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Thrombosis Risk Assessment as a
Guide to Quality Patient Care

Joseph A. Caprini, MD

ackground
enous thromboembolism (VTE) is a serious complication that is

requently encountered in medical and surgical practice. Approxi-
ately 2 million people each year will suffer from a deep vein

hrombosis (DVT), and approximately 600,000 of these individuals
ill suffer a pulmonary embolism (PE), which is fatal in about
00,000 patients annually.1 Pulmonary hypertension can be expected
o develop in approximately 30,000 patients who survive their PE. The
ostthrombotic syndrome (PTS) will be seen in approximately
00,000 patients annually in the United States; 7% of these individuals
ill have a severe form of the problem and become permanently
isabled.2 One of the most troubling statistics is the fact that 50% of
he 2 million cases of DVT yearly are “silent.” Occasionally, the first
ign or symptom of the disease is a fatal PE.3 Furthermore, it has been
stimated that approximately 1 of 20 hospitalized medical patients will
uffer a fatal PE if they have not received appropriate thrombosis
rophylaxis.4

Another serious complication of DVT is nonhemorrhagic stroke that
ay occur in a patient with a patent foramen ovale.5 A clot in the deep

enous system of the leg can break off and travel to the right atrium,
ilating that heart chamber. If the patient is one of the 25 or 30% who
ave a nonfunctioning patent foramen ovale, this atrial dilatation can
pen the patent foramen and allow the clot to enter the left side of the
eart and proceed to the brain, producing a stroke.6 The diagnosis of
his problem is difficult because once the right atrium returns to
ormal size, the patent foramen ovale may be difficult to detect. Often
hen the clot breaks off from the leg, it does so cleanly without

esidual damage that can be detected on subsequent duplex examina-
ion.6

Table 1 shows some of the commonly seen problems that at first glance

is Mon 2005;51:70-78

011-5029/2005 $30.00 � 0
oi:10.1016/j.disamonth.2005.02.003

0 DM, February/March 2005



m
h
t
T
s
o

a
R
m
s
s
a
a

R

a
a
e
P
r
t

T
u

D

ay not seem to be associated with a DVT. We recommend keeping a
igh level of suspicion for patients who exhibit these clinical manifesta-
ions. Not all of these problems will result in a fatal or serious outcome.
hey may predispose the patient to later develop the postthrombotic
yndrome or have a higher incidence of DVT if they have a subsequent
perative procedure.
The problem of long-term follow-up of patients is not easy to solve

nd many DVT events occur several weeks or longer after discharge.
eadmissions, deaths, and outpatient treatment of DVT using low
olecular weight heparin (LMWH) may be very difficult data for the

urgeon to obtain. The average busy clinician may not associate a
troke or a variety of other postoperative symptoms as being caused by
postoperative DVT. It is no wonder that many feel that VTE is not
problem in their clinical practice.

isk Assessment
The process of providing appropriate thrombosis prophylaxis to medical

nd surgical patients is a complex issue because many times the
dministration of powerful anticoagulants may carry the risk of side
ffects, most notably bleeding. The seventh American College of Chest
hysicians’ Consensus on antithrombotic and thrombolytic therapy has
ecently published a thorough evaluation of the literature that has been

ABLE 1. Common manifestations of venous thromboembolism including required investigations to
ncover all instances of the disease

Leg pain
Leg tenderness
Leg swelling
Chest pain
Shortness of breath
Transient or orthostatic hypotension
Transient hypoxemia
Unexplained decrease in level of consciousness
Suspected narcotic excess
Suspected postoperative myocardial infarction
Postoperative nonhemorrhagic stroke
Postoperative pneumonia
Unexplained sudden death
Unexplained cardiovascular collapse
Postoperative death without autopsy
90-day follow-up for death, readmission, outpatient treatment of VTE
5-year follow-up looking for signs of the postthrombotic syndrome
ranslated into evidence-based guidelines for thrombosis prophylaxis and
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reatment.1 It is an excellent compilation of relevant medical literature as
nterpreted by some of the foremost authorities in the field. This document
ndorses the concept of thrombosis risk assessment, although they point
ut that individual formal risk assessment models have not been ade-
uately validated, are cumbersome, and are infrequently used by the
hysician. They recommend a simplification of the process by assigning
atients to one of four VTE risk levels based on type of operation, age,
nd the presence of additional risk factors (Table 2). Some of us feel that
his approach leaves certain gaps in the implementation of prophylaxis
nd calculation of degree of risk. In certain cases the number of risk
actors is so great that the patient’s decision to have a quality-of-life
rocedure may be affected.7 We feel that all possible risk factors need to
e queried to identify the extent of risk for each individual patient.
hrombosis prophylaxis then needs to be individualized on the basis of

he results of this analysis. If one misses any of these factors, the patient’s
hrombosis risk may not be properly estimated. In those with a double-
igit point score, the risk may be extremely high and, although this has
ot been subjected to rigorous clinical trial to determine the degree of
ncreased risk, still needs to be considered. Some patients may want to
orgo elective quality-of-life procedures when the point score indicates an

ABLE 2. Prophylaxis regimen

Total Risk
Factor
Score

Incidence of DVT Risk Level Prophylaxis Regimen

–1 �10% Low No specific measures; early
ambulation

10–20% Moderate ES or IPC or LDUH, or LWMH
–4 20–40% High IPC or LDUH, or LMWH alone or in

combination with ES or IPC
or more 40–80% 1–5%

mortality
Highest Pharmacological: LDUH, LMWH,*

Warfarin,* or Fac Xa* alone or
in combination with ES or IPC

ased on Geerts WH, Pineo GF, Heit JA, et al: Prevention of venous thromboembolism. Chest
001; 119:132S–75S; Nicolaides AN, Breddin HK, Fareed J, et al: 2001 International
onsensus statement: prevention of venous thromboembolism guidelines according to
cientific evidence; Caprini JA, Arcelus JI, et al: State-of-the-art venous thromboembolism
rophylaxis. Scope 2001;8:228–240; Oger E: incidence of venous thromboembolism: a
ommunity-based study in western France. Thromb Haemost 2000; 657–660. Turpie AG,
auer KA, Eriksson Bl, et al: Fondaparinux vs. enoxaparin for the prevention of venous
hromboembolism in major orthopedic surgery: a meta-analysis of 4 randomized double-blind
tudies. Arch Intern Med 2002;162(16):1833–40. ES, elastic stockings; IPC, intermittent
neumatic compression; LDUH, low-dose unfractionated heparin; LMWH, low molecular weight
eparin; Fac Xa, Factor X Inhibitor.
xtremely high chance of VTE.
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nterpretation of Risk Assessment Guidelines
Our group has been performing detailed individual risk assessment on
edical and surgical patients since the late 1980s.8 The latest version of

his model is seen in Table 3. We use a hybrid approach which begins
ith evidence-based guidelines and consensus statements, combined with

ogic, emotion, and the experience of the interviewer. This approach was
elected because it is the approach used by physicians when dealing with
atients and their illnesses. If there is no available level 1 data or if the

atient’s circumstances would have resulted in them being excluded from

M, February/March 2005 73



a
u

C

m
T
2

7

randomized trial, they still need to be treated in the best manner possible
sing a combination of science, logic, emotion, and experience.9

ase Study
One practical example of this principle would be a 62-year-old
orbidly obese male requiring arthroscopic knee surgery on the left leg.
he patient has a past history of venous thrombosis after cholecystectomy

0 years ago, and 4 years ago had successful surgical treatment for
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rostate cancer. The point score for this patient using our model is 9 and
ncludes 2 each for surgery, cancer, and age over 60 years, and 3 for past
istory of DVT.10 There is no specific trial that would address this clinical
ituation. If one looks at the Chest Guidelines, thrombosis prophylaxis for
utpatient arthroscopic surgery is not recommended unless additional risk
actors are present. There are no specific guidelines regarding the
ntensity or duration of prophylaxis. The Consensus Guidelines are based
n clinical trial data and many clinical trials would exclude patients with
past history of venous thrombosis, such as the individual in this

xample. The question is what this patient’s risk is and what prophylaxis,
f any, should be used. According to our risk scoring system, the patient’s
oint total is 9 and we know, according to Chest Consensus Guidelines,
hat patients with more than five risk factors are in the very high-risk
roup and have a 40 to 80% chance of developing a venous thrombosis
ith up to 5% mortality.1

ength of Prophylaxis
Furthermore, we know that abdominal surgery cancer patients, who

re also in this very high-risk group, when given 30 days of LMWH,
ave a statistically significantly lower incidence of thrombosis than
hen 7 days of prophylaxis are used.11 If one were to apply the
aprini score to the average patient in this trial, the following
alculations would be done. We would assign 2 points each for
bdominal surgery, cancer, and age over 60 years for a total score of
. Since our hypothetical arthroscopic surgical patient has a score of
, we could extrapolate that he should receive at least 30 days of
MWH prophylaxis postoperatively. This regime significantly re-
uced the incidence of DVT in abdominal surgery patients who had an
stimated score of 6 as noted above. The all cause fatality rate in this
rial for those receiving 30 days of the drug was 0.3%. Quite an
mprovement compared to the up to 5% fatal PE death rate in those in
he highest risk group not receiving prophylaxis as quoted in the
onsensus Guidelines.

ersonal or Family History of VTE
One of the most frequently missed risk factors is a past history or

amily history of VTE. In our practice 56% of patients with a past
istory of thrombosis were found to have a positive marker for
hrombophilia, while 42% of patients with a family history of
hrombosis were found to have a positive marker.12 We feel that a

istory or family history of VTE in combination with patients having
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major operation is sufficient to classify an individual in the very
igh-risk group.13

bstetrical History
Another important and frequently overlooked risk factor occurs in
omen with a past history of an obstetrical complication including a

tillborn, miscarriage in any trimester, premature birth with toxemia, or
rowth-restricted infant. These past events may be the clinical manifes-
ation of a serious thrombophilia defect known as anticardiolipin anti-
odies, which includes the lupus anticoagulant.14-19 We also are careful
o question patients about a history or family history of stroke, since, in
ome of these individuals, elevated levels of homocysteine have been
ound and this is easily treated with vitamin prophylaxis.20-22

ong-Term Prophylaxis
The length of prophylaxis in postoperative patients is important. Except

or certain orthopedic and general surgical populations, not many studies
ave been done to show the benefit of long-term prophylaxis. In the
bove-mentioned groups we know that statistically significant lowering of
he venographic incidence of venous thrombosis has been achieved with

to 6 weeks of postoperative prophylaxis using various pharmacologic
gents.23,24 One thing to keep in mind when deciding about long-term
rophylaxis is the mobility of the patient. Seriously ill patients are
ischarged with fistulas, draining wounds, or intravenous catheters for
utritional support or antibiotic treatment. These individuals spend most
f the time in a recliner, which is not early ambulation but rather early
ngulation.

fficacy versus Safety
One of the most important considerations regarding the choice of

hrombosis prophylaxis is to balance efficacy and safety concerns. Many
imes clinicians use inadequate prophylaxis because of a concern for
leeding despite the fact that some of these patients are already at
normously high risk. It is natural for a surgeon to consider bleeding to
e a surgical problem and thrombosis to be an act of God. We would like
o suggest a different philosophy. Depending upon the patient’s level of
isk, one may require a type or intensity of prophylaxis that may increase
heir chances of bleeding. These increased risks, however, can be justified
y the very high incidence of fatal PE or disabling stroke. We feel it is
mportant to have a preoperative discussion with patients and their

amilies regarding the relative risks and benefits of a particular thrombo-
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is prophylaxis strategy. This should include a realistic evaluation of the
isk of serious venous thromboembolic complications. One must also
emember that if the patient is at very high risk and thrombosis
rophylaxis has to be discontinued in the early postoperative period due
o bleeding, the chances of a serious event are magnified. Patients
ndergoing quality-of-life procedures must weigh the risks and benefits of
uch procedures if they are in this very high-risk group.
Finally, we feel that a careful individual assessment of thrombosis risk
ust be done in every patient to minimize the morbidity and mortality of

enous thromboembolic events. As a part of this analysis, the length of
rophylaxis needs to be determined based on the patient’s individual
ircumstances.
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