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ABSTRACT

BACKGROUND: Deep vein thrombosis (DVT) isa cause of
preventable mor bidity and mortality in hospitalized surgical
patients. Theoccurrenceof thediseaseisrelated to presence
of risk factors, which arereated primarily totrauma, venous
stasis and hyper-coagulability. DVT seems not to be taken
seriously by many surgeons in Nigeria. This is despite
comprehensivestudiesthat show noreal differencesinracial
demography of thedisease.

OBJECTIVE: To highlight the importance of physician
awareness about DVT especially its risks and prevention
methods.

METHODS: A detailed literature search was completed to
extrapolatearticlesthat described DVT risksand prevention.
Thisinvolved hand and online sear ches. Specific search terms
used included DV T/risk factors/prevention. The searches
gener ated 468 paper s. Of these 57 paper swereincluded in the
review.

RESULTS: Predominant risk factorsfor DVT includemiddle
or old age, prolonged surgery, trauma, confinement, presence
of malignancy and insertion of degp venouscatheters. | n women,
contraceptiveuse, hor monereplacement ther apy, pregnancy
and thepuepernum areaadditional risk factor s. Prophylactic
measur esincludethosedirected at eliminating venousstasis
and thosedirected at changesin blood coagulability.
CONCLUSION: Degp Venous T hrombosisisacommon disease
with fatal and seriouslong term burdensomecomplications.
Wemust tar get primary and secondary prophylaxistoimprove
survival and reduce mor bidity from thispreventabledisease.
WAJIM 2009; 28(2): 77-82.

Keywords: Deep Vein Thrombosis, Venous Thrombosis,
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RESUME

CONTEXTE: La thrombose veineuse profonde (TVP) est une cause
évitable de morbidité et de mortalité chez les patients chirurgicaux
hospitalisés. L' apparition delamaladieest liéeala présencedefacteurs
de risque, qui sont principalement liées a un traumatisme, la stase
veineuse et hyper-coagul ation. Thrombose veineuse profonde ne semble
pasétre prisau sérieux par beaucoup de chirurgiensau Nigeria. Ceci
en dépit des études approfondies qui montrent pas vraiment de
différencesraciales dansla démographie dela maladie.

OBJECTIF: mettre en évidence I'importance du médecin de la
thrombose veineuse profonde prise de conscience sur lesrisqueset en
particulier les méthodes de prévention.

METHODES: Une recherche bibliographique a éé réalisée pour
extrapoler des articles qui décrit les risgues et de prévention de la
thrombose veineuse profonde. 11 s agissait delamain et lesrecherches
en ligne. Destermes de recherche utilisés comprenaient la thrombose
veineuse profonde/ facteursderisgque et de prévention. Larecherchea
généré 468 documents. Sur ces57 documentsont étéinclusdans|’ éude.
RESULTATS: prédominance des facteurs de risque de thrombose
veineuse profonde des moyensou la vieillesse, des périodes prolongées
de chirurgie, de traumatologie, de confinement, de la présence d’ une
tumeur maligne et I’ insertion des cathéters veineux profond. Chez les
femmes, I’ utilisation dela contraception, traitement hormonal substitutif,
la grossesse et la puepernum sont un des facteurs de risque
supplémentaires. Mesures prophylactiques comprennent celles qui
visent a éliminer la stase veineuse et celles qui visent les changements
de coagulation du sang.

CONCLUSION: thrombose veineuse profonde est une maladiemortelle
et lourde de graves complications a long terme. Nous devonscibler la
prophylaxie primaire et secondaire afin d’améiorer la survie et de
réduire la morbidité de cette maladie évitable. WAJM 2009; 28(2):
77-82.

Mots-clés: thrombose veineuse profonde, thrombose veineuse,
Phlébothrombose
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INTRODUCTION

Deep veinthrombosis(DVT) carries
aseriousrisk of fatal pulmonary embolism
and complications of recurrence, post-
phlebitic syndrome, ulcers and varicose
veins. Insurgical patientswith malignant
disease undergoing chemotherapy and
radiotherapy, thromboembolism is the
second commonest cause of death.! DVT
develops in 50-60% of patients
undergoing elective hip replacement
without prophylaxisand fatal pulmonary
embolism occursin 1-5%.2

Deep vein thrombosis is
predominantly adisease of middleageand
theelderly.3#Itisvery rare beforethe age
of 20years®® and rare before 40 years.®
Incidence rates are higher in women
especially during childbearing years.”
Average annual incidence rate in the
United States of America (USA) is
reported to be 117 per 100,000° with 50,000
to 100,000 or more fatal pulmonary
embolism annually.®° Venousthrombosis
ismore commonin Europeand USA than
in Asiaand Africa. Incidence of DVT is
reported as 20-35% in western
countries,’® 9.6% in Sudan* and 12% in
Malaysia? The difference in incidence
has been attributed to differences in
genes, diet, fibrinolytic activity and
climate.#"** Thismay have contributed to
thelessattention givento thisproblemin
our environment.

There is a relative paucity of
information about DVT in most African
populations including Nigeria.* Many
studies have shown comprehensively
that in comparison to whites of European

origin, theprevalenceof DVT issimilar or
higher among African-Americans and
lower among Asians and Native
Americans.* Racial differences not
withstanding, DVT is a multifactorial
diseaseinvolving both environmental and
genetic factors as well as genetic and
environmental interactions'® culminating
in atriad of damageto blood vessel wall,
decreaseinrate of blood flow and change
in composition of blood, ultimately a
thrombus is formed. These events are
largely preventable. However studies
show that the use of DV'T prophylaxisin
hospitalized patientsis dismal .*® Figures
aslow as 32% utilization of prophylaxis
in high risk patients have been reported
in USA.” Even among those surgeons
who believe that the prophylaxis against
DVT isdesirable, consensus on the agent
to be used remains difficult to reach.®
Thisreview examinestherisk factors
and methods for prevention of DVT. It
aimsto answer some questions raised by
Ruckley:® What prophylaxis against
thrombo-embolism should | provide for
my patients? What is the risk of DVT?
Does the risk of thromboembolism
outweigh the risk of the prophylactic
method? Should | limit prophylaxisto a
selected group and if so how do |
recognize those at special risk?

Risk Factors For DVT

Prevention aimstoimprovesurvival,
avoid recurrence, prevent complications
and reduce health care costs.*® To prevent
DVT, personsat risk must beidentified. It
is preferable to confine prophylaxis to

Tablel: Pharmacological Agentsfor DVT Prophylaxis

Deep Vein Thrombosis

those at greatest risk of DVT in order to
minimizework load, cost,* and the hazards
of the methods of prophylaxis.®

DVT risk is associated with the
presence of some specific factors as
shown on Table 1. This risk increases
geometrically if thesefactorsaremultiple
in a patient as is found in many
hospitalized patients. Commencing a
patient on prophylaxis against DVT
depends on the risk level; therefore an
assessment of this risk is important on
admission to the hospital. No single
factor predictstherisk of developingDVT
asthereisaconsiderable overlap in pre-
operative clinical and laboratory
measurements between patients who did
and thosewho did not develop DVT. This
is consistent with the multi-factorial
aetiology of DVT.2 There areindividua-
lized risk assessment and stratification
models,?* but generally patientsaged over
40 yearsin hospital confinement for up to
3 days with one or more risk factors
should be considered for prophylaxis.

The risk factors of DVT include
patient age over 40 years, surgery lasting
more than 1 hour, trauma, hospital or
nursing home confinement, malignancy,
deep vein catheterization, varicoseveins,
extremity paresisand long haul air travel
lasting for over 6 hours.?? In women,
contraceptive use and hormone therapy?
as well as pregnancy and pueperium?
increase the risk of DVT. Patients with
malignanciesare generally at high risk of
developing DVT. Those on chemotherapy
are even at a higher risk?® and the risk
appears to be higher for those with

M echanism of action Agent AverageDose Remarks
Alphaadrenergic agonist: increasestone of veinwall ~ Dihydroergotamine 500 microgram8hourly  Risk of ergotism
Increased endothelial fibrinolytic activity Dextran40or dextran 70  500ml infusion daily Allergenic
Antiplatelet adhesion Acetylsalicylicacid 75mgoraly daily Unreliable

Anticoagulation

Inhibition of coagulation

Warfarin

10mg daily for 2days,

Difficult toreverse,

factor synthesis then 5mg daily drug interactions,
requires monitoring
Inhibition of coagulation  Unfractionated heparin  5000u subcutaneous Expensive, bleeding
cascade 8 hourly problems
Low molecular weight ~ 40mg subcutaneous More expensive
heparin (Enoxaparin) 24 hourly
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leukemia, lymphomas, brain and liver
cancers.?® Confinement in hospitals and
nursing homes causes 150- fold increase
inincidence of DV T# with such patients
accounting for about 60% of DVTsin a
community.®

Among hospitalized surgical
patients suchrisk ishigher with infection,
duration of surgery for more than one
hour, patient age over 40 years, cancer
and past history of DV T.? Generally, prior
DVT increases the risk of another DVT
by up to 30%.% Patient with history of
cerebrovascular accident, especially
when they have paraplegia have a 60%
risk of DVT.3 Critically ill patients
generally have multiple risk factors and
highrateof DVT.®2

Major surgeries of cardiovascular,
orthopaedic, neurosurgical and pelvic
nature that last for several hours carry
higher risk of DVT.* Similarly; obesity,
age over 65 years® and poor anaesthetic
status®™ further increase the risk of DVT
in these patients.

Prophylaxis for DVT

The prevention of DVT remains a
problem despite the development of
severa prevention regimes. Thishasbeen
duetothelack of essential knowledge on
the exact nature of the ‘trigger
mechanism’ whichinitiatesthrombosisin
the leg and the absence of sensitive and
accurate technique for measuring with
precision the effects of prophylaxis. To
some extent, the second difficulty has
been overcome by using the 125 lodine—
labeled fibrinogentest. It isnow possible
to determine the true incidence of this
disease and the effectiveness of aspecific
regime of prevention can be judged with
greater accuracy. The main attempts to
prevent deep vein thrombosis can be
categorized under two groups; those
directed at eliminating stasisin the deep
veins and those directed at counteracting
changes in blood coagul ability.

Elimination of Stasis

Mechanical Methods: Mechanical
methods of prophylaxisinclude exercises,
graduated compression stockings,
electrical stimulation and pneumatic
compression. These methods are
preferred for patients at risk of bleeding
with anticoagulants. Such patients may

have active or recent gastrointestinal
bleeding, haemorrhagic stroke or
thrombocytopaenia. Their effectiveness
against DVT may be limited by their
removal because of discomfort or visits
to bathroom. Physiologically, ambulation,
encouraging rhythmic active and passive
exercises of the limbs among inpatients
to improve blood flow in the limbs,
discourages stasisand is effective against
DVT®

Wearing of graduated compression
elastic stockings by patients will also
reduce the chances of venous stasis* and
areimportantinthe preventionof DVT in
post-operative patients.®” These stock-
ings reduce venous thromboembolismin
hospitalized post-operative patients by
about 50%.% Used alone, compression
stocking is reported to reduce the
incidence of post-operative DVT by
approximately 60%, and when used in
combination with low dose heparin or
intermittent calf compression, they further
reducetheincidence by upto 85%.% This
is equally important in patients with a
history of DVT as it reduces the risk of
recurrence and incidence of post-phlebitic
syndrome by about 50%.% Graduated
stockings provides a cheap, safe and
effective method of prophylaxis against
DVT.% Sigel et al #in 1975 demonstrated
that when graduated compression was
applied to the lower limb by external
pressures of 18mmHg at the ankle
decreasing to 8mmHg at the upper thigh,
mean femoral vein blood flow velocity was
increased by 138%. Thisisthe principle
applied in thrombo-embolic deterrent
(TED) stocking. It effectively reduces
pooling of blood in the soleal sinusesand
discourages thrombogenesis.*> Below
knee compression stockings with a
compression pressure of 18mmHg at the
ankle reducing to 14mmHg at the upper
calf is as effective in increasing deep
venous velocity asafull length pressure
gradient from 18mmHg at the ankle to
8mmHg at the upper thigh.# Interestingly,
astudy comparing above and below knee
stockings showed that below knee
stocking was more effective in reducing
post-operative DVT (1.7% of DVT
occurrencein below kneeversus7.1%in
above knee).#

Electrical stimulation of the calf
muscles during operation is effective

Deep Vein Thrombosis

against DVT.® Two electrodesareapplied
to the calf and a low voltage is used to
contract the muscles every 2—4 seconds.
Thismethod originally recommended by
Doran and White reducesintra-operative
venous pooling in the calves.* It is
simple, cheap and free from side effects,
and can be combined with Pharmaco-
logical agents.®

Another method, pneumatic
compression of the calf, involves
encasing thelegsin aplastic material and
rhythmically alternating the pressure to
squeeze the calf muscles and increase
venous return. In practice an electrical
pump inflates each legging alternately so
that compression at 40-45 mmHg for 1
minisachieved, followed by arelaxation
for 1min. The advantage of thismethod is
that it can be used not only during surgery
but also in the post-operative period.
Pneumatic compression devices reduce
venous stasis and are effective in
reducing therisk of DVT in patients after
surgery.®

Pharmacological: Dihydroergotamineis
an apha adrenergic receptor stimulant
that increases the tone of vein walls and
improves outflow from the calf veins. It
has been found successful in decreasing
incidence of DVT when used in
combination with low dose heparin during
hip surgery“. It is however not without
the risk of possible ergotism.*

Counteracting Blood Coagulability:
Blood coagulahilty is counteracted by
pharmacological agents that are broadly
classified into groups based on mode of
action.

Platelet Function: It has been suggested
that adhesions of platelets to sub-
endothelial connective tissue at the site
of presumed damage to venous
endothelium and subsequent events
leading to platelets aggregation may
account for thrombus formation. If this
platel et aggregation can be prevented, it
is conceivable that the thrombus will not
form. Agents that have been studied to
inhibit thispathway include dipyridamole,
and acetyl salicylic acid sulphinpyrazone,
hydroxychloroquine, flurbiprofen and
ticlopidine. Unfortunately, antiplatelet
agents have proved disappointing.
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Aspirin, the most widely tested appears
to be ineffective in women® and there
is continuing uncertainty regarding
dosage.®

Coagulation Mechanism: To block the
coagulation sequence two different types
of drugs have been used: oral
anticoagulants, which act by reducing
synthesis in the liver of various clotting
factors like prothrombin, factor X and
others, and heparin which act by
increasing factor X inhibitor activity.
Unfractionated heparin and low molecular
weight heparin (LMWH) provide
effective DVT prophylaxis in surgical
patients.* The heparins can reduce by
up to 80% therisk of post-operative DVT
in patients with malignant disease
undergoing surgery who haveavery high
risk of DVT.® Heparins are however,
associated with 2% absolute increase in
incidence of bleeding complications
mostly at the operations site resulting to
wound haematoma.*® The heparins
demands skilled nursing time, is
unpleasant to the patient and compared
to other methods relatively expensive.
Thereisno significant difference between
unfractionated heparin and LMWH in
reducing risk of DVT, but patients
receiving LMWH have a lower rate of
bleeding complications.®* Also the once
daily dosing regimen of LMWH ismore
convenient when compared with the 8
hourly regimen of unfractionated heparin.
The use LMWH therefore simplifies
administration schedules and improves
efficacy.® They may become the agents
of choice.%® Unfractionated heparin
however isrelatively lessexpensive than
LMWH.

Oral anticoagulants like warfarin,
though effective, require laboratory
control and monitoring. Their effectsare
not easily reversible and they are
incompatible with a number of other
drugs.®

Venous Endothelium: Thethird group of
drugs act on the endothelium to increase
naturally occurring fibrinolytic activity in
the body. Thrombosis may be duein part
to a local or generalized imbalance
between coagulation and fibrinolysis. A
shift in the balance towards fibrinolysis
could prevent thrombosis or rapidly lyse

recent thrombi, while impairment of
fibrinolysis could encourage the growth
of the thrombus. Dextran 40 and dextran
70fdlsintothisgroup anditsinfusionis
effectivein reducing theincidenceof DVT
and pulmonary embolism. It is an
established DVT prophylaxis agent.*
Dextrans are alergenic and should be
used with caution.

For hospitalized surgical patients, a
protocol of oral anticoagulant therapy
starting before operation or immediately
after admission to hospital is the most
effective and proven method of
preventing DVT in patients at risk. The
draw back isthat despite strict [aboratory
control, the risk of haemorrhage is red
during and after surgery. Low dose, low
molecular weight heparin given
subcutaneously two hours before
operation, twelve hours after, then daily
for seven daysisthe acceptable regime™
. This prophylaxis is well tolerated by
patients, and it is devoid of side effects,
requires no special monitoring and does
not result in excessive bleeding during or
after surgery

Recommendations to improve the
prescription of DVT Prophylaxis by
Surgeons

Dueto the poor application of DVT
prophylaxis in at risk patients, we
recommend hospital-based interventions
and evidence-based educational
programmes that show hospital statistics
of the DVT problem. These have been
shown to increase the use of prophylaxis
by clinicians.® Also, use of computerized
programmesthat identify patientsthat are
at highrisk (based ontherisk factorsfrom
clerking entries) and promptstheclinician
to consider DVT prophylaxis use, have
been found to increase actual use of
prophylaxis.®

Recommended guidelinesfor DVT
prophylaxisin hospitalized patients have
been published by the throboembolic risk
factors (THRIFT) consensus group.®” It
recommended strongly the use of
unfractionated heparin or LMWH in
acutely ill hospitalized patients with
multiplerisk factors. Some recommended
pharmacological agents, their doses and
remarks are shown on Table 1. It is also
recommended that mechanical
prophylactic methods for patients at
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increased risk of bleeding.

CONCLUSION

Deep venous thrombosis is a pre-
ventable problemin surgical patients. Its
prophylaxis is based on the assumption
that alower incidenceof DV T will lead to
a lower incidence of PE. The efficacy,
simplicity of use, freedom from
complicationsand reletively low cost make
thrombo-embolic deterrent (TED)
stockings the most suitable method for
routine DV T prophylaxis, for hospitalized
patients aged over 40 years. However, for
patients at high risk such as the obese
with varicose veins, the elderly with
malignancy and those undergoing major
surgeries; pharmacological and
mechanical methods should be combined.
We have tried to address all aspects of
DVT risk factors and prevention in
surgical patients leaving out pulmonary
embolism; believing that if we can prevent
DVT, therewill be no thrombo-embolism.
It is our hope that this review will help
health care providers improve their
practicein preventing DVT.

REFERENCES

1. Donati MB. Cancer and thrombosis.
Haemostasis 1994; 24: 128-31.

2. Salzman EW, Hirsh J. Prevention of
venous thromboembolism. In: Colma
RW, Hirsh J, Marder VJ, Salzman EW
(eds). Haemostasis and Thrombosis :
Basic principles and clinical practice.
Philadelphia: JB Lippincott, 1982: 986—
99.

3. Silverstein MD, Heit JA, Mohr DN,
Petterson TM, O'Fallon WM, Melton
LJ 1. Trends in the incidence of deep
vein thrombosis and pulmonary embo-
lism: a 25-year population-based study.
Arch Intern Med 1998; 158: 585-93.

4.  Sotunmbi PT, Idowu AT, Akang EE,
Aken’Ova YA. Prevalence of venous
thromboembolism at post-mortemin an
African population: acausefor concern.
Afr JMed Med Sci 2006; 35: 345-8.

5. vanOmmen CH, Heijboer H, Buller HR,
Hirasing RA, HeijmansHSA, Peters M.
Venousthromboembolismin childhood:
a prospective two-year registry in The
Netherlands. J Pediatr 2001; 139: 676—
8l.

6. Ruckley CV. Protection against thrombo-
embolism. Br JSurg 1985; 72: 421-422.

7. Osime U, Lawrie J, Lawrie H. Post-
operative deep vein thrombosis
incidence in Nigerians. Niger Med J.

March 2009



D. C. Obalum and Associates

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

1976; 6: 26-8.

Hull RD, Raskob GE, Hirsh J.
Prophylaxis of venous thrombo-
embolism. Anoverview. Chest 1986; 89:
374S-83S.

Consensus Conference. Prevention of
venous thrombosis and pulmonary
embolism. JAMA 1986; 256: 744-9.
Cerrato D, Ariano G, and Fiacchino F:
Deep vein thrombosis and low dose
heparin prohylaxis in neurosurgical
patients. Neurosurgery 1978; 49: 378 —
81.

Hassan MA, Rahman EA, and Rahman
JA, : Prostatectomy and deep vein
thrombosis in Sudanese patients. Br. J
rg. 1974; 61: 650-2.

Cunningham IGE, and Yong ND.
Incidence of post—operative deep vein
thrombosis in Malaysia. Br. J. Surg.
1974; 61: 482-3.

Ofoegbu RO, Osime U. Prevention and
treatment of early postoperative deep
vein thrombosisin africans: a Nigerian
experience with dihydroergotamine
mesylate. Angiology. 1981; 32: 812-8.
White RH, Zhou H,Romano PS.
Incidence of idiopathic deep venous
thrombosis and secondary thrombo-
embolism among ethnic groups in
California. Ann Intern Med 1998; 128:
737-40.

Heit JA. Venous thromboembolism:
disease burden, outcomes and risk
factors. J Thromb Haemost 2005; 3:
1611-7.

Ageno W, Squizzato A, Ambrosini F, et
al. Thrombosis prophylaxis in medical
patients: a retrospective review of
clinical practice patterns. Haematol ogica
2002; 87: 746-50.

Anderson FA Jr, Wheeler HB, Goldberg
RJ, et al. A population-based perspective
of the hospital incidence and case-
fatality rates of deep vein thrombosis
and pulmonary embolism: the\Worcester
DVT Study. Arch Intern Med 1991, 151:
933-8.

Eriksson Bl, Zachrisson BE, Teger-
Nilssont AC, RisbergS B. Thrombosis
prophylaxis with low molecular weight
heparin in total hip replacement. Br J
Surg 1988; 75: 1053-7.

Salzman EW, Davies GC. Prophylaxis
of venous thromboembolism. Analysis
of cost effectiveness. Ann Surg 1980;
9 20418

Sue-Ling HM, Johnston D, Verheijent
JH, Kluft C, and Davies JA. Indicators
of depressed fibrinolytic activity in pre-
operative prediction of deep vein
thrombosis. Br J Surg 1987; 74: 275-8.
Cohen AT, Alikhan R, Arcelus JI.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Assessment of venous thrombo-
embolism risk and the benefits of
thromboprophylaxisin medical patients.
Thromb Haemost 2005; 94: 750-9.
Dalen J. Economy class syndrome; too
much flying or too much sitting? Arch
Intern Med 2003; 163: 2674.

Gomes MPV, Deitcher SR. Risk of
venous thromboembolic disease
associated with hormonal contraceptives
and hormone replacement therapy. Arch
Intern Med 2004; 164: 1965-76.
Rosendaal FR. Risk factors for venous
thrombotic disease. Thromb Haemost
1999; 82: 610-9.

Heit JA, Silverstein MD, Mohr DN,
Petterson TM, O'Fallon WM, Melton
LJ I1l. Risk factors for deep vein
thrombosis and pulmonary embolism: a
population-based case — control study.
Arch Intern Med 2000; 160:; 809-15.
Heit JA, Petterson TM, Bailey KR,
Melton LJ IIl. The influence of tumor
site on venous thromboembolism risk
among cancer patients: a population-
based study. Blood 2004; 104: 711.
Heit JA, Melton LJI, Lohse CM,
Petterson TM, Silverstein MD, Mohr
DN, O’ Fallon WM. Incidence of venous
thromboembolism in hospitalized
patients versus community residents.
Mayo Clin Proc 2001; 76: 1102-10.
Heit JA, O'Fallon WM, Petterson TM,
Lohse CM, Silverstein MD, Mohr
DN,Melton LJ Ill.Relative impact of
risk factorsfor deep vein thrombosisand
pulmonary embolism: a population-
based study. Arch Intern Med 2002; 162:
1245-8.

Alikhan R, Cohen AT, Combe S, Samama
MM, Degjardins L, Eldor A, Janbon C,
Leizorovicz A, Olsson C-G, Turpie
AGG. Risk factors for venous
thromboembolism in hospitalized
patientswith acute medical illness. Arch
Intern Med 2004; 164: 963-8.

Mohr DN, Silverstein MD, Heit JA,
Petterson TM, O'Fallon WM, Melton
LJIIl. Thevenous stasis syndrome after
deep venous thrombosis or pulmonary
embolism: a population-based study.
Mayo Clin Proc 2000; 75: 1249-56.
Kamphuisen PW, Agnelli G
Sebastianelli M. Prevention of venous
thromboembolism after acute ischemic
stroke. J Thromb Haemost 2005;3:118.
Geerts WH, Pineo GF, Heit JA, €t al.
Prevention of venous thrombo-
embolism: the Seventh ACCP
Conference on Antithrombotic and
Thrombolytic Therapy. Chest 2004;
126: 3385-400S.

White RH, Zhou H, Romano PS.

34.

35.

36.

37.

38.

39.

41.

42.

West African Jour nal of Medicine Vol. 28, No. 2 March

Deep Vein Thrombosis

Incidence of symptomatic venous
thromboembolism after different elective
or urgent surgical procedures. Thromb
Haemost 2003; 90: 446-55.

White RH, Gettner S, Newman JM,
Romano PS. Predictors of rehospitali-
zation for symptomatic venous
thromboembolism after total hip
arthroplasty. N Engl J Med 2000; 343:
1758-64.

Mantilla CB, Horlocker TT, Schroeder
DR, Berry DJ, Brown DL. Risk factors
for clinically relevant pulmonary
embolism and deep venous thrombosis
in patients undergoing primary hip or
knee arthroplasty. Anesthesiology 2003;
99: 552-60.

Sabri S., Roberts VC, Cotton LT.
Prevention of early postoperative deep
vein thrombosis by passive exercise of
leg during surgery. Br Med J. 1971; 3:
82-3.

Jeffery PC, Nicolaides AN. Graduated
compression stockingsin the prevention
of postoperative deep vein thrombosis.
Br J Surg 1990; 77: 380-3.

Agu O, Hamilton G Baker D. Graduated
compression stockingsin the prevention
of venous thromboembolism. Br J Surg
1999; 86: 992—-1004.

Prandoni P, Lensing AWA, Prins MN,
Frulla M, Marchiori A, Bernardi E,
Tormene D Mosena L, Pagnan A,
Girolami A. Below knee elastic
compression stockings to prevent the
post-thrombotic syndrome; a ran-
domized controlled trial. Ann Intern Med
2004; 141: 249-56.

AllanA, Williams JT, Bolton JP, and Le
Quesne LP. The use of graduated
compression stockingsin the prevention
of postoperative deep vein Thrombosis.
Br. J. Surg 1983; 70: 172-4.

Sigel B, Edelstein AL, Savitch L. et al.
Type of compression for reducing
venous statis — a study of lower
extremitiesduring i nactive recumbency.
Arch Surg 1975; 110: 171-5.
PorteousMJ, Nicholson EA, MorrisLT,
James R, Negus D. Thigh length versus
knee length stockings in the prevention
of deep vein thrombosis. Br J Surg 1989;
76: 296-7.

Browse NL, Negus D. Prevention of
post-operative leg vein thrombosis by
electrical muscle stimulation, an
evaluation with *°1-labelled fibrinogen.
Br Med J. 1970; 3: 615-18.

Doran FSA, Drury M, Sivyer A. A
simple way to combat the venous stasis
which occursin the lower limbs during
surgical operations. Br J Surg 1964; 51:
486-92.

2009 81



D. C. Obalum and Associates

45,

46.

47.

49,

82

Lindstrom B, Holmdahl C, Jonsson O,
Korsan-Bengtsen K, Lindberg S,
Petrusson B, Pettersson S, Wikstrand J,
and Wojciechowski J, : Prediction and
prophylaxis of postoperative thrombo-
embolism a com pa rison between
peroperative calf muscle stimulation
with groups of impul sesand dextran 40.
Br J Surg 1982; 69: 633—7.
Schondorf T, Weber U. Heparin
prophylaxis combined with DHE or
dextranin hip operations. Thromb Diath
Haemorrh 1979; 42: 249-50.

Gibbs NM. Venous thrombosis of the
lower limbswith particular referenceto
bed rest. Br J Surg 1957; 45: 209-15.
Harris WH, Salzman EW, Athanasoulis
CA, Waltman AC, De Sanctis RW.
Aspirin prophylaxis of venous
thromboembolism after total hip
replacement. N Engl J Med 1977; 297:
1246-9.

Collins R, Scrimgeour A, Yusuf S, Peto
R. Reduction in fatal pulmonary
embolism and venous thrombosis by

50.

51.

52.

53.

perioperative administration of
subcutaneous heparin: overview of
results of randomized trials in general,
orthopedic, and urologic surgery. N Engl
JMed 1988; 318: 1162—73.

Bergqvist D. and Hallbook T.
Prophylaxis of post-operative venous
thrombosis in a controlled trial
comparing Dextran 70 and low dose
heparin. World J Surg 1980; 4: 239-43.
Mismetti P, Laporte-Simitsidis S, Tardy
B, et al. Prevention of venous
thromboembolism in internal medicine
with unfractionated or low-molecular-
weight heparins: a meta-analysis of
randomized clinical trials. Thromb
Haemost 2000; 83: 14-9.

Kakkar VV. Prevention and management
of venousthrombosis. Br Med Bull 1994;
50: 871-903.

Kakkar AK, Williamson RCN. Thrombo
prophylaxis in malignant disease. Br J
Surg 1995; 82: 724-5.

Veth G, Meuwissen OJ, van
Houwelingen HC, SixmaJJ. Prevention

West African Jour nal of Medicine Vol. 28, No. 2

55.

56.

57.

Deep Vein Thrombosis

of postoperative deep vein thrombosis
by a combination of subcutaneous
heparin with subcutaneous dihydro-
ergotamine or oral sulphinpyrazone.
Thromb Haemost 1985; 54: 570-3.
Anderson FA Jr, Wheeler HB, Goldberg
RJ, Hosmer DW, Forcier A, Patwardhan
NA. Changing clinical practice:
prospective study of the impact of
continuing medical education and quality
assurance programs on use of
prophylaxis for venous thrombo-
embolism. Arch Intern Med 1994; 154:
669-77.

Dexter PR, Perkins S, Overhage JM,
Maharry K, Kohler RB, McDonald CJ.
A computerized reminder system to
increase the use of preventive care for
hospitalized patients. N Engl J Med
2001; 345: 965-70.
Thromboembolic Risk Factors
(THRIFT) Consensus Group. Risk of
and prophylaxis for venous thrombo-
embolism in hospital patients. Br Med
J. 1992; 305: 567—74.

March 2009



