
Advances in thromboprophylaxis 
and improved adherence to pro-
phylactic guidelines should theoret-
ically lead to lower rates of venous 
thromboembolism (VTE). How-
ever, a large-scale Danish study 
published in the July 6 issue of The 
Journal of Bone and Joint Surgery–
American shows that the incidence 
of VTE among knee arthroplasty 
patients actually increased over the 
10-year study period (1997–2007), 
from 0.82 percent in the first 3 
years to 1.32 percent in the final  
3 years, when more than half the 
surgeries were performed. 

According to Alma B. Pedersen, 
MD, PhD, and coauthors, Den-
mark takes a relatively aggressive 
approach to chemical thrombopro-
phylaxis; more than 80 percent of 
the study’s patient population were 
given some form of low-molecular-
weight heparin, and all but 0.5 per-
cent of knee replacement patients 
receive some form of pharmaco-
logic thromboprophylaxis. This, 
combined with contemporary clini-
cal methods such as early mobiliza-
tion for knee arthroplasty patients, 
might have been expected to have 
lowered the risk of VTE; instead, 
the authors found VTE after knee 
surgery to be on the rise

The authors proposed the fol-
lowing possible explanations for 
the surprising results:
•   a decline in length of hospitaliza-

tion time for knee arthroplasty
•   noncompliance with guidelines 

for postdischarge thrombopro-
phylaxis

•   improved diagnostic methods 

and tests to identify patients 
with suspected VTE

Patient characteristics
Selected characteristics of the study 
population, which was assembled 
from the Danish Knee Arthroplasty 
Registry, are shown in Table 1.  
Of the 441 knee procedures  
(1.2 percent) for patients who re-
ceived thromboprophylaxis and 
were hospitalized with VTE within 
90 days after surgery, 323 (0.9 
percent) of patients had deep vein 
thrombosis (DVT) and 127 (0.3 
percent) had pulmonary embolism; 
9 patients had both. The length 
of hospital stay did not affect the 
overall risk for VTE, but patients 
who were hospitalized for more 
than 11 days were at higher risk 
than those who were hospitalized 
for less than 6 days.

Patients who had a primary 
knee arthroplasty for rheumatoid 
arthritis had a lower rate of VTE 
than those with primary osteoar-
thritis. By age group, the risk of 
hospitalization for VTE was great-
est for patients older than 80 years. 
In addition, the following groups 
also had an elevated risk of VTE:
•   Patients with a high Charlson 

comorbidity index (a predictor 
of 10-year mortality based on a 
range of clinical comorbidities) 

•   Patients who had previously 
been hospitalized with cardio-
vascular disease 

•   Patients who had previously 
been hospitalized with VTE 
Type of anesthesia, operative 

time, and laterality were not as-
sociated with higher risk. Patients 
who underwent partial knee ar-
throscopy (medial or lateral) had a 
low overall rate of VTE.

Of the patients receiving low-
molecular-weight heparin,  
33 percent received dalteparin,  
33 percent received enoxaparin,  
15 percent received tinzaparin, and 
2 percent received fondaparinux; 
the remainder received a mixed 
group of other drugs. The 0.5 
percent of patients who did not 
receive pharmaceutical thrombo-
prophylaxis were excluded from 
the study, as were those who had 
bilateral knee replacement in a 
one-stage procedure.

The authors wrote that the over-
all rate of 1.2 percent “could be 
considered high, given previous re-
search showing that venous throm-
boembolism is associated with mor-
tality and a new VTE event.” They 
urged caution in interpreting the 
data, noting the lack of individual 

data on the duration and type of 
thromboprophylaxis and on pos-
sible variation in VTE prevention 
strategies during the study period. 

They also noted, “Although 
studies in other settings have sug-
gested that age alone is a less 
important risk factor for venous 
thromboembolism than underlying 
comorbidity, this does not appear 
to apply to orthopaedic patients.”

The authors concluded that 
future investigations should focus 
on the improvement of prophy-
laxis following hospital discharge, 
particularly among elderly patients 
and those with a history of cardio-
vascular disease or a previous VTE. 

Online commentary
In an online commentary, JBJS as-
sociate editor Seth S. Leopold, MD, 
professor in the department of 

Registry study of knee replacements finds 
increase in VTE over decade
By Terry Stanton

Despite chemical prophylaxis, final rate may be considered “high”

Bottom Line
•   Symptomatic (VTE) events—with a previously reported frequency 

of 1.3 to 2.3 percent of patients undergoing knee arthroplasty re-
ceiving thromboprophylaxis—remain a serious problem.

•   This large-scale Danish study of knee replacement patients, most 
of whom received low-molecular-weight heparin, detected an in-
crease in thromboembolism over the 10-year study period, with a 
rate of 1.2 percent over the period.

•   Factors associated with elevated risk included age (especially older 
than 80 years), comorbidities, and previous thromboembolism. 
Type of anesthesia was not associated with increased risk.

•   The increase in VTE occurred despite evolving approaches in knee 
replacement that include more aggressive mobilization. 

 Table 1: Selected patient characteristics

Characteristic Number (percent) of patients

Sex  
 Female 23,763  (63.8) 
 Male 13,460  (36.1)

Age in years  
 10–49 1,742  (4.7) 
 50–59 6,081  (16.3) 
 60–69 12,167  (32.7) 
 70–79 12,404  (33.3) 
 ≥80 4,829  (13.0)

Primary knee diagnosis  
 Primary osteoarthritis 30,023  (80.7) 
 Secondary osteoarthritis 3,966  (10.6) 
 Rheumatoid arthritis 1,626  (4.4) 
 Other diagnoses 1,608  (4.3)

Surgery type  
 Total knee 34,453  (92.6) 
 Partial knee (medial or lateral)  2,464  (6.6) 
 Other surgery 306  (0.7)

Year of surgery  
1997–1999 4,883  (13.2) 
2000–2003 11,962  (32.1) 
2004–2007 20,378  (54.7)

Selected patient characteristics of the study population assembled from the 
Danish Knee Arthroplasty Registry. The study covered a 10-year period, and 
included a total of 37,223 patients; more than half the total number of sur-
geries were performed during the last 3 years of the study period.

Adapted from Pedersen AB, Mehnert F, Johnsen SP, Husted S, Sorensen HT: Venous thromboembolism in 
patients having knee replacement and receiving thromboprophylaxis: A Danish population-based follow-up 
study. J Bone Joint Surg Am 2011;93:1281-1287.
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