
enous thrombo embolism is a serious disorder
and frequently heralds fatal outcome.  The

various modalities of treatment of deep vein
thrombosis (DVT) and pulmonary embolism (PE)
have changed considerably over the last 10 - 20 years
and will continue to do so over the next coming
years.  The non specific nature of the clinical
presentations of both DVT and PE may lead to
substantial delay in diagnosis and initiation of
therapy, in turn accounting for significant morbidity
and mortality.  Objective testing for DVT is crucial
as clinical assessment alone is unreliable2,3 because
undiagnosed DVT can cause fatal PE4,5 and because
treatment of DVT is effective.  More than half of the
cases are never diagnosed and all too frequently PE
is first determined at autopsy.6-8  Patients with acute
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lower extremity DVT often do not exhibit erythema,
warmth, swelling, pain or tenderness and the
sensitivity and specificity of the clinical examination
are too low to be relied upon.9  The objective of our
study is to cause awareness of the risk factors for
DVT in our hospital to enhance clinical suspicion
and encourage prophylaxis to high risk group.

Methods. The study included all cases of DVT
that were admitted to the medical ward of King
Abdul Aziz University Hospital (KAUH), Jeddah,
Saudi Arabia during the period between January
1994 till March 1999.  The medical records of all
patients were reviewed.  Patients age, sex, and
nationality were recorded as well as the site of DVT,
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thrombosis developed in 24 of 75 patients (32%).
Prolonged immobilization was found to be the most
common risk factor 17 of 75 (23%).  All the patients were
treated with conventional heparin followed by warfarin.

Conclusion: As discussed, our results are comparable
with those reported in the literature. Post operative
patients who are anticipated to have prolonged
immobilization should receive prophylactic anti
coagulation with subcutaneous heparin. Thrombophillia
screeing should be reserved for those with recurrent deep
vein thrombosis or patients with positive family history.
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whether right, left or bilateral and its extent, whether
above knee, below knee or extensive (above and
below knee together).   Patients admitted to our
hospital with suspected clinical diagnosis of DVT
first had doppler ultrasound as the initial
investigation to prove the diagnosis.  If the results
were inconclusive and there was a strong clinical
suspicion of DVT, they underwent contrast
venography.  Patients with suspected PE had
ventilation perfusion scan and if this was negative
and there was a strong clinical suspicion, they would
undergo pulmonary angiography.  History of
previous DVT was reported.  Different risk factors
such as prolonged immobilization, pregnancy, post
operative DVT and the type of surgery, use of
contraceptive pills, heart failure, bone fracture,
underlying malignancy were all recorded.
Measurement of protein C, S and anti thrombin III
were carried out in patients with recurrent DVT,
those with family history of thrombosis and those
with unusual thrombosis site.  Type of treatment
given to the patient was recorded whether heparin
followed by warfarin or thrombolytic therapy.
Statistical analysis was carried out using the
statistical package for social sciences (SPSS 7.5).  T
test and chi-square were used appropriately.  Results
were considered significant if the P value is less than
0.05.

Results.  A total of 75 patients were analyzed with
mean age of 45.16 + 14.5 years and male:female
ration of 1:2.  Most of the admissions were non-
Saudi (67%).  Left sided DVT was the most frequent
type of presentation 44 of 75 (59%) left sided while
26 of 75 (35%) right sided and 5 of 75 (7%) had
bilateral DVT.  Extensive DVT was noticed in 57 of
75 (77%) while below knee was reported in 11 of 75
(25%) and 6 of 75 (8%) above knee.  Doppler ultra
sound was carried out for 56 of 75 (75%) of the
patients to confirm the diagnosis while venography
was required in 28 of 75 (37%) of the patients.
Pulmonary embolism developed in 24 of 75 (32%)
who were diagnosed by ventilation perfusion scan,
none of the patients required pulmonary angiography.
History of recurrent DVT was documented in 19 of
75 (26%) of patients, 7 of them (37%) had
antiphospholipid syndrome, one (5%) had Bechet’s
disease, while in the remaining 11 (58%) no cause
could be found.  Seventeen of 19 patients who had
recurrent DVT had extensive DVT involving both
above and below knee (90%), whereas 3 of the
nineteen patients (16%) had more than 2 recurrences.
Risk factors as shown in Table 1 showed that
prolonged immobilization was the most common risk
factors 17 of 75 (23%).  Twelve of 17 (70%) of
patients who had history of prolonged
immobilization developed extensive DVT, versus 5
of 17 (29%) who developed below knee DVT
(p0.07).  Three of 5 (60%) pregnant ladies and 3 of 5

(60%) of those who were using contraceptive pills
developed recurrent DVT versus 2 of 5 (40%) and 2
of 5 (40%) who did not (both p0.06).  Investigations,
such as measurement of protein C and S and
antithrombin III were carried out for 6 of 19 (84%)
patients with recurrent DVT, none of them had any
abnormality.  All patients were treated with heparin
followed by warfarin, only one patient received
strepto kinase for extensive pulmonary embolism.

Discussion.  Deep vein thrombosis is more
common in the 4th decade of life.  Risk is increased
by advancing age and patients over 40 may qualify
for prophylaxis.10  Despite the different diagnostic
tools available for the diagnosis of DVT, contrast
venography (CV) remains the gold standard11 but it is
not an ideal one due to its invasive nature, risks
associated with contrast media and its technical
demand.  Of the non invasive methods for
diagnosing DVT, impedence plethysmography,
venous ultra sonography have been extensively
evaluated and widely used.  In our study doppler
ultrasound was used more than contrast venography.
None of the patients had impedence
plethysmography as it is not available in our
institute.  In general impedence plethysmography is
less accurate than venous ultrasonography.12-15  Left
sided DVT is the most common type of presentation
as reported by Lindblad et al.6  Extensive DVT was
found to be more common in immobilized patients,
this has been reported by others, thus emphasizing
the use of prophylactic subcutaneous heparin which
decreases the risk of DVT.1,18-23

Pregnancy and hormone replacement therapy
doubles the risk of venous thrombo embolism.24  The
risk is higher near the start of therapy than after long
term use.25  In our study post delivery, contraceptive

Table 1 - Frequency of different risk factors for deep vein thrombosis.

Risk Factors

Immobilization

Post operative

Post delivery

Travel

Contraceptive pills

Pregnancy

Heart Failure

Fracture

Malignancy

Drug addiction

Number of patients (%)

17 (23%)

12 (16%)

  7   (9%)

  6   (9%)

  5   (7%)

  5   (7%)

  5   (7%)

  3   (4%)

  3   (4%)

  3   (4%)
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pills and pregnancy were risk factors in that order of
frequency.  Malignancy as a cause of DVT was seen
in only 4%, although it has been reported that
previously unsuspected cancer is identified in
patients with newly diagnosed DVT.26,27  Surgery
predisposes patients to DVT and PE as late as one
month post operatively.28  Thrombophillia screening
like measurement  of protein C, S and anti thrombin
III     is     recommended     for      recurrent     DVT. 29

Thrombophillia screening was negative in 84% of
our patients who had recurrent DVT.  Low molecular
weight heparin was not used in any of our patients as
it is not available in our hospital, although a number
of prospective trials have demonstrated the efficacy
of low molecular weight heparin.30,31  D-Dimer test
was not used in any of our patients as a diagnostic
tool.  The reason being the substantial variation in the
assay performed for D-Dimer.  At present, specific
recommendations regarding the appropriate use of
this test cannot be made.32,33

References

  1. Anderson FA, Wheeler HB, Goldberg RJ, Hosmer DW,
Forcier A.  The prevalance of risk factors for venous
thrombo embolism among hospital patients.  Arch Internal
Med 1992; 152: 1660-1664.

  2. Sandler DA, Martin JF, Duncan JS, Blake GM, Ward P,
Ramsay LE et al. Diagnosis of DVT Comparison of Clinical
Evaluation, Ultrasound, Impedance plethysnography with x-
ray venography.     Lancet 1984;  29: 716-719.

  3. Wells PS, Hirsh J, Anderson DR, Lensing AW, Foster G,
Keoran C, et al.  Accuracy of clinical assessment of DVT
Lancet 1995; 345: 1326-1330.

  4. Bell WR, Simon TL.  Current status of pulmonary embolic
disease.  Pathophysiology, diagnosis, prevention and
treatment. Am Heart J 1982; 103: 239-262.

  5. Anderson FA, Wheeler HB, Goldberg RJ, Hosmer DW,
Palwardhan NA, Jovanovic B.  A population based
perspective of the hospital incidence and case fatality rates of
DVT and PE.  Arch Intern Med 1991; 151: 933-938.

  6. Lindblad B, Erikson A, Bergqvist D.  Autopsy verified PE in
surgical department analysis of the period from 1995 - 1998.
Br J Surg 1991; 78: 849-852.

  7. Goldhaber SZ, Hennekens CH, Evans DA, Newton EC,
Godleski JJ.  Factors associated with correct antemortem
diagnosis of major PE.  Am J Med 1982; 73: 822-826. 

  8. Bergqvist D, Lindblad B.  A 30 year survey of PE verified at
autopsy.  An analysis of 1274 surgical patients.  Br J Surgical
1985; 72: 105-108.

  9. Lectere Jr, Illescas F, Jarzen P.  Diagnosis of DVT.  In:
Lectere Jr, editor. Venous thrombo embolic disorders.
Philladelphia (USA): Lea and Febiger; 1991. p. 176-228.

10. Hirsh J.  Modern management of pulmonary embolism.
Proceedings of the Royal College of Physicians of Edinburgh
1994; 24: 548-553.

11. Redman HC.  DVT, is Contrast Venography still the ‘Gold
Standard’.  Radiology 1988; 168: 277-278.

12. Kearon C, Julian JA, Newman TE, Ginsberg JS.  Non
invasive diagnosis of DVT.  Ann Intern Med 1998; 128: 663-
677.

13. Ginsberg JS.  Management of venous thrombo embolism.  N
Eng J Med 1996; 335: 1816-1828.

14. Comerota AJ, Katz ML, Greenwald LL, Leefmans E,
Czeredarczuk M, White JV et al.  Venous duplex imaging
should it replace haemodynamic tests for DVT.  J Vasc Surg
1990; 11: 53-59.

15. Heijboer H, Buller HR, Lensing AW, Jongbloets LM.  A
comparison of real time compression. Ultrasonography for
diagnostic management of patients with recurrent venous
thrombosis.  Acta Radiol 1992; 33: 297-300.

16. Bucur IJ.  Venous thrombo embolism in high altitude.  Saudi
Medical Journal 1999; 20: 56-62.

17. Toglia MR, Weg JG. Venous thromboembolism during
pregnancy.  N Eng J Med 1996; 335: 108-114.

18. Monreal M, Lofez E, Navarro A, Granew X, Cajo V,
Salvador R.  A prospective double blind trial of low
molecular weight heparin with conventional low dose
heparin 3 time daily to prevent pulmonary embolism and
DVT in patients with hip fracture.  J Trauma 1989; 6: 873-
875.

19. Leyvraz PF, Van-melle G, Tregvard JM, Livio JJ, Candardjis
G, Richard J et al.  Adjusted versus fixed close subcutaneous
heparin in the prevention of DVT after total hip replacement.
N Eng J Med 1983; 309: 954-958. 

20. Weitz JI.  Low molecular weight heparin.  N Eng J Med
1997; 337: 688-698.

21. Anderson DR, O’Brian BJ, Levine MN, Roberts R, Wells
PS, Hirsh J.  Efficacy and cost of low molecular weight
heparin for prevention of DVT after total hip arthroplasty.
Ann Intern Med 1993; 119: 1105-1112.

22. Hirish J , Joak J.  Venous thrombo embolism and pulmonary
embolish - a statement of Health Care Professionals.
Circulation 1996; 93: 2212-2245.

23. Collins R, Scrimgeour A, Yousuf S, Peto R.  Reduction in
fatal PE and venous thrombosis by pre operative
administration of subcutanous heparin.  Overview of the
result of randomized trials in general, orthopaedic and
urologic surgery.  N Eng J Med 1988; 318: 1162-1173.

24. McColl MD, Ramsay JE, Tait RC, Walker ID, Conkie JA,
Carty MJ.  Risk factors for pregnancy associated venous
thrombo embolism. Thromb Haemost 1997; 78: 1183-1188.

25. Vandenbroucke JP, Helmerhorst FM.  Risk of venous
thrombo embolism with hormone replacement therapy.
Lancet 1996; 348: 972.

26. Nodstrom M, Lindblad B, Anderson H, Bergqvist D,
Kjellstrom T.  DVT and occult malignancy, an
epidemological study.  BMJ 1994; 308: 891-894.

27. Prandoni P, Lensing AW, Buller HR, Cogo A, Prins MH,
Cattelan AM, et al.  DVT and the incident of subsequent
cancer.   N Eng J Med 1992; 327: 1128-1133.

28. Lindblad B, Eriksson A, Bergqvist D.  Autopsy verified
pulmonary embolism in a surgical department.  Analysis of
the period from 1951-1988. Br J Surg 1991; 78: 849-852.

29. Heijboer H, Brandjes DP, Buller HR, Sturk A, ten Cate JW.
Deficiencies of coaggulation inhibiting and fibrinolytic
proteins in out patients with DVT. N Eng J Med 1990; 323:
1512-1516.

30. Koopman MM, Prandoni P, Piovell F, Ockelford PA,
Brandjes DP, Gallus AS.  Low molecular weight heparin and
proximal DVT.  N Eng J Med 1996; 334: 682-687.

31. Sirgusa S, Cosmi B, Piovell F, Hirsh J, Ginsberg JS.  Low
molecular weight heparin and unfractionated heparin in the
treatment of patients with acute venous thrombo embolism.
Results of meta analysis.  Am J Med 1996; 100: 269-277.

32. Philbrick JT, Bachhuber TL, Humphries JE, Becker DM.  D-
Dimer testing and acute venous thrombo embolism - a short
cut to accurate diagnosis.  Arch Inter med 1996; 156: 939-
946. 

33. Moser KM.  Diagnosing PE, D-Dimer needs vigorous
evaluation.  BMJ 1994; 309: 1525-1526. 


