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Abstract

Background: The relationship of preoperative D-dimer and Venous throm-
boembolism (VTE) after total knee arthroplasty (TKA) and total hip arthrop-
lasty (THA) remains controversial. The purpose of this study was to assess
the value of D-dimer in the detection of early VTE after TKA and THA. Ma-
terials and Methods: A total of 312 patients were evaluated in this retrospec-
tive study from 2016 to 2020 at a tertiary care centre, Mumbai who were op-
erated for THA and TKA. The measurement of plasma D-dimer level was
done preoperatively and clinically symptomatic patients were evaluated and
confirmed for VTE by Colour Doppler Sonography. The plasma D-dimer le-
vels were correlated statistically with the sonographic VTE. Results: 11 pa-
tients developed Deep Vein Thrombosis (DVT) and 1 patient developed Pul-
monary embolism (PE). Preoperative plasma D-dimer levels were signifi-
cantly higher (P < 0.01) in patients who developed DVT postoperatively. Co-
lour Doppler Sonography showed that 2 thrombi were seen in proximal veins
(pelvic and femoral veins), and 2 thrombi were seen in distal veins (posterior
tibial, peroneal, gastrocnemian veins) of the calf in THA patients, and all 8
thrombi were seen in the distal veins (posterior tibial, peroneal, gastrocne-
mian veins) of the calf in TKA patients. Conclusion: We infer that if the
preoperative D-dimer levels were more than 0.5 mg/l, the chances of devel-
oping VTE postoperatively are more, which can be diagnosed clinically and
further by other investigations. In this study, we have shown that doing
preoperative D-dimer level can almost PREDICT the development of VTE
and thus prevent complications.

Keywords

Plasma D-Dimer, DVT, Colour Doppler, Clinical DVT, Preoperative

DOI: 10.4236/0j0.2021.119025 Sep. 18, 2021 269

Open Journal of Orthopedics


https://www.scirp.org/journal/ojo
https://doi.org/10.4236/ojo.2021.119025
https://www.scirp.org/
https://doi.org/10.4236/ojo.2021.119025
http://creativecommons.org/licenses/by/4.0/

S. Agarwala et al.

D-Dimer, TKA, THA, Early DVT

1. Introduction

Anticipating medical disasters and reducing medical challenges has been consi-
dered in the realms of Astrologers and Soothsayers. Venous thromboembolism
(VTE) is a complex vascular disease that commonly manifests as deep vein throm-
bosis (DVT) and pulmonary embolism (PE) [1]. Virchow’s concept of thrombo-
sis involves a triad of factors, namely hypercoagulability, venous stasis, and en-
dothelial injury [2]. VTE is commonly seen in post arthroplasty patients of hip and
knee in patients who do not receive chemoprophylaxis postoperatively [3].

A study in California of 43,000 people over four years reported incidence of
VTE to be 2.1% after THA and 2.8% after TKA [4]. In the Indian population, the
incidence of early DVT was 52.1%, and specifically, the incidence of DVT in
THA patients was 9.1%, and TKA patients were 4.1% [5].

The aetiology of DVT is multifactorial, and includes conditions like Surgery
or Trauma, Pregnancy, Malignancy, prolonged immobilization, Congestive heart
failure, obesity, advancing age, and Idiopathic [6]. Various cultural and ethnic
factors are also responsible for the higher rates of DVT in Asian and Indian
populations, as an increase in life expectancy, dietary problems with increased
fat and carbohydrate intake and sedentary lifestyle issues [5] [7] [8] [9] [10].

The role of D-dimer to predict the occurrence of DVT is controversial. There
is a lack of evidence about the correlation of preoperative D-dimer levels and
postoperative VTE in the patients of the Indian subcontinent [11]-[17].

The plasma D-dimer level is a good indicator of VTE in high-risk patients.
D-dimer is formed when fibrinolytic like plasmin degrades cross-linked fibrin
strands [11] [12]. D-dimer can be tested by ELISA, latex photometry and im-
munoturbidimetric. Various studies have found levels of D-dimer to be elevated
in patients developing VTE postoperatively [13] [14] [15] [16]. Our hypothesis is
that the D-dimer levels can be used to predict the onset of VTE after THA and
TKA [13] [14].

The current study is a retrospective study from 2016 to 2020 wherein D-dimer
levels were routinely performed preoperatively in patients undergoing THA and
TKA, and the patients were followed postoperative clinically for the presence of
symptoms and signs of VTE.

In this study, we present convincing evidence of a simple D-dimer blood test
as a part of the routine preoperative profile for surgical fitness as a predictive test
for Venous Thromboembolism and thus mitigating morbidity and mortality of
operative patients.

2. Materials and Methods
2.1. Study Population

From the year 2016 to 2020, a total of 384 patients were operated on for TKA
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and THA, wherein 72 patients who had a history of DVT were under ongoing
treatment of DVT and were at high risk for DVT (congestive heart failure,
stroke, myocardial infarction, malignancy, chronic renal and hepatic conditions,
APLA syndrome, coagulopathies, etc.) have been excluded from this analysis.

Hence a total of 312 patients were finally evaluated, out of which 113 were
operated for THA, and 199 were operated for TKA. In the THA group, 71 were
male, and 42 were female patients, the average age being 57.27 years (range 25 -
87 years). 106 patients were primary THA, and 7 were revision THA. The indi-
cations for surgery in this group included Avascular necrosis of the hip in 89,
Osteoarthritis in 11, Rheumatoid arthritis in 10 and Transcervical neck femur
fracture in 3 patients.

In the TKA group, 41 were males, and 158 were females, with an average age
of 66.1 years (range 44 - 78 years). All the TKA patients were undergoing pri-
mary TKA, and the condition for surgery in this group included Osteoarthritis

in 168 and rheumatoid arthritis in 31 patients.

2.2. Preoperative Investigations

Prior to admission, all the patients routinely had complete blood count, serum
electrolytes, liver function tests, renal function tests, blood sugar levels, MRSA
screening (nasal and axilla swab), anti-HIV, anti HCV, anti-HBsAg, blood
grouping, cross-matching, Coagulation profile and D-dimer levels. A physi-
cian/cardiologist/anaesthetist approval was taken for fitness for surgery.

D-dimer levels were checked using Immunometric method which is similar to
ELISA technique and is a good quantitative method with high sensitivity [17].
The D-dimer levels were defined as negative (<0.25 g/l), minimal (0.25 - 0.5
mg/1), low (0.5 - 1.0 mg/1), medium (1.0 - 2.0 mg/l) and high (>2.0 mg/1) [17].

The demographic data, duration of surgery and medical comorbidities like
diabetes mellitus, hypertension were also recorded. All the surgeries were per-
formed by the senior author at this institution.

All TKA surgeries were performed under a tourniquet. All patients received
subcutaneous injection Dalteparin 5000 IU once daily for 14 days in TKA and 35
days in THA patients as postoperative thromboprophylaxis [18]. All patients
were given mechanical thromboprophylaxis in the form of compression socks
and pneumatic compression devices postoperatively. All patients were mobilized

full weight-bearing with a walker from the same day of surgery.

2.3. Assessment

Postoperatively all patients were evaluated on day 10, 3 weeks, 6 weeks, 3 months,
6 months and 1 year. Patients who complained of pain or swelling in the calf
were asked to get a Colour Doppler of the lower limb. Any patient who com-
plained of chest pain and shortness of breath were also evaluated by a physician
and were asked to get a Ventilation-Perfusion (V/Q) scan and Computerized

Tomography Pulmonary Angiography (CTPA) as and when required. Demo-
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graphic data, duration of surgery (in minutes) and medical comorbidities were
also evaluated as a predictive factor VTE.

Preoperative D-dimer levels of all the patients were recorded along with de-
mographic details and duration of surgery, hypertension, diabetes mellitus and
the occurrence of VTE. The association between high preoperative D-dimer

value with the occurrence of VTE was then analyzed.

2.4. Statistical Analysis

Comparison between patients with or without DVT was performed using Inde-
pendent T-test, Mann Whitney U test, Chi-square values. Cut off values were
chosen based on optimal sensitivity and negative predictive value. For all tests, a

two-tailed P value < 0.01 was considered to be statistically significant.

3. Results

A total of 12 patients out of 312 patients included in this study group developed
symptomatic VTE (3.84%), out of which 11 patients had DVT (3.52%), and 1
patient developed pulmonary embolism (0.32%). Association of Age, Gender,
hypertension, diabetes mellitus, duration of surgery, varicose veins with the risk
of VTE was found to be statistically not significant. Other factors like low plate-
let count, Body Mass Index (BMI) were also not statistically significant. None of
the patient who developed clinical DVT in the study needed post operative ICU
stay (Table 1 and Table 2).

4 patients out of 199 patients in the TKA group and 7 patients out of 113 pa-
tients developed DVT. Although there was no statistically significant association
seen with the occurrence of DVT with the type of surgery (THA, TKA), although
we have seen that DVT was more common in the THA group (Table 3).

Preoperatively D-dimer levels were raised in 56 patients, and postoperatively
DVT developed in 11 patients, out of whom 5 were male, and 6 were female. 10
out of 11 patients who developed DVT in our series had high D-dimer levels. 1
patient developed clinical DVT with D-dimer levels was less than 0.5 mg/l (low
or normal range). 1 female patient had developed Pulmonary embolism despite
having a normal or low D-dimer level (i.e <0.5 mg/l).

The above was examined by colour Doppler sonography after the patient was
clinically symptomatic.

After the patients developed clinical DVT which was confirmed by Doppler
sonography, the patient was sent for a cardiologist and physician opinion for
starting the treatment. The treatment consisted of injectable and oral anticoagu-
lant therapy along with pneumatic compression devices for mechanical throm-
boprophylaxis. No fatalities were observed were observed in this study and all

patients were discharged from the hospital after two weeks of hospital stay.

4. Discussion

Venous thromboembolism was one of the leading causes of morbidity and
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Table 1. Patients demographics.

DVT Chi-square Exact
Category Total d df
Present Absent Value P-value
Age (in yrs)
0 12 12
Upto 30
0.0% 4.0% 3.8%
1 20 21
31-45
9.1% 6.6% 6.7%
1 71 72
46 - 60 1.911 3 0.546
9.1% 23.6% 23.1%
9 198 207
>60
81.8% 65.8% 66.3%
11 301 312
Total
100.0% 100.0% 100.0%
Sex
5 107 112
Male
45.5% 35.5% 35.9%
6 194 200
Female 0.453 1 0.532
54.5% 64.5% 64.1%
11 301 312
Total
100.0% 100.0% 100.0%
DM
5 117 122
Present
45.5% 38.9% 39.1%
6 184 190
Absent 0.193 1 0.756
54.5% 61.1% 60.9%
11 301 312
Total
100.0% 100.0% 100.0%
HTN
7 133 140
Present
63.6% 44.2% 44.9%
4 168 172
Absent 1.623 1 0.230
36.4% 55.8% 55.1%
11 301 312
Total
100.0% 100.0% 100.0%
Type of Surgery
4 195 199
TKR
36.4% 64.8% 63.8%
7 106 113
THR 3.711 1 0.063
63.6% 35.2% 36.2%
11 301 312
Total
100.0% 100.0% 100.0%
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Table 2. Relation with duration of surgery and age.

Mean Std.

DVT N t-value -value
D-DIMER  Deviation P
Present 11 67.91 15.28 1.247 0.213
AGE
Absent 301 62.72 13.49
DURATION IN Present 11 59.27 5.73 0.257 0.797
MINUTES Absent 301 58.73 6.86

Table 3. Incidence of DVT in TKA and THA.

M Std.
Surgery DVT N D-DIe;/?ER Deviation t-value p-value
Present 4 1.35 1.70 1.425 0.156
TKR
Absent 195 0.39 1.33
Present 7 4.49 3.50 6.023 <0.001
THR
Absent 106 0.55 1.51

mortality in patients who went for arthroplasty surgeries. However, due to re-
cent advances, we have been able to limit the mortality caused by VTE, but the
morbidity continues. To reduce the morbidity, we need to make an early diag-
nosis and prompt treatment of the condition. A battery of pre and postoperative
tests are available to diagnose VTE and prevent its complications. One of the
tests is the Plasma D-dimer levels which are a very cost-effective test costing
around 10 US dollars (around 1000 Indian Rupees).

Various assay systems are available to measure the plasma D-dimer levels.
ELISA technique provides the best quantitative analysis of the D-dimer levels,
although it is time-consuming and requires skilled technique and is difficult to
use for emergency cases. The latex agglutination test is a simple and rapid diag-
nostic test, but it is less sensitive and tends to underestimate the D-dimer levels.
Preoperatively plasma D-dimer levels were evaluated for all patients who were
being operated on for arthroplasty of the hip and knee.

In our study, we have used the immunometric method to detect the plasma
D-dimer levels, which is similar to the ELISA technique and equally sensitive.
The mean D-dimer level was 0.54 mg/l with a standard deviation of 1.58 and the
lower limit within 95% confidence interval was 0.37, and the upper limit within
95% confidence interval was 0.72. The minimum value of D-dimer in the study
group was 0.06 mg/l, and the maximum value was 16.25 mg/1 (Table 4).

In our study, we have found a higher correlation of raised D-dimer levels with
the occurrence of DVT. These findings are corroborative with the findings by
Shiota et al. There are a few studies like Thunainit C et al. [19], and Bounameaux
et al. [20] has said that there is no correlation between preoperative D-dimer le-
vels and postoperative VTE. In our study, it is seen that plasma D-dimer levels
can be very reliable and help in the early diagnosis of VTE. This discrepancy

might be due to different sample sizes and different techniques of measurement
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Table 4. D-Dimer analysis.

Statistics for D DIMER Value
Mean 0.54
SD 1.58
LL 0.37
95% Confidence Interval for Mean
UL 0.72
Median 0.10
Minimum 0.06
Maximum 16.25
Interquartile Range 0.20
Skewness 6.68
Kurtosis 52.83

of plasma levels of D-dimer.

Clarke et al [21] reported that the prevalence of DVT was 32% (16% proxim-
al, 16% distal) in THA and 66% (16% proximal, 50% distal) in TKA according to
unilateral venography. Fujita et al [7] used unilateral venography and showed
that the occurrence of DVT was 22.6% (9.8% proximal, 12.8% distal) in THA
and 48.6% (14.5% proximal, 34.1% distal) in TKA. In our study, we used colour
Doppler ultrasonography and found out the prevalence of DVT was 3.5% (1.75%
proximal, 1.75% distal) in THA and 4.04% (all in distal) in TKA according to

colour doppler ultrasonography.

5. Limitations of Study

The limitations in our study are that it is small sample size, retrospective in na-
ture, and not all patients were evaluated with Colour Doppler Sonography, but

only clinically symptomatic patients were evaluated with colour doppler.

6. Conclusions

Our study shows a direct correlation between preoperative D-dimer levels and
postoperative development of VTE in the form of DVT. If the preoperative
D-dimer levels are more than 0.5 mg/l, there are chances of developing VTE in
postoperative patients, which can be diagnosed clinically and further by other
investigations.

According to our study, plasma D-dimer levels, when done preoperatively in
patients, cannot just be reliable but also predictive of VTE and help in prevent-

ing its complications, and thus help in saving a limb or a life in a patient.
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