Journal of Thrombosis and Circulation
Santos HAM, et al. J Thrombo Cir: JTC -104.

Research Article

DOI: 10.29011/ JTC -104. 000004

Prospective Study of Venous Thromboembolism in Patients
Submitted to Total Bilateral Arthroplasty
Henrique Alexandre Miranda Santos1*, Raul Carneiro Lins, Carlos Henrique Magalhães de Carvalho, Lélia Jordana Péres
Jordão, Heitor Lopes Jorge, Eduardo Cirne Pedrosa de Oliveira
Department of Surgery, Federal University of Pernambuco, Brazil
Corresponding author: Henrique Alexandre Miranda Santos, Department of Surgery, Federal University of Pernambuco,Brazil.
Tel:+5581995588813; +557435362148; Email: santosmiranda.henrique@gmail.com
*

Citation: Santos HAM, Lins RC, Carvalho CHMD, Jordão LJP, Jorge HL, et al. (2018) Prospective Study of Venous Thromboembolism in Patients Submitted to Total Bilateral Arthroplasty. J Thrombo Cir: JTC -104. DOI: 10.29011/ JTC -104. 000004
Received Date: 25 June, 2018; Accepted Date: 03 July, 2018; Published Date: 11 July, 2018

Abstract
Objective: To evaluate the incidence of venous thromboembolism in patients submitted to Bilateral Total Hip Arthroplasty (THA) in
a single time.
Methods: A prospective study, carried out in 2017, consisted of 37 patients with THA; being 8 bilateral and 29 unilateral
patients. In the immediate postoperative period, aspirin, oral administration, use of elastic compression socks and early
ambulation were initiated. Doppler flowmetry was performed on the 6th day and 6th postoperative week to evaluate the presence
of venous thromboembolism.
Results: On the 6th day after the procedure, the incidence of thrombus was 21.7% in patients submitted to unilateral THA,
compared to 25.0% in patients submitted to bilateral THA. In the 6th week there was a reduction to 6.9% and 12.5% in the
respective groups. The comparative independence test was not significant (p-value = 1.00), demonstrating the incidence of
thrombus in the two groups was similar.
Conclusion: There was no statistically significant difference, related to venous thromboembolism, in patients submitted to
bilateral arthroplasty of hip in single time, when compared to patients submitted to unilateral arthroplasty.
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Background

The highest prevalence of thrombus in the postoperative
period was in the group who underwent bilateral surgery (25.0%),
when compared to the unilateral surgery group (21.7%), but the
independence was not significant (p-value = 1.00).

Anticoagulation; Bilateral; Deep Venous
Thrombosis; Hip Arthroplasty; Thromboembolism; Total Hip
Arthroplasty.

Patients with advanced degenerative arthritis of the hip
often present bilateral disease, however, the indication of onestage or two-stage surgery is still controversial. Though in the
past morbidity and mortality was showed to have no statistical
difference between the two groups, the risk of thrombosis and its
complications has never been questioned.

Setting
A prospective study with 37 patients who underwent total
hip arthroplasty bilateral or unilateral compared the prevalence
of thrombus formation on the 6th day and on the 6th week postsurgery.
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Conclusion
There was no statistically significant difference related to
venous thromboembolism between the groups of patients.

Introduction
Total Hip Arthroplasty (THA) is becoming the standard
treatment for patients with high-grade degenerative arthritis,
improving the quality of life of patients with this disease. It
is estimated that in the United States 350,000 procedures of
this type are performed annually. [1,2] In the United Kingdom,
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approximately 70,000 joint reconstruction surgeries are performed
with prostheses [3].

thromboembolic events according to the criteria recommended by
Caiafa et al. [13,14].

Among the most feared complications of arthroplasty
are Thromboembolic Disorders (TED), such as Deep Venous
Thrombosis (DVT) and Pulmonary Thromboembolism (PTE).
Before the routine application of TED prophylaxis was employed,
the incidence ranged from 40% to 60% asymptomatic distal DVT
(below the popliteal vein) 15-20% proximal lower limb thrombosis
and 0.5-2% pulmonary thromboembolism. [1,4,5] The use of drugs
such as low molecular weight heparin, vitamin K inhibitors and
the newest factor Xa inhibitors, led to a significant decrease in the
incidence of asymptomatic distal DVT to approximately 20 % and
symptomatic for 1-3%. [3,6,7]

Eight patients underwent bilateral THA in the same
operative procedure. The prophylaxis established consisted of the
use of aspirin at a dose of 650 mg daily, divided into two 325 mg
doses with a 12-hour interval for 30 days, and started 12 hours
after the procedure. Patients after surgery used elastic compression
stockings on the lower limbs, in the post-anesthetic recovery
room. Subsequently, they were instructed to ambulate on the first
postoperative day, assisted by the physiotherapy team. Inclusion
norms for the selection of patients framed those classified as
cardiovascular risk between 1 and 2 by Goldman criteria and at
high risk for thromboembolic diseases according to the criteria of
Caiafa et al. [13,14].

Currently, the consensus regarding prophylaxis for TEDs
in patients undergoing arthroplasty is it should be routinely
employed. Even though the classes of drugs and their period
of use, as well as the protocols of association with mechanical
prophylaxis, are not yet established, it should not prevent their use
[1,4,8,9]. The lack of multicenter studies, the variety of protocols
and the risk factors for different TEDs among patients hamper
universal standardization on ideal prophylaxis [6,10]. Methods
of prophylaxis can be divided into either chemical or mechanical.
Chemical prophylaxis such as vitamin K antagonists, aspirin, low
molecular weight heparin, factor Xa inhibitors, among others, may
be used solely or in combination with Mechanical Prophylaxis
(MP). MP is translated using pneumatic compression systems in
the postoperative period, elastic compression stockings and early
ambulation in the first 24 hours [2,4].
Considering the postoperative complications of patients
undergoing simultaneous bilateral arthroplasty, such as venous
thromboembolism, some studies have shown low risk when
undergoing single-stage procedures. This outcome is supported
mainly by the studies of Garland et al. [11] and Rodrigues and Al.
[12] who did not report significant differences in complications
between one- and two-stage surgeries. Still, for patients older than
75 years or with significant comorbidities, there is no evidence to
support the safety of simultaneous surgery or reasons to expect an
increased risk with higher mortality demonstrated in the regulation
of bilateral surgery. [12]

Methods and Type of Study
A prospective analytical study conducted in the period from
March to June 2017, in which 40 patients were selected for THA
with a cardiovascular risk between 1 and 2 according to the criteria
of Goldman et al. Patients with risk III and IV, gastrointestinal
hemorrhage, recent infarction, and who were using antiplatelet
agents were excluded. One patient was excluded because of an
intraoperative complication (an acetabular fracture) and two other
patients for nonadherence to the proposed prophylactic scheme.
Thirty-seven patients with THA were assessed for primary
or secondary arthrosis, all of them with substantial risk for
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The patients underwent THA, under spinal anesthesia, by
postero-lateral access and in the contralateral decubitus position
on the operated side. Then, in the post-anesthetic recovery room,
elastic stockings of medium compression were placed, and after 12
hours aspirin 650 mg was orally started in two oral doses of 325
mg for 30 days. The physiotherapy team supervised ambulation on
the first postoperative day, and gait load was tolerated according
to the patient’s pain.
On the 6th postoperative day, the patients underwent venous
Doppler Ultrasonography (Doppler USG) to verify venous
thromboembolism below the popliteal vein and were examined for
any sign or symptom of TED. Two radiologists conducted imaging
examinations with experience in Doppler ultrasonography, and
both confirmed each case.
Considering the peak period of incidence of TEDs in
orthopedic surgeries between the 6th and 28th day, [15,22] the
patients underwent a new Doppler USG examination in the sixth
week by the same radiologists using the same protocol.
For the evaluation of TEDs, the qualitative variable was the
presence of thrombus in the venous system below the popliteal
vein in one or both limbs, symptomatic or not, confirmed by the
two radiologists participating in the study.
To analyze the data, a Microsoft Excel spreadsheet was
built, which was transported to SPSS software, version 18, where
the analysis was performed. To assess the patients’ profiles who
underwent study, the percentage frequencies of the studied variables
were calculated, and the respective frequency distributions
were constructed. For the quantitative variables, the minimum,
maximum, mean and standard deviation statistics were calculated.
The chi-square test was applied for comparison of proportion to
compare the percentages found in the independent variables.
In the comparison of the incidence of thrombus, the
contingency Table 1 and Table 2 are constructed, and Fisher’s
Exact test was applied. All conclusions were drawn considering
the level of significance of 5%.
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Results
Factor

n

%

p-value¹

Male

18

48,6

Female

19

51,4

≤ 59

26

70,3

≥60

11

29,7

MinimumMaximum

18-71

-

Mean ± Standard
deviation

49,2 ± 14,7

-

Gender
0,869

Age
0,014

p-value for Chi-squared test to compare proportions (if p-value<
0.05, the level percentages for the evaluated characteristic differ
significantly).

¹

Table 1: Patients distribution based on gender and age.

The age varied from 18 to 71 with mean ± standard deviation
(49,2 ±14,7). The majority is female19 (51,4%) with age up to 59
years old, mean of 26 (70,3%). The proportion comparison test
was significant for the age factor (p-value= 0,014), indicating that
the proportion of genders are similar.

Bilateral

Thrombus on the 6th day
Yes

No
Yes

No

6(21,7%)
2(25,0%)

p-value¹

23(78,3%)
6(75,0%)

1,000

Thrombus on the 6th week
Yes

No

2(6,9%)

27(93,1%)

1(12,5%)

7(87,5%)
0,530

¹p-value from Fisher’s exact test (if p < 0,05 the prevalence of thrombus
is different between the bilateral or unilateral groups).
Table 2: Distribution of the occurrence of thrombus in the 6th day and 6th
postoperative week.

It was observed that the highest prevalence of thrombus
in the postoperative period was in the group of patients who
underwent bilateral surgery (25.0%), when compared to the
unilateral surgery group (21.7%), but the independence was not
significant (p-value=1.00), demonstrating that the prevalence of
thrombus in the two groups evaluated are similar.

total hip arthroplasty also need to perform treatment for the
contralateral hip [16-18]. Ritter and Randolph, in 1976, performed
a detailed study to evaluate the functional outcome of single-time
bilateral CTA and since then, there has been an ongoing attempt to
demonstrate the benefits and disadvantages of single-time bilateral
arthroplasty [19]. Several articles report advantages of concurrent
operations, or at least similar results from single-stage versus
two-stage procedures. [16,17] Despite this, the implementation
of simultaneous bilateral procedures has grown in recent years,
arguing that it is a procedure with advantages potentials, such as
cost reduction [16,19], shorter rehabilitation time [20,21], and
shorter hospital stay [20], without presenting an increased risk of
complications such as venous thrombosis.
Garland et al. [12] and Rodrigues and Al. [13] carried out a
study on the safety and efficacy of bilateral total hip arthroplasty in
relation to adverse outcomes, as well as venous thromboembolism,
and, as well as the present study, did not demonstrate an effect
of statistical significance in the rate of Pulmonary Embolism or
DVT between those treated with unilateral surgery and those who
underwent bilateral single-time arthroplasty. Despite this, none of
the studies approached the ideal sample size to be able to detect
statistically significant differences in these results. The diagnostic
approach varied among the several studies analyzed (Doppler,
phlebography, ventilation/perfusion scintigraphy, patient report)
and, in most cases, was not described.
Thromboembolic disorders have known risk factors and
treatment may influence their incidence. Consequently, it is
desirable to adjust for these variables to detect without confusion
the effect of stage surgeries on this complication. The nonstandardization of multicentric studies and the heterogeneity of the
groups studied, and the various options of chemical and mechanical
prophylaxis are factors that contribute to the lack of consensus on
the ideal and universal prophylaxis for patients undergoing hip
arthroplasty. Besides, the little casuistry and the lack of a control
group are limiting factors of the study. However, we sought to
make the group homogeneous regarding variables related to the
epidemiological profile of the patients studied.

Conclusion
The study demonstrated that there was no statistically
significant difference related to venous thromboembolism
between groups of patients submitted to single-time bilateral total
arthroplasty and unilateral arthroplasty when the patients were
submitted to the same postoperative protocol.

References
1.

Lieberman JR, Hsu WK (2005) Prevention of venous thromboembolic
disease after total hip and knee arthroplasty. J Bone J Surg 87: 2097-2112.

2.

Kozak U, Hall MJ (2002) Owings MF. National Hospital Discharge
Survey: 2000 annual summary with detailed diagnosis and procedure
data. Vital Health Stat 153: 1-194.

3.

Aquilina AL, Brunton LR, Whitehouse MR, Sullivan N, Blom AW (2012)
Direct thrombin inhibitor (DTI) vs. aspirin in primary total hip and knee

Discussion
A large proportion of patients submitted to unilateral
3

Volume 2018; Issue 01

Citation: Santos HAM, Lins RC, Carvalho CHMD, Jordão LJP, Jorge HL, et al. (2018) Prospective Study of Venous Thromboembolism in Patients Submitted to Total
Bilateral Arthroplasty. J Thrombo Cir: JTC -104. DOI: 10.29011/ JTC -104. 000004

replacement using wound ooze as the primary outcome measure. A
prospective cohort study. Hip Int 22: 22-27.
4.

Arcelus JI, Caprini JA, Traverso Cl (1993) Venous thromboembolism
after hospital discharge.Semin Thromb Hemost 19: 142-146.

5.

Wolf LD, Hozack WJ, Rothman RH (1993) Pulmonary embolism in
total joint arthroplasty. Clin Orthop Reiat Res 288: 219-233.

6.

An VV, Phan K, Levy YD, Bruce WJ (2016) Aspirin as Thromboprophylaxis in Hip and Knee Arthroplasty: A systematic Review and MetaAnalysis. J Arthroplasty 31: 2608-2616.

7.

8.

9.

Falck-Ytter Y, Francis CW, Johanson NA, Curley C, Dahl OE, et al.
(2012) Prevention of VTE in Orthopedic Surgery Patients Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines.. Chest 141: e278S- e325S.
Daniel J, Pradhan A, Pradhan C, Ziaee H, Moss M, et al. (2008) Multimodal thromboprophylaxis following primary hip arthroplasty. The
Journal of Bone and Joint Surgery British 90: 562-569.
Stewart DW, Freshour JE (2013) Aspirin for the prophylaxis of venous
thromboembolic events in orthopedic surgery patients: a comparison
of the AAOS and ACCP guidelines with review of the evidence. Ann
Pharmacother 47: 63-74.

13. National Clinical Guideline Centre – Acute and Chronic Conditions
(UK) (2010) Venous Thromboembolism: Reducing the Risk of Venous
Thromboembolism (Deep Vein Thrombosis and Pulmonary Embolism)
in Patients Admitted to Hospital. London: Royal College of Physicians
(UK).
14. White RH, Romano PS, Zhou H, Rodrigo J, Bargar W (1998) Incidence and time course of thromboembolic outcomes following total hip
or knee arthroplasty. Arch Intern Med 158: 1525-1531.
15. Wroblewski BM, Siney PD, White R (1992) Fatal pulmonary embolism
after total hip arthropiasty. Seasonal variation. Clin Orthop Reiat Res
276: 222-224.
16. Alfaro-Adrian J, Bayona F, Rech JA, Murray DW (1999) One- or twostage bilateral total hip replacement. J Arthroplasty 14: 439-445.
17. Eggli S, Huckell CB, Ganz R (1996) Bilateral total hip arthroplasty:
one stage versus two stage procedure. Clin Orthop Relat Res 328:
108-118.
18. Ritter MA, Carr K, Herbst SA, Eizember LE, Keating EM, et al. (1996)
Outcome of the contralateral hip following total hip arthroplasty for osteoarthritis. J Arthroplasty 11: 242-246.
19. Dripps RD (1963) New classification of physical status. Anesthesiology 24: 111-117.

10. Parvizi J, Kahl LK, Dalsey C(2007) Aggressive anticoagulation after
TJA: an evaluation of the ACCP guidelines for Thromboprophylaxis. J
Long Term Eff Med Implants 17: 359-365.

20. Berend KR, Lombardi AV, Adams JB (2007) Simultaneous vs staged
cementless bilateral total hip arthroplasty: perioperative risk comparison. J Arthroplasty 22: 111-115.

11. Rasouli MR, Maltenfort MG, Ross D, Hozack WJ, Memtsoudis SG,
et al. (2014) Perioperative Morbidity and Mortality Following Bilateral
Total Hip Arthroplasty. The Journal of Arthroplasty 29: 142-148.

21. Bhan S, Pankaj A, Malhotra R (2006) One- or two-stage bilateral total hip arthroplasty: a prospective, randomised, controlled study in an
Asian population. J Bone Joint Surg Br 88: 298-303.

12. Garland A, Rolfson O, Garellick G, Kärrholm J, Hailer NP (2015) Early
postoperative mortality after simultaneous or staged bilateral primary
total hip arthroplasty: an observational register study from the swedish
Hip arthroplasty register. BMC Musculoskeletal Disorders 16.

22. McBryde CW, Dehne K, Pearson AM, Treacy RB, Pynsent PB (2007)
One- or two-stage bilateral metal-on-metal hip resurfacing arthroplasty.
The Journal of Bone and Joint Surgery British volume 89: 1144-1148.

4

Volume 2018; Issue 01

