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Introduction:
Venous thrombosis is common in patients un-
dergoing hip or knee arthroplasty in the absence 
of thromboprophylaxis. In total knee arthro-
plasty (TKA ), a tourniquet is usually used so 
that blood fl ow of the operated limb is isolated 
from the rest of the body. It is hypothesized that 
systemic thrombin generation starts aft er defl a-
tion of the tourniquet in TKA 1.

Without prophylaxis, the overall prevalence of 
thromboembolism has been reported to range 
from 40% to 84%, with proximal thrombi in 9% 
to 24% of patients2,3. Symptomatic pulmonary 
embolism has been reported to occur in up to 
7% of patients having total knee arthroplasty 
without prophylaxis, being fatal in 2% of them2,4. 

Most surgeons recommend routine prophylaxis 
against thromboembolism, but the optimal 
method is controversial.

In medicine, plasma D-dimer levels have been 
shown as a useful diagnostic aid in suspected 
deep venous thrombosis (DVT)5,6. Studies have 
shown its usefulness in diagnosing DVT aft er 
general abdominal surgery7, but its role in in-
vestigating DVT aft er major orthopedic surgery 
like TKA  remains controversial8.

Recent studies have shown that the incidence of 
deep vein thrombosis(DVT) aft er TKA  in Asian 
patients is as high as that of the western coun-
tries9. Pharmaceutical prophylaxis signifi cantly 
lowered the incidence of DVT, but none of cur-
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rently available modalities showed total preven-
tion of DVT.  DVT aft er TKA  is sometimes diffi  -
cult to diagnose because more than half of DVT 
cases aft er TKA  are asymptomatic, which might 
cause propagation of the clots leading to pulmo-
nary embolism. Th erefore, the eff ective manage-
ment of DVT relies on early detection of DVT. 
Venographic study is considered gold standard 
in the diagnosis of DVT of the lower extremity, 
however it is an expensive procedure that can 
incur certain risks and is expensive. As a result, 
patients oft en refuse venography and orthope-
dic surgeons thus are reluctant to recommend 
the procedure. Ultrasonography is a reasonable 
alternative, but the sensitivity of ultrasound in 
detecting calf DVT is inferior and the examina-
tion is also expensive and time consuming(10).

Studies of non-traumatized patients reported 
that the cross-linked fi brin degradation by-
product associated with elevated D-dimer level 
is indicative of the presence of a clot, including 
DVT11. Only one study has been done so far in 
Pakistani setup on D-dimer levels which was en-
compassing all the patients with trauma12. In our 
study we have evaluated the use of D-dimer as a 
screening tool in patients undergoing TKA .

Methodology:
Th is was a prospective cross sectional study con-
ducted at department of Orthopaedics, Liaquat 
National Hospital Karachi from 1st March 2012 
till 31st January 2013 aft er obtaining approval 
from the ethical review board. Non probability 
consecutive sampling was carried out to select 
patients who met the eligibility criteria as fol-
lows:

Inclusion criteria:
 Age range 50-80
 Either gender
 Patients undergoing TKA  with restricted 

range of motion irrespective to cause

Exclusion criteria:
 Patients undergoing revision surgery
 Pregnancy
 Patients on treatment with any type of anti-

coagulant

 Patients with bleeding disorders and hema-
tological aberrancies

 Patients having risk of thrombophilia
 Patients who underwent surgery or transfu-

sion in last 12 weeks 
 Patients with known malignancy and sys-

temic infection on admission

Informed consent was taken from the patients 
aft er explaining the study protocols. All the in-
cluded patients were admitt ed in the ward one 
day before surgery. To minimize the chances 
of biasness no thromboprophylaxis was given 
in any form. Th e surgery was performed under 
regional epidural and spinal anaesthesia and all 
standard protocols were followed. Blood sample 
was taken before the infl ation of tourniquet and 
checked for D-dimer levels. Th is level acted as 
reference standard for the patient.Blood for D-
dimer levels was also checked on fi rst post op-
erative day. Th e third sample was drawn on 7th 
day of follow-up and doppler ultrasound leg was 
also done on 7th day for confi rmation of DVT.

Sensitivity, specifi city, positive predictive value, 
negative predictive value, and accuracy of D-
dimer were calculated.

Results:
Of the total 114 patients 76 were females and 
38 were males with a male to female ratio of 1:2. 
Mean age of our patients was 62±6.8 years.

Th e incidence of DVT in post TKA  patients as 
confi rmed by doppler ultrasound of the leg was 
26.31% (30 patients).

Th ere was a generalized increase in the D-dimer 
levels taken on 1stpost operative day in all pa-
tients included in the study. However, the D-
dimer levels obtained at 7th post operative day 
were increased only in patients having DVT 
confi rmed by doppler ultrasound examination. 
Th ese 7th day D-dimer levels had a sensitivity of 
83%, and specifi city of 93%. Th e positive pre-
dictive value calculated was 80%, while negative 
predictive value was 94%; with a Positive likeli-
hood ratio of 11.85 and negative likelihood ratio 
of  0.18 and accuracy of  90%.
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Discussion:
Post operative DVT is a serious and life threat-
ening complication aft er TKA  and THA. It 
needs expert evaluation to diagnose clinically 
because of pain and swelling following surgery1.

D-dimer is a useful investigation to rule out 
DVT in post surgical patients. A normal level is 
helpful to eliminate DVT, but elevated level is 
not confi rmatory for DVT, because of activation 
of clott ing pathways in post TKA  and THA pa-
tient and same result was obtained through our 
study too13.

In our study there was increase level of D-dimer 
on 1st post operative day but it returned to nor-
mal on Day 7 in cases with no underlying DVT, 
whereas Shiotaet.al8 which observed same dis-
tribution of increase level of D-dimer on 1st and 
7thpost operative day of TKA  and THA, but in 
Shiota’s study revision and primary both cases 
were included.

Reason of increase in D-dimer level on 1st post 
operative day and subsiding to its normal level 
on 7thpost operative day on those with no deep 
venous thrombosis of leg may be due to the lo-
cal mechanical eff ect of the tourniquet and re-
sultant ischemia during TKA  as postulated by 
McKenna14.

Dunn et al15 also noticed that combine mea-
surement of D-dimer over number of days may 
diff erentiate between patients with or without 
Deep venous thrombosis.

A clinical examination may raise a suspicion, but 
alone it is not reliable in diagnosing DVT. Dop-
pler ultrasound is the method of choice among 
the non-invasive modalities for diagnosing 
DVT in symptomatic patients16. In asymptom-
atic DVT patient ultrasound may show normal-

fl ow10, 17.

As compared to the doppler ultrasound, Venog-
raphy is the gold standard and investigation of 
choice for diagnosing DVT in symptomatic and 
asymptomatic patients but its demerits limit its 
use.Venography is an expensive, invasive proce-
dure, and possesses risk of major iatrogenic per-
foration of vein18. 

Arnesen et al19 reported a correlation of D-dimer 
with late occurrence of DVT  at day 35 aft er hip 
replacement surgery, but other studies reported 
negative value of D-dimer in occurrence of DVT 
aft er TKA .20, 21

Our observations are supported by study done 
by Shiota et al8 but diff er from other European 
studies as illustrated in Table-I.

Conclusion:
High levels of D-dimers arehighly sensitive and 
specifi c markers for diagnosing post operative 
DVT in post TKA  patients. But only serum D-
dimer level is not accurate enough to diagnose 
early DVT in TKA  patients. Doppler ultra-
sound is the good modality and recommended 
in patients with elevated D-dimer and clinically 
suspected asymptomatic DVT in post TKA  pa-
tients.
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