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Introduction

Venous thromboembolism (VTE) is one of  the most common, 
and potentially devastating post-operative complications 
following total joint arthroplasty (TJA). Rates of  pulmonary 
embolism (PE) without prophylaxis have been reported as high 
as 20% in total hip arthroplasty, and 8% in total knee arthroplasty 
(TKA) [1, 2, 3]. This is in contrast to rates of  fatal PE with 
DVT prophylaxis, which are consistently reported at 0.1-0.2% 
regardless of  which chemoprophylaxis is employed [4-8]. As such, 
the use of  post-operative DVT prophylaxis has become standard 
of  care in patients undergoing these procedures. Currently 
accepted methods to help prevent VTE after TKA include the 
use of  regional anesthesia, early postoperative mobilization, 
mechanical compression devices, and chemoprophylaxis. Despite 
the availability of  multiple anticoagulant medications, no single 
chemoprophylaxis is currently deemed superior to any other [4, 
5, 6, 8].

Both the American Academy of  Orthopedic Surgeons (AAOS) 
and the American College of  Chest Physicians  (ACCP) view 
Aspirin as a safe and effective preventative agent for VTE after 
TKA in low risk patients [9, 10, 11]. Furthermore, ASA been 
used as secondary preventative measure against heart attacks and 
strokes [12, 13]. Numerous studies comparing aspirin to other 
chemo-prophylactic agents have demonstrated the efficacy of  
aspirin [15-18]. While some have reported an increased risk of  
symptomatic DVT and PE with ASA use [14], other studies have 
demonstrated a decreased rate of  hematoma formation (Figure 
1), fewer issues with wound healing, and reduced serious bleeding 
complications [19-24]. Additional benefits of  ASA include ease 
of  delivery, no requirement for blood monitoring, a proven long-
term safety profile, and cost of  treatment.    

Despite much information on different chemoprophylaxis 
regimens, there remains a paucity of  literature with respect to risk 
stratification and appropriate patient selection for the appropriate 
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chemoprophylactic choice [22]. In choosing a post-op regimen 
one must balance the need to prevent clot formation (determined 
by anticoagulant potency and patient risk factors) with the risk 
of  anticoagulant side effects, including bleeding and hematoma 
formation in the wound. Additionally, treatment cost and patient 
compliance also should be considered.

Trends in clinical research have increasingly emphasized 
patient reported outcome measures (PROMS) as crucial in the 
implementation of  new treatment strategies. Informed decision-
making is now an integral part of  patient-centered medical and 
surgical care. In 2004, the National Institutes of  Health [26] 
created a mandate dedicated to high-quality PROMS research. 
Validated PROMS questionnaires have been developed looking 
at multiple patient populations, including disability as it relates 
to mental health [27], chronic disease [28], chronic pain [29], 
and arthritis [30]. To date, however, the literature remains sparse 
with regards to patient-perceived medical treatment. Prins et 
al. compared oral Rivaroxaban versus standard injectable VTE 
prophylaxis in patients on active DVT/PE treatment as part of  
the EINSTEIN-PE trial [24]. This group reported significantly 
improved satisfaction rates in the oral medication (Rivaroxaban) 
cohort [24]. No studies have directly compared patient satisfaction 
with oral aspirin versus injected low-molecular weight heparin 
after total joint replacement. 

We hypothesize that injectable anticoagulants create a negative 
experience for patients to the point that despite the additional 
mechanical prophylaxis, and a prolonged treatment course, 
patients would be significantly more satisfied with oral aspirin 
prophylaxis. Using a questionnaire we examined patient preference 
for Aspirin versus injected low molecular weight heparin for DVT 
prophylaxis after TKA, as well as compliance, patient perceptions 
of  efficacy and patient reported complications.

Methods

Subjects and Treatment Course

A total of  96 patients at a single academic surgical center met 
inclusion criteria for this prospective cohort study. All patient 
signed a consent form prior to study enrollment. Patient demo-
graphics were collected prior to study participation. All patients 
who received a unilateral primary knee replacement were consid-
ered for the study. Patients were excluded based on the limitations 
set forth by our institutions short stay TJA program (Figure 2) de-
signed for the low-risk arthroplasty patient. On average, patients 
in this stream, have a length of  stay of  less than 48 hours. Ad-
ditionally, patients on long-term anticoagulation for chronic con-
ditions prior to surgery were excluded. Subjects were randomly 
assigned to receive either injected low molecular weight heparin 
(Dalteparin 5000U subcutaneous injection once daily) x 2 weeks 
or aspirin (ASA 162mg oral, once daily) and TED stockings x 6 
weeks. In the ASA group, pneumatic compression devices (PCD) 
were also used immediately post-op until patients mobilized with 
physiotherapy.

Satisfaction Survey

All eligible consenting patients were seen postoperatively at six 
weeks and given the patient satisfaction survey (Figure 3). A 
10-point Likert Scale was used to address patient satisfaction 
with treatment and confidence in efficacy of  treatment to prevent 
blood clots. Number of  doses missed or skipped was reported. 
Other parameters evaluated included complications associated 
with treatment and whether the patient experienced a blood clot.  
All patients enrolled in the study completed the required follow-
up. 

Figure 1. Clinical Photo of  a post-operative hematoma in a patient having undergone total knee arthroplasty.
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Fast-Track TJA Requirements

Primary Total Knee or Hip Arthroplasty (Not Revision)
Age <85
Suitable Home Layout / Adequate Home Support
BMI <45
ASA <3
No Active Cardiac or Respiratory Illness (COPD, MI <6 months, Interstitial Lung Disease, etc)
Normal Hematocrit
No History of  Thromboembolic Disease
No Active Anticoagulation Therapy
Absence of  Rheumatoid Arthritis
Good Upper Extremity Functional Strength

Figure 2. Fast-Track Total Joint Program.

Requirements as listed for the Fast-Track Total Hip and Knee Arthroplasty Program. Patients are customarily discharged within 48 hours post-operatively.

1).  Are  you receiving oral or injected prophylactic therapy for the prevention of  deep vein thrombosis? (Please circle)

2). On a scale from 1 to 10 how happy have you been with your treatment?
     (1 being extremely dissatisfied and 10 being very satisfied)

3). On a scale from 1 to 10 how confident are you in your treatments ability to 
     Prevent blood clots?
    (1 being low confidence  and 10 being very confident)

4). Have you experienced any complications from your treatment?
     (Please circle as many as apply)

5). Have you experienced a blood clot?

6). Over the 2 week treatment course how many doses did you skip or miss?

ORAL/INJECTED

 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

BRUISING
WOUND DRAINAGE  
BLEEDING  
SIGNIFICANT BLEEDING EVENT REQUIRING HOSPITALIZATION 
GASTROINTESTINAL UPSET OR ULCER
OTHER:

 YES/NO

 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14

Figure 3. Patient Self-Reported Outcome Survey.

This survey was given at patients’ at 6-week follow up visit. Patients were asked about treatment satisfaction, treatment confidence, 
complications encountered, and missed medication doses. 
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Ethics and Statistical Analysis

Ethics approval for our study was obtained through our institu-
tions internal Institutional Review Board (IRB). Descriptive sta-
tistics were used to summarize variables. Non-parametric Mann-
Whitney and Chi-square tests were used to determine if  significant 
differences existed between the oral and injected groups on study 
variables. An alpha value of  less than 0.05 was considered statisti-
cally significant.

Results

Ninety six patients completed the survey; 48 in each group. Pa-
tient satisfaction was significantly greater in the patients treated 
with oral DVT prophylaxis (p<0.01). The reported mean satisfac-
tion rate with oral aspirin was 9.4/10 compared with 7.3/10 for 
subcutaneous injected treatment. There was no statistical differ-
ence in patient confidence in the efficacy of  prophylaxis between 
the 2 treatment groups (p>0.05) (Table 1). 

Ten subjects overall reported missing a dose. In the injected 
group patients in the reported missing a total of  25 doses for a 
dose compliancy rate of  96.2% (647 of  672 doses administered 
correctly). Comparatively 2 patients in the oral ASA group missed 
a total of  7 doses for a dose compliancy rate of  99.8% (4025 of  
4032 doses administered correctly).

More complications were experienced in the Injected LMWH 
group than the ASA group (60% vs. 31%, p=.01) (Table 2). The 
most common complication was bruising which occurred signifi-
cantly more frequently in the injected group (52%) versus in the 
oral group (19%) (p<0.01). No patients experienced a blood clot 
in either treatment group. 

Discussion

The benefits of  VTE prophylaxis after total joint replacement sur-
gery have rendered this treatment standard of  care among post-
operative arthroplasty patients. Cordell-Smith et al. reported that 
proximal thrombi were found in 11.0% of  TKRs and in 14.8% 
of  THRs in patients not receiving routine VTE prophylaxis [3]. 
There is, however, currently no universally accepted medication 
regimen for this patient population. The lack of  adequate high 
quality research has called into question the routine use of  inject-
ed low molecular weight heparin as standard chemoprophylaxis. 
Furthermore, recent ACCP and AAOS guidelines have advocated 

for ASA use as an effective and safe alternative [9-11]. In a recent 
study, Nam et al. concluded that the addition of  oral aspirin to 
mechanical prophylaxis was a safe alternative to warfarin therapy 
in patients after bilateral TKR, traditionally viewed as a high-risk 
group [23]. As such, surgeons must consider individual patients 
needs and the overall benefits and risks prior to determining and 
post op regimen TKA.

Our findings indicate that in an eligible, low-risk population, knee 
arthroplasty patients prefer oral aspirin to injectable VTE prophy-
laxis. These are consistent with a study conducted by Prins et al., 
in which oral rivaroxaban was compared to standard injectable 
VTE prophylaxis in patients on active DVT/PE treatment in the 
EINSTEIN-PE trial. They reported significantly improved sat-
isfaction rates in the oral medication cohort [24]. Although this 
study’s population and medications differ from our own, the basic 
premise of  increased satisfaction with oral versus injected treat-
ment holds. Furthermore, higher patient satisfaction is likely to 
lead to increased treatment compliance, as reported by the au-
thors of  the EINSTEIN-PE trial. This is in keeping with our 
data. Despite the increased treatment course, only 2/48 (4.2%) 
patients in the oral aspirin group reported missing a medication 
dose, for a total of  7/4023 (0.17%) of  doses. This is in compari-
son to 8/48 (16.7%) patients in the injected cohort, for a total of  
25/762 (3.72%) of  doses.

We acknowledge the inherent limitations to our investigation. The 
most apparent of  these is the nature of  a self-reported question-
naire-based design. Recall bias may exist with regard to the per-
ceived satisfaction or efficacy of  treatment, as well as compliance 
to treatment in terms of  missed medication doses. Furthermore, 
our limited 6-week follow up may not be reflective of  true short-
term efficacy or complication rates with anticoagulant treatment. 
Complication rates and treatment efficacy, however, were not the 
focus of  this study. Nonetheless, in a study of  post-operative to-
tal joint patients on active warfarin therapy, Parvizi et al. deter-
mined that out of  283 documented symptomatic PE cases, 81% 
occurred within three postoperative days, 89% within one post-
operative week, and 94% within two postoperative weeks [25]. 
Active VTE prophylaxis is therefore most crucial during the first 
two weeks post-operatively, although the timing of  other compli-
cations is less well studied. Lastly, our study reflects the opinions 
and practices of  patients and senior surgeons of  a single institu-
tion, which may not be in conjunction with those of  a larger mul-
ti-centered population. Specific patient profiles and conditions, 
laboratory data, and transfusion requirements were not addressed 
in this study and may be areas of  additional research.

Table 1. Results – Mean Patient Satisfaction, Confidence, and Missed Doses.

ASA LMWH

Patient Satisfaction 9.4 7.3 P<0.01

Confidence  8.7 9 P>0.05

Table 2.  Complications.

Injected Group (%) Oral Group(%) P value

Bruising 52 19 .01*

Wound Drainage 3 8 0.36

Bleeding 4 0 0.49

GI Upset/Ulcer 0 4 0.49
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There is much controversy regarding chemoprophylaxis after 
TKA. There is increasing evidence in the literature of  the effec-
tiveness and safety of  aspirin-based treatment of  DVT and PE 
in post-operative TKA patients. Our study addresses patient re-
ported outcomes with regards to the use of  aspirin, as compared 
to injectable chemoprophylaxis. We have demonstrated increased 
satisfaction and compliance with our oral aspirin regimen, as 
compared to traditional injected low-molecular weight heparin. 
We thereby conclude that aspirin prophylaxis should be strongly 
considered in the low-risk post-operative total joint patient. Fur-
ther research is necessary to address long-term satisfaction out-
comes in our study population. 
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