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Background: Venous thromboembolism (VTE) is a common and potential serious complication in lower
extremity surgeries, especially in hip and knee arthroplasty. Pulmonary embolism is one of the most fatal
complications. The recognition of VTE in the lower limb has been considered as an indication for anticoagu-
lation. Many studies have shown that thrombophilia is one factor of VTE and the most common causes are
protein C, protein S and antithrombin 111 deficiency, factor V leiden and dysfibrinogenemia. VTE is a disease
of Western populations because of well documentation of incidence and many studies about thrombophilia. In
Thailand, the prevalence of VTE has been unclear.

Objective: The present prospective study evaluated the prevalence of thrombophilia and venous thromboem-
bolism after total knee arthroplasty in patients who did not receive prophylactic treatment of VTE in
Phramongkutklao Hospital.

Study design: Descriptive prospective consecutive case studies.

Setting: The Department of Orthopedic Surgery, Phramongkutklao Hospital, Bangkok Thailand.

Material and Method: Blood sample was examined at 2-3 weeks before TKA for measuring the level of
thrombophilia. Bilateral ascending contrast venography of the lower extremities was performed routinely
between 6"-10™ post operative days after total knee arthroplasty.

Results: The authors studied 100 patients, 94 primary TKA and 6 revisions TKA. Sixty-one (61%) were
positive for deep vein thrombosis. Eleven patients with positive venograms showed bilateral DVT, twelve
(12%) had a proximal DVT, one was protein C deficiency, nine were protein S deficiency, 18 were antithrom-
bin 111 deficiency, and 36 were positive study for FDP(D-dimer), However, no one was found with factor V
leiden. Odds ratio of protein S deficiency was 0.9506, Antithrombin 111 deficiency was 0.7376, and FDP(D-
dimer) was 1.229. The protein C deficiency and factor V leiden was undetermined.

Conclusion: Patients who have total knee arthroplasty performed are at high risk for deep venous thrombosis.
Although fetal pulmonary embolism rarely occurs in Thai populations, mechanical prevention was routinely
used and prophylactic regimen should be a part of management of patients who undergo total knee arthro-
plasty.
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Venous thromboembolism (VTE) isacommon
and potential serious complication of lower extremity
surgery, especially in hip and knee arthroplasty. Several
studies have shown the prevalence of deep venous
thrombosis after total knee arthroplasty (TKA) about
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40-88%19, While the prevalence of proximal thrombi
is between 5-20%?39, 20% of calf thrombi may extend
to the proximal deep vein®®2 and 40-50% risk pulmo-
nary embolism (PE). Pulmonary embolism is one of
the most fatal complications and approximately 90%
arise from proximal deep vein thrombosis of the lower
extremities.
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The formation of deep vein thrombosis (DVT)
is multifactor and best described by Virchow®® in 1859:
“Virchow triad” 1) hypercoagulability or thrombophilia,
2) endothelial injury, and 3) venous stasis. The most
common causes of thrombophilia are protein C or pro-
tein S and anthithrombin I11 deficiency, factor V Leiden,
and dysfibrinogenemia®®. When TKA is performed,
it produces a release of thromboplastin that activates
the clotting cascade. Surgery leads to endothelial
injury and venous stasis caused by two mechanisms
that the use of tourniquet and post operative immobili-
zation, which inhibits normal venous return. For these
reasons, total knee arthroplasty is at high risk for deep
venous thrombosis.

Almost all of the cases that have a thrombi
were clinically asymptomatic and cannot be diagnosed
by physical examination. It can cause fatal pulmonary
embolism (PE) or develop late complication such as
post thrombotic syndrome ( PTS) in about 46-58%519)
of patients.

In Thailand, the authors do not have an exact
prevalence of thrombophilia. Furthermore, there was
no prevalence of DVT in patients who had TKA per-
formed and who did not receive the thromboprophy-
laxis agent. The present study evaluated the preva-
lence and correlation of thrombophilia and DVT after
total knee arthroplasty in patients who did not receive
prophylaxis thrombophelic agent in Phramongkutklao
Hospital.

Material and Method

All consecutive patients who underwent total
knee arthroplasty (TKA) in the orthopedic department
of Phramongkutklao Hospital and who signed informed
consent were included in the present prospective case
study that ran from October 2002 to May 2004. Patients
who had a history of VTE, hematological disease, con-
gestive heart failure (CHF), malignancy, varicose vein,
and oral contraceptive drug were excluded from blood
examination for thrombophilic factors. Furthermore,
the patients who had a history of iodine allergy, hyper-
coagulability disease, oral anticoagulant use, chronic
liver disease, serum creatinine more than 140 mmoL/L,
and could not be injected with radio-contrast material
into superficial the vein of the dorsum of both feet
were excluded from the study. One hundred patients
(18 males and 82 females) had routine contrast veno-
graphy of the lower extremities between the 6"-10%"
post operative days after cemented total knee arthro-
plasty. The average age was 69.4 years old (43-80
years old). Blood samples were examined for protein C,
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protein S, antithrombin I11, factor V Leiden, and FDP
(D-dimer) 2-3 weeks before surgery.

The authors used Odd ratio to determine the
association between thrombophilic factors and DVT
after TKA.

The diagnosis of patients who underwent
TKA is shown in Table 1. The authors collected data
on the number of positive venograms and the location
of the DVT that were reviewed by a vascular radio-
logist.

Results

The authors studied 100 total knee arthro-
plasty (TKA). Primary TKA was performed in 94 knees
from osteoarthritis and six revisions from aseptic
loosening. Sixty-one venograms (61%) were positive for
deep vein thrombosis, and 11 showed bilateral DVT.
Twelve patients had thrombi in proximal deep vein.
There was no isolate contralateral thrombosis. Symp-
tomatic pulmonary embolism was found in one patient
(1%) and confirmed by positive perfusion lung scan.
She had bilateral deep femoral vein thrombosis. One
patient had protein C deficiency, nine had protein S
deficiency, 18 had antithrombin Il deficiency, and
36 were positive for FDP (D-dimer). No one was
found with factor V leiden in the blood. In the primary
TKA group, the venogram was positive in 52 patients
(55.3%, 52/94) and in 4 patients (66.7%, 416) in the revi-
sion group. The locations of the thrombi are shown
in Table 3and 4.

Most thrombi were found in calf vein (82.1%).
The posterior tibial vein is the most common, occurring
in about 28.4%, and the posterior tibial combined
peroneal vein was the second, and was found in about
19.4% of the patients. The proximal deep vein into
popliteal, femoral, or common iliac vein was found in
17.9% of patients (Table 4). Women had higher posi-
tive and frequency when compared to male at 65.6%
(48/73) in females and 44.4% (8/18) in males (Table 2).
Odds ratio of protein S deficiency was 0.9506, anti-
thrombin I11 deficiency was 0.7376, and FDP(D-dimer)
was 1.229. Protein C deficiency and factor V leiden were
undetermined.

Discussion

The present study showed a high prevalence
of deep venous thrombosis about 61% after total knee
arthroplasty in patients without thromboprophylaxis.
The authors found the prevalence of protein C defi-
ciency (1%), protein S deficiency (9%), and antithrom-
bin 111 deficiency (18%) to be quite high when com-
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pared with western studies®”. This may be due to the
older age of the cases in the present study and related
with acquired thrombophelia. Although in the West,
factor V leiden is related to VTE, in this study it was
not. Protein S and antithrombin 111 deficiency reduce
fibrinolytic activity and put the patients at increased
risk of VTE. The prevalence of FDP (D-dimer) is high

Table 1. Diagnosis of patients

Diagnosis Right Left Total
Osteoarthritis 56 38 94
Aseptic loosening 3 3 6
Total 59 41 100
Table 2. Number of positive venography
Sex/Result Positive Negative Total
Male 8 10 18 (19.8 %)
Female 48 25 73 (80.2 %)
Total 56 (61.5%) 35(38.5%) 91
Table 3. The location of thrombi after TKA
Location No.
Distal
Muscular and collateral 2
Anterior tibia 4
Posterior tibia 19
Peroneal 6
Anterior and posterior tibia 4
Anterior tibia and peroneal 3
Posterior tibia and peroneal 13
Anterior and posterior tibia and peroneal 4
Total 55 (82.1 %)
Proximal
Popliteal 9
Deep femoral or common iliac 3
Total proximal 12 (17.9 %)
Total proximal and distal 67

Table 4. The location of bilateral thrombosis

and positive in blood at both preoperative and post-
operative, in cases positive for venogram.

The prevalence of proximal thrombi was simi-
lar to other studies®39, Stulberg BN, Insall JN et al®
studied post operative venogram and perfusion lung
scan in 317 patients. Pulmonary embolism was diag-
nosed clinically in 1.7%, and 7% had positive perfu-
sion lung scan. Hass SB et al® studied the incidence
of DVT after TKA, and found that 10% had asymp-
tomatic pulmonary embolism. In other studies asymp-
tomatic pulmonary embolism was found in 5-20%,
symptomatic 1-10%, and fatal pulmonary embolism
in about 0.25-0.7%“582529),In the present study, one
patient ( 1.1% ) had symptomatic pulmonary embolism,
confirmed by positive lung scan, and she had a positive
venogram on both deep femoral veins. However, the
correlation between proximal thrombi and pulmonary
embolism could not be evaluated because there is only
one case. The authors did not evaluate the incidence
of asymptomatic pulmonary embolism because the
authors did not routinely perform postoperative per-
fusion lung scan. However, in the present study, all
cases of calf thrombi did not develop symptomatic
pulmonary embolism.

In the four cases that had two stages of bila-
teral total knee arthroplasty, all four cases had distal
DVT in the first total knee arthroplasty and received
anticoagulant. The authors did not find DVT in the
first leg after performing postoperative venography in
the second total knee arthroplasty.

In the present study, venography is the gold
standard. However, it is an invasive technique for
detecting DVT rather than the use of duplex ultrasound
that is less sensitive, inaccurate and requires a well-
experienced radiologist®®for detecting asymptomatic
DVT in calf vein. Although it is a noninvasive tech-
nique, the authors think that thromboprophylaxis will
be a part of the management of total knee arthroplasty
in the future for patients in Thailand. To reduce un-
necessary anticoagulant prophylaxis and avoid inva-
sive investigation such as venography in patients who
do not have DVT, the authors, in a future study, will
examine the risk factor that increases the risk of DVT

Distal/Distal Proximal/Distal

Proximal/Proximal

Distal/Proximal Total

9 1

1 0 11

(Ipsilateral / Contralateral that performed TKA)
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in a Thai population, and will search the other markers
instead of using venography, that represent patients
who have DVT.
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