, 3 as moderate, 1 as weak, and 1 as inconclusive. 
Four recommendations are based on consensus30). The only 
strong recommendation is against routine use of duplex 
ultrasonography screening. The new guidelines suggest the use 
of pharmacologic agents and/or mechanical compressive device 
for prevention of VTE following elective TJA31). However, the 
guideline does not recommend any specific prophylactic agent or 
the duration of prophylaxis since it was not possible to determine 
differences in efficacy among these prophylactic agents with 
respect to symptomatic events. Meanwhile, both guidelines 
support combining a chemoprophylaxis with an intermittent 
pneumatic compression device for prevention of VTE in most 
patients. Therefore, combination of aspirin and a mechanical 
device is acceptable for patients undergoing knee arthroplasty32). 

Problems with Guidelines and Pharmacological 
Thromboprophylaxis Use

1. Complications of Anticoagulant Drugs
Any pharmacological thromboprophylaxis use places the 

patient at risk of bleeding and its sequelae28). The risks associated 
with thromboprophylaxis are varied and include hemorrhage, 
wound hematoma, persisting wound drainage, failure of wound 
healing, risk of infection and blood loss requiring transfusion33,34). 
Bleeding is categorized as major if it is clinically overt or if it is 
retroperitoneal, intracranial, or intraocular in location, results 
in death or a serious or life-threatening clinical event or one 

requiring surgical intervention35). Additionally a decrease in the 
hemoglobin level of 2.0 g/dL (20 g/L) compared with the most 
recent preceding postoperative value, or transfusion of two or 
more units of blood products also constitutes as major bleeding. 
The bleeding is categorized as minor, if is overt, does not meet 
the criteria for major bleeding, and is associated with at least one 
of the following features: epistaxis lasting more than five minutes 
or requiring intervention, ecchymosis or hematoma larger than 
5 cm at its greatest dimension, hematuria not associated with 
urinary catheter related trauma, gastrointestinal hemorrhage not 
related to intubation or placement of a nasogastric tube, wound 
hematoma or complications, or subconjunctival hemorrhage 
necessitating cessation of medication. The incidence of major 
bleeding associated with the use of chemoprophylaxis is reported 
as high as 4%−7.9%36) in the literature. There exists a direct 
correlation between the efficacy of the antithrombotic agents 
and their associated haemorrhagic complication rate. Injectable 
agents have higher bleeding rates as compared to the oral anti-
coagulants37). Burnett et al.33) using the ACCP protocol of 10-
day course of enoxaparin 30 mg twice daily in 290 patients 
undergoing TKA and THA showed an increased incidence of 
complications with 4.7% requiring readmission to hospital, 
3.4% requiring reoperation and 5.1% requiring prolonged 
hospitalization for wound drainage and bleeding. As compared to 
warfarin, return to the operating room for wound complications 
occurred 3 times more frequently while symptomatic DVT still 
occurred in 3.8% patients and nonfatal PE in 1.3% patients. 
Wound drainage beyond 7 days was predictive of readmission 
and wound reoperation. Burnett et al.33) suggested that surgical 
site complications requiring readmission and reoperation should 
be considered major complications. Patel et al.38) evaluated 2,437 
TJAs (both primary THAs and TKAs) and identified the use of 
LMWH as a risk factor for increased drain output and increased 
wound drainage after surgery. Also, each day of prolonged wound 
drainage increased the risk of infection by 42%. Similar reports 
have been previously reported with the use of warfarin and 
unfractionated heparin36). Parvizi et al.39) reviewed 78 cases that 
underwent revision for septic failure and demonstrated a direct 
correlation between administration of excessive anticoagulation 
and development of periprosthetic infection. A mean inter-
national normalized ratio (INR) of greater than 1.5 was found 
to be more prevalent in patients who developed postoperative 
wound complications and subsequent periprosthetic infection.

The adverse local effects of prophylactic agents are grouped 
together as minor bleeding events. Bleeding, blistering and 
ecchymosis till recently were not reported very often in the 
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literature. Sachs et al.36) reported increased local swelling and 
twice the infection rate in patients receiving 6 weeks of war-
farin after TKA as compared to a cohort group receiving no 
prophylaxis with the same thromboembolic outcome in both 
groups. Keays et al.40) reported that patients receiving enoxaparin 
following TKA had stiffness and delayed return of range 
of motion as compared to those receiving aspirin. Another 
side effect is increased incidence of transfusion secondary 
to prophylaxis use. Walsh et al.34) evaluated the predictors of 
transfusion following THA and demonstrated that LMWH 
increased the need for transfusion 2.76 times. The occurrence 
of such complications after elective TJA due to the use of 
prophylactic agents is unacceptable to most surgeons.

2. Timing of the Initiation of Prophylaxis
There exists a controversy on the timing of initiation of the 

prophylaxis41). In Europe, LMWH prophylaxis is started 12 hours 
before surgery, while in North America, LMWH prophylaxis 
is initiated 12 hours after surgery to minimize the risk of intra 
and postoperative bleeding. Strebel et al.42) showed comparable 
efficacy of both regimens of LMWH in a systematic review. 
Earlier initiation of prophylaxis has shown greater efficacy in 
preventing DVT but also causes a higher incidence of bleeding. 
For fondaparinux, it is recommended to start at either 6−8 hours 
after surgery or the next day since earlier dosing has shown to 
have greater bleeding43). The decision about when to initiate 
chemoprophylaxis should be based on the balanced efficacy-
bleeding ratio of the prophylactic agents43).

3. Duration of Prophylaxis Use
There is still no consensus on the duration of the use of 

prophylaxis. The previous version of ACCP guidelines re-
commended prophylaxis for a minimum duration of 10 days, 
which was extendable up to 35 days1), and previously the 
AAOS recommended LMWH/fondaparinux use for 7−12 
days, whereas aspirin/warfarin use for 6 weeks2). Extended 
duration of prophylaxis using enoxaparin was shown effective 
following THA, but not following TKA44). Only low molecular 
weight heparin has the evidence that longer term (28−35 days) 
administration shows more effectiveness than short term (7−10 
days) use in prevention of symptomatic PE and DVT. However, 
the recently released new AAOS guidelines do not provide a 
specific duration for prophylaxis30). The work group rather 
recommends patients and physicians discuss the appropriate 
duration of prophylaxis for each individual situation30). Newer 
drugs still do not have sufficient literature to recommend longer 

duration of prophylaxis2).

4. Early Discharge
Most guidelines recommend prophylaxis use for a minimum 

duration of 10 days, which is extendable up to 28−35 days1-3). 
Extended duration of prophylaxis has been shown to be more 
effective in THA, though similar efficacy has not been shown 
following TKA44). However, current hospital stay after elective 
TJA has been reduced to 3−7 days45). This implies most patients 
require post discharge prophylaxis. The additional cost of the 
drug and the need for a nursing staff for administration of the 
drug need to be borne in mind.

5. Same Recommendations for THA and TKA
Most guidelines have similar recommendations for both 

THA and TKA patients with minor differences. White et al.46) 
analyzed records of 19,586 primary THA and 24,059 primary 
TKA in which 95% cases were found to have received similar 
frequency, type and duration of thromboprophylaxis. However, 
there exists a difference in the temporal pattern of DVT. 
Among patients who received prophylaxis, the median time to 
occurrence of symptomatic DVT was 7 days after TKA and 17 
days after THA46). Douketis et al.47) showed that the prevalence 
of asymptomatic DVT was higher after TKA than THA (total 
DVT 38.8% vs.16.4% and proximal DVT 7.6% vs. 3.8%). Post 
prophylaxis frequency of symptomatic VTE is higher after THA 
than TKA (2.5% vs. 1.4%). The risk of VTE drops rapidly after 
TKA in contrast to THA where it remains elevated for a longer 
time47). Hence similar prophylaxis regimens cannot be used for 
both these groups of patients.

6. Can Asymptomatic DVT Be Taken as Marker for True DVT 
Prevalence?

All prophylaxis use is based on the presumption that DVT 
and PE have the same pathophysiology and hence reduction in 
asymptomatic DVT would lead to reduction in the overall PE rates 
and sudden death rates8). Can asymptomatic DVT be accepted 
as an appropriate surrogate marker for PE occur rence? While 
there is enough literature to support use of chemoprophylaxis 
for reducing asymptomatic DVT, there is no level one or level 
two evidence demonstrating a reduction of sudden death or PE 
rates5-7). To assess a drug capable of reducing the risk of PE by 50% 
in hip arthroplasty patients, a minimum of 30,000−90,000 patients 
would be required48). Currently, no such study exists for knee or 
hip arthroplasty patients and nor would be feasible.
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7. Does Calf DVT Warrant Treatment?
Distal DVT detected on venography or ultrasonography 

follow ing TJA is stable and usually does not progress to PE. 
Howe et al.49) showed asymptomatic calf DVT usually resolves 
by itself. Solis et al.50) showed that propagation of asymptomatic 
calf vein thrombosis after arthroplasty was not influenced by 
anticoagulation. Hence is pharmacological thromboprophylaxis 
indicated for asymptomatic calf DVT?

8. Guidelines Are Not Routinely Followed
Though numerous guidelines exist, there is still lack of 

adherence27). Even in the US and UK where DVT prevalence is 
high, guidelines are not fully implemented51,52). Controversies 
exist regarding the risk/benefit, cost/benefit and practicality 
of these guidelines4). Even among guidelines, there is a lack of 
consensus53). The difference between the ACCP and AAOS guide-
lines for DVT prophylaxis in the same American population 
stands a classic example although both new guidelines are getting 
similar than their previous versions. Can recommendations 
by one subspecialty (physicians) be binding on the other 
subspecialty (orthopaedic surgeons)54)?

What Is the Current Scenario?

1. Early Mobilization Reduces DVT Occurrence
Early mobilization has shown to reduce the incidence of 

DVT in patients undergoing TJA55-57). Pearse et al.55) in patients 
undergoing TKA, demonstrated a 30 fold reduction in DVT 
incidence with the use of early mobilization defined as starting 
to walk within 24 hours after surgery. Chandrasekaran et al.56) 
further demonstrated in TKA patients that the distance mobilized 
on the first postoperative day directly correlated to the DVT 
incidence. The odds of developing DVT reduced by a third in 
patients who mobilized greater than 1 m on the first postoperative 
day and there was no DVT occurrence in patients who mobilized 
greater than 5 m on the first day after surgery. Similar results 
were shown by Husted et al.57) in THA and TKA patients 
following a fast track program of early mobilization, shorter 
hospitalization and short duration of DVT prophylaxis. The new 
AAOS guidelines support early mobilization with consensus 
recommendation since there is an absence of reliable data. But it 
mentioned that early mobilization is of low cost, minimal risk to 
the patients, and consistent with current practice30).

2. Mechanical Methods of Prophylaxis Are Equally Effective
Mechanical methods of prophylaxis like intermittent pneumatic 

compression devices and venous foot pump have been shown 
to be effective in reducing DVT prevalence58,59). These devices 
increase venous outflow and/or reduce stasis within the leg veins 
thereby reducing the risk of clotting and help reduce the limb 
swelling. The primary advantage of using a mechanical method 
of prophylaxis is the lack of a side effect of bleeding. In fact, 
some authors have demonstrated that mechanical prophylaxis is 
equally efficacious as pharmacological thromboprophylaxis and 
have questioned the need for routine pharmacological throm-
boprophylaxis60). Pitto et al.61) demonstrated in a randomized 
controlled trial of 216 patients undergoing THA, use of venous 
foot pumps was effective and safer as compared to use of LMWH. 
Yokote et al.60) compared use of enoxaparin, fondaparinux and 
a placebo in combination with mechanical prophylaxis in 255 
Japanese patients undergoing THA and demonstrated equal 
efficacy with no side effects in the placebo group using only 
mechanical prophylaxis.

3. Epidural Anesthesia and Better Pain Management
Use of epidural anesthesia and better pain management 

techniques has shown to reduce DVT occurrence62-64). Sharrock 
et al.62) showed that the use of epidural anesthesia reduced the 
incidence of both proximal and total DVT after both unilateral 
and one-stage bilateral TKA in 705 cases (541 patients). Similar 
efficacy of epidural anesthesia has also been shown in patients 
undergoing THA by Modig et al.63,64) with significant reduction 
in both DVT and PE rates. Possible explanations are an increased 
blood circulation in the lower extremities, less tendency for 
in tra vascular clotting, and more efficient fibrinolysis seen 
in association with continuous epidural anesthesia. Use of 
newer pain management techniques like intravenous patient-
controlled analgesia, femoral nerve block, and local periarticular 
injections provide better pain control and patient satisfaction, 
reduce hospital stay, and improve function while minimizing 
complications65-67). The new AAOS guidelines suggest the use of 
neuraxial (intrathecal, epidural, and spinal) anesthesia in patients 
following TJA to help limit blood loss, although the evidence 
support the neuraxial anesthesia does not affect the occurrence 
of VTE in the literature review30).

4. Use of Multimodal Thromboprophylaxis Methods
Using a combination of various methods gives similar 

efficacy in DVT reduction while reducing side effects of the 
individual methods58,68-70). Dorr et al.68) used multimodal 
thromboprophylaxis in patients undergoing THA and TKA 
based on the preoperative risk assessment. The low risk patients 
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were managed with aspirin, dipyridamole, or clopidogrel 
bisulfate along with the use of an intermittent pneumatic calf 
compression device. High risk patients were managed with 
LMWH or warfarin and intermittent calf compression. All 
patients were mobilized from bed within twenty-four hours after 
surgery. They concluded use of multimodal prophylaxis with 
risk stratification was efficacious while limiting adverse clinical 
outcomes secondary to thromboembolic, vascular, and bleeding 
complications. Similarly Daniel et al.58) in 463 consecutive 
patients who underwent primary THA showed a lower incidence 
of VTE by using combination of aspirin, hypotensive epidural 
anaesthesia, elastic compression stockings, early mobilization 
and bilateral intermittent pneumatic calf compression device. 
By avoiding usage of a formal anticoagulant drug, they could 
minimize the bleeding complications.

5. No Reduction in Overall PE Incidence
PE rates have remained unchanged over the last 10−15 years 

despite use of various drugs and guidelines5,71,72). A metanalysis by 
Murray et al.71) on patients undergoing THA showed 0.1%−0.2% 
fatal PE rate and 0.3%−0.4% death rate irrespective of prophylaxis 
use. Freedman et al.5) showed no difference in fatal PE rates or 
all-cause mortality with use of various prophylaxis methods in 
patients undergoing elective THA. The Scottish Arthroplasty 
Project shows a VTE rate of 2.08% that has remained unchanged 
between 1992 and 2001 despite improved prophylaxis usage 
during this period72). Khatod et al.73), in a retrospective analysis of 
30,000 patients undergoing TKA, showed only coumadin fared 
better than mechanical prophylaxis, whereas all other forms of 
chemical prophylaxis revealed no significant differences in the 
PE rates. With no difference in PE rates, are we adding more risks 
by additionally using anticoagulant prophylaxis? Sharrock et al.74) 
showed mortality was double (0.4%) in patients receiving potent 
anticoagulants (including LMWH, ximelagatran, fondaparinux, 
rivaroxaban, and warfarin) versus patents receiving multimodal 
prophylaxis (regional anaesthesia, aspirin and pneumatic 
compression; 0.2%). The incidence of PE was also significantly 
higher in those treated with potent anticoagulant agents versus 
multimodal treatment by a factor of up to 75% (0.6% vs. 0.35%). 
The conclusion drawn by Sharrock et al.74) was that PE still occurs 
despite use of potent anticoagulant agents. Are we then exposing 
patients to a higher mortality risk postsurgery by using these 
potent prophylaxis drugs?

6. Legal Issues
With increased patient awareness, there are legal implications 

associated with the development of any complications including 
DVT75). There is a risk of misinterpreting the thromboprophylaxis 
guidelines as the minimum standards of care. This compels 
surgeons to prescribe pharmacological thromboprophylaxis to 
avoid any potential litigation. Would a surgeon working in a low 
DVT prevalence area and not using anticoagulant prophylaxis 
be considered negligent if a patient with no risk factor for 
DVT goes on to develop a DVT or fatal PE? Alternatively use 
of anticoagulant prophylaxis leading to wound drainage and 
periprosthetic infection in a low DVT prevalence area could 
again make the surgeon liable for his decision.

Where Do We Stand?

Use of any pharmacological thromboprophylaxis carries with 
it the risk of bleeding, hematoma formation, persisting wound 
drainage, and infection28,33). There exists a need to seek a fine 
balance between antithrombotic efficacy and safety while 
prescribing any drug4). This becomes all the more important 
in a low DVT prevalence population since the benefits derived 
from prescription of an anticoagulant drug are few. In an ideal 
situation, pharmacological thromboprophylaxis should effectively 
reduce distal, proximal DVT and PE rates while minimizing 
side effects. Such an ideal strategy does not exist. Uncertainty of 
end point among various guidelines makes it difficult to define 
efficacy44,76). Under-reporting of side effects makes it difficult 
to set margins of safety. Interplay of various risk factors in each 
patient makes risk assessment and quantification difficult. 
Factors related to drug use, dosage and timing of administration, 
add further variables. Mechanical methods of prophylaxis are 
proving to be equally efficacious58,59). Considering the already 
low proximal DVT and PE rate, it is still debatable to apply the 
Western protocol of pharmacological thromboprophylaxis to 
every patient undergoing TJA in low incidence populations such 
as Korea22).

Though the general consensus is patients with proximal DVT 
should be treated with anticoagulants, Kim et al.11) reported that 
all thrombi regardless of their site or size resolve completely 
and spontaneously without causing any PE. Hence they do not 
routinely use anticoagulants for prophylaxis in their patients 
undergoing TJA. However, considering a fatal PE although 
it has been reported extremely rare in Asia, such a policy of 
no use of anticoagulant prophylaxis could be dangerous77,78). 
What is required is thus a judicious use of pharmacological 
thromboprophylaxis which does not compromise patient safety.
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What Are the Possible Solutions?

1. Risk Stratification
Because of the numerous variables involved, a single regimen or 

protocol cannot be effectively used for all patients. Using a group 
specific prophylaxis approach (i.e., for all patients undergoing 
TJA) is easier to follow1). However this alone does not solve 
the problem as all patients undergoing TJA are classified as a 
high risk group. Hence a need to add a risk stratified approach. 
Each patient needs a preoperative risk assessment done based 
on the individual predisposing factors and the procedure being 
performed (THA/TKA). Such formal risk assessment models 
have been proposed but need to be modified based on the 
regional VTE prevalence and then subsequently validated before 
routine use.

2. Modifications in Preoperative, Intraoperative, and 
Postoperative Care

Preoperatively, all patients should be assessed for risk of DVT 
and risk of major bleeding as suggested by the AAOS guidelines2). 
Regional anaesthesia should be preferably used unless contra-
indicated63,64). Meticulous intraoperative haemostasis and ‘water 
tight’ closure of arthrotomy should be done to prevent wound 
drainage and haematoma formation4). Mechanical methods of 
prophylaxis should be used both intra- and postoperatively since 
they have few side effects58-60). Effort should be made to mobilize 
patients postoperatively as soon as possible within constraints 
of patient safety and comfort55-57). Better pain management and 
use of multimodal techniques should be advocated to reduce 
patient discomfort and facilitate early ambulation65-70,79). Patients 
who have been immobilized or have restricted mobility due to 
medical or surgical reasons like chest infection, postoperative 
ileus or electrocardiogram, changes should be continued on 
prophylaxis2).

3. Assessment of Regional DVT Prevalence
Any guideline/protocol needs to be modified according to the 

regional DVT and PE prevalence. This would require an accurate 
assessment of the current DVT and PE rates in each population 
subgroup21). This would also help to minimize variations 
occurring due to the different postoperative practices being 
followed.

4. Randomized Controlled Trials
Further randomized controlled trials are needed to identify 

the risk factors predisposing to DVT and how these risk factors 

contribute to the pathophysiology of DVT22). Newer drugs need 
to be compared for their efficacy and side effects with existing 
drugs and regimens being followed. Existing drugs need to be 
further studied in individual population groups to balance the 
efficacy-safety ratio and to assess the dose-duration relationship. 
Emphasis needs to be placed on accurate and detailed reporting 
of minor bleeding events rather than grouping all these events 
into one subgroup. Wound related complications should be 
considered major complications as they carry a high risk of 
infection.

5. Auditing and Reporting of Data
Local hospital committees should be created to deal with the 

problem of VTE, formation and implementation of protocols of 
thromboprophylaxis, and the auditing of results80,81). Meticulous 
data recording needs to be emphasized. Collected data needs to 
be shared with other regions to help formulate national standards 
and guidelines for DVT prevention.

6. Patient Education
All patients should be educated about common symptoms 

of DVT and PE. The importance of continuous mobilization 
after discharge from hospital needs to be understood rather 
than enforced. Physical and occupational therapy teams should 
collaborate with the family of the patient so that the exercise 
program could be continued after discharge in the home 
environment. This would not only help in reducing DVT and PE 
incidence but also improve overall outcome of TJA.

Successful implementation of these strategies would help 
us to decide which patients require pharmacological throm-
boprophylaxis following TJA in a low DVT incidence population. 
Patients with no risk factors and those who can be mobilized 
early could be managed with the use of mechanical methods 
of prophylaxis alone. Patients with risk factors for DVT should 
have a risk assessment and based on that should be advised about 
multimodal thromboprophylaxis so that the side effects could 
be minimized. Formulating such a policy would not only reduce 
VTE prevalence but also improve the quality of patient care.
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