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Introduction
Venous thromboembolism (VTE) is one of the most frequent &
serious complication in orthopaedic surgery involving lower limbs
[1]. Without prophylaxis deep vein thrombosis develops in about
50% of patients undergoing hip & knee replacement surgeries [2].
About 20% of patients may develop pulmonary emboli out of
which 2% cases may be fatal [1,2]. Risk of DVT especially increases
in patients with total knee arthroplasty [3]. The higher incidence
of DVT & subsequent PE makes it the most common cause of
death after total joint replacements. Virchow’s triad namely venous
stasis, endothelial damage and hypercoagulability is the cause of

VTE [1]. In patients of osteoarthritis knee venous stasis may
occur preoperatively & post operatively due to decreased
mobilization. Endothelial damage may occur intra-operatively due
to direct trauma to major vessels. Hypercoagulable state is present
in response to surgical intervention. The increasing detection of
VTE among Indian population, lack of awareness, underestimation
of the risk, and fear of bleeding complications after chemical
prophylaxis have made deep vein thrombosis (DVT) a serious
problem, hence standard guidelines for thromboprophylaxis are
essential for lower limb arthroplasty patients.
Elderly & obese people who have undergone hip or knee
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Abstract

Introduction: Venous thromboembolism (VTE) is one of the most dreaded complications following total knee arthroplasty. In spite of
having a plethora of thromboprophylactic agents, search for a safe, potent and cost-effective agent is ongoing. Aspirin if proven efficient,
will be cost-effective. ACCP has placed it in 1C level of evidence. Its effectiveness in combination mechanical prophylaxis and early
mobilization is the genesis of this study. Methods: This prospective study was carried out for studying the efficacy of combination
prophylaxis (soluble Aspirin, Mechanical prophylaxis and early mobilization) in preventing DVT following total knee arthroplasty as per
risk stratification recommended by AAOS after taking permission from hospital ethical committee in 50 consecutive patients. Patients were
followed up at 2, 6 and 12 weeks post surgery and assessed clinically as well as with color Doppler to find out evidence of DVT if any.
Results: Effect of combination therapy in the form of aspirin, mechanical device and early mobilization was studied in mild to moderate
risk patients with osteoarthritis knee undergoing total knee arthroplasty. DVT was absent in 100% of patients at 2 weeks post operatively
both clinically as well as on color doppler. One patient (2%) developed distal deep vein thrombosis at 2nd follow-up.  This patient was found
to be a defaulter of DVT prophylaxis given to patient at the time of discharge. Moreover, 12 weeks after surgical intervention all the
patients were free from deep vein thrombosis on examination with color Doppler examination (CDFI). Conclusion: This study supports
the literature ACCP (2012) and AAOS (2013) that combination prophylaxis in the form of soluble Aspirin, mechanical agent and early
mobilization for DVT in mild to moderate risk patients of osteoarthritis knee undergoing total knee arthroplasty is adequate.
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replacement have a greater risk of developing thromboembolism as
compared to the younger population group [4,5]. It is because of
hypercoagulable state persists in the body after trauma or
instrumentation in the skeleton which is secondary to the release
of thromboplastin from marrow fat and medullary sinusoids into
the systemic circulation.
Various invasive and non-invasive modalities have been used to
diagnose VTE in the past but none of them have been conclusive as
a single modality. Clinical judgement plus color Doppler USG is
generally acceptable to an orthopaedic surgeon as it a non-invasive
technique. However, Venography remains the gold standard
technique with limitation of being used inpatients allergic to contrast
and renal failure [6]. Pulmonary embolism is a fatal condition which
may develop secondary to DVT and pulmonary angiography is the
gold standard diagnostic tool.
Thromboprophylaxis can be achieved by various pharmacological
and mechanical means. Various thromboprophylactic agents such
as Warfarin, unfractionated heparin, low molecular weight heparin,
factor Xa indirect inhibitor, direct factor Xa (Rivaroxaban) inhibitor
and factor IIa inhibitor (dabigatran) have been used as
chemoprophylaxis for VTE prevention in the past, however no
uniform agreement exists in terms of its duration, type and its
route of administration [7,8]. Recombinant human soluble
thrombomodulin is a new and highly effective antithrombotic agent.
Prophylactic placement of vena cava filters in selected high risk
arthroplasty patients may prevent an embolic event [4,5,9].
Mechanical means in contrast to pharmacological measures are
devoid of haemorrhagic complications. Various mechanical agents
which were used include active and passive exercises, compression
stockings, graduated pressure compression and intermittent
compression of calf by pneumatic compression devices [4,5,9].
In the present study authors have used multiple modalities for the
prophylaxis of Deep Vein Thrombosis in patients undergoing total
knee arthroplasty which included early mobilization along with
pharmacological and mechanical agents as per risk stratified
approach. Effectiveness of the same was measured by clinical &
radiological assessment (Color Doppler flow imaging).

Material and Methods

Study Design

Non randomized non controlled trial. Assuming 10% desired
precision, 80% confidence level and 0.01 level of significance, the
minimum sample size required for the study was 50.

Procedure

This study aimed at evaluating efficacy of use of soluble Aspirin,
mechanical prophylaxis and early mobilization as a combined
therapy in DVT prophylaxis in patients undergoing total knee
arthroplasty as per risk stratification (only patients with mild and
moderate risk of DVT were included in the study) after taking
clearance from hospital ethical committee. All the patients received
above mentioned standardized DVT prophylaxis regime
(mobilization and soluble aspirin) starting from next day of surgery.
Soluble aspirin continued up to 4 weeks post op. Pneumatic
compression devices (KENDALL SCD EXPRESS Compression
System) were applied in immediate post-op till patient was
discharged after being mobilized.

Inclusion Criteria
• All patients above the age of 40 years who have undergone

knee arthroplasty surgery.

Exclusion Criteria
• Younger patients (less than 40 years of age)
• Patients with past history of DVT
• Revision surgeries
• Patients with pre-existing Deep Vein Thrombosis.
• Patients with pre-existing coagulopathy.
• Patients taking any form of anticoagulants before surgery
• BMI> 35
• Simultaneous bilateral knee arthroplasty surgery.

Figure 1: Pneumatic compression device (KENDALL SCD
EXPRESS Compression System) (A) and Soluble aspirin
tablets (B) used as thromboprophylaxis in TKR patients

Outcome Ascertainment: Follow Up

Patient follow up was done at 2 weeks, 6 weeks and 12 weeks post
surgery and was evaluated for development of DVT in bilateral
lower limb both clinically and using color Doppler flow imaging
(GE VIVID T8, 2-4 Frequency, probe 4s). The findings were
recorded in the excel sheet.

Results
In this study, 52% were male and 48%were female with average age
being64.48 +/-15years. Comorbidities which increase the risk of
deep vein thrombosis were analysed (Table 1).
20% of the patients had Body Mass Index (BMI) in normal range,
however 62% and 18% of patients were over weight and obese
respectively. All patients were administered same anti DVT
prophylaxis in the form of early mobilization, pneumatic
compression and anticoagulants (ASPIRIN). 96% of the patients
were mobilized on the day 1 of their surgery whereas the rest 4%
of the patients on day 2 due to excessive pain.Risk stratification of
patients for deep vein thrombosis prophylaxis were done (Table
2). Patients were assessed for DVT clinically and using CDFI at 2
weeks, 6 weeks and 12 weeks post-surgery. No patient developed
DVT at 2 weeks follow up and 98% of patients didn’t develop
DVT at 6 weeks. Furthermore, No one had DVT at 12 weeks
follow up. Only 1 patient (2%) showed presence of DVT (both
calf tenderness and on CDFI) at 6 weeks, however with intervention
distal DVT was absent at 12 weeks

Discussion
Search for an ideal thromboprophylactic agent post knee
arthroplasty has been a matter of debate since long. Non-uniform
guidelines issued by AAOS and ACCP has added more confusion
to this [10,11]. Elderly patients with knee osteoarthritis are at



171

J Int Med Sci Acad
2023; (April-June); Vol 36; No. 2

Prasad et. al.
Asprin with Mechanical Prophylaxis of Venous Thromboembolism

Table 1: Depicts co-morbidities of population in study increasing the risk of Deep Vein Thrombosis

Table 2:  Shows risk stratification for administration of anticoagulants (Caprini Index)

increased risk of developing DVT and PE in pre-op, intra-op and
post-op period of total knee arthroplasty in view of meeting all
criteria of Virchow’s triad. Hence, the search for a safer and cost-
effective thromboprophylactic agent is necessity of time [12-14].
The debate over efficacy of aspirin has been there for a while but it
has stood the test of time. ACCP guidelines issued in 2012 places
aspirin in 1C level of evidence in prevention of DVT, however did
not comment upon combining it mechanical devices. There are also
evidences that mechanical devices alone are not an effective
prophylactic agent in preventing DVT post total knee arthroplasty.
AAOS in 2011 guidelines supported combination of both
pharmacological as well as mechanical agents for an effective DVT
prophylaxis but did not specify agent and duration for this purpose
[15,16]. In various studies, Color Doppler was recommended only
in symptomatic DVT. Prophylactic agents used were effective in
preventing fatal complications like pulmonary embolism following
asymptomatic DVT.
In this study consisting of 50 patients, soluble aspirin was used as
chemoprophylaxis in mild (8%) and moderate (92%) risk stratified
patients. Thirty percent were hypertensive, 4% were diabetic, 4%
hypothyroid with Hypertension, 6% were diabetic with
hypertension and 6% were hypertensive with history of coronary
artery disease or ischemic heart disease but were not on any
anticoagulant for last one year. Also, the studied population did
not have history of malignancy and thrombophilia in past.
DVT was assessed clinically and by colour Doppler flow imaging
(CDFI) in all patients to study effectiveness of combination
prophylaxis. In this study, only 1 patient developed symptomatic
DVT which resolved in further follow up.

Conclusion
This study supports the literature ACCP (2012) and AAOS (2013)
that prophylactic regime (early mobilization, mechanical
prophylaxis and soluble aspirin) for DVT in mild to moderate risk
patients of osteoarthritis knee undergoing total knee arthroplasty
is adequate. Aspirin is potential thromboprophylactic agent if used
along with other non-pharmacological agents in moderate risk total
knee arthhroplasty patient. It is cost effective and safe as compared
to the other pharmacological agents. Risk of fatal bleeding is almost
absent in patients receiving aspirin as DVT thromboprophylaxis.
Though efficacy & potency other pharmacological agents is proven
& cannot be challenged but bleeding risk & DVT prevention is
almost comparable.
We recommend Aspirin usage along with mechanical prophylaxis
and early mobilization in patients with moderate risk of DVT in
total knee arthroplasty.
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