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ABSTRACT
Introduction: Our research aims to evaluate the effectiveness of thromboprophylaxis using enoxa-
parin in patients undergoing hip replacement. Methods: A retrospective cohort study was con-
ducted based onmedical records of patients aged 40 years and older undergoing hip replacement.
Exclusion criteria included patients who had used anticoagulants to prevent other diseases, pa-
tients with a history of chronic renal failure, liver failure, cancer or allergy to anticoagulants, and
patients with indicated mechanical prophylaxis. In our study, 65 patients were randomized into 2
groups — the control group and the venous thromboembolism (VTE) prophylaxis group (receiv-
ing subcutaneous enoxaparin 40 mg daily for 7 – 14 days). Preventive effectiveness was evaluated
based on the comparison of VTE incidence after surgery between the groups. Results: In our study,
most of the patients were over 60 years old (79.2%). No case of pulmonary embolismwas recorded.
Therewere 11 patients in the control group (17.2%)who developed deep venous thrombosis (DVT)
versus 2 patients in the prophylaxis group (3.1%). After adjusting for postoperative hospital stay, use
of enoxaparin reduced the risk of DVT by 89.7% (OR 0.103, 95% confidence interval 0.019 – 0.569, p
= 0.009), especially in patients over 60 years old (OR 0.147, 95% confidence interval 0.026 – 0.822,
p = 0.029). Conclusion: This study demonstrates that using enoxaparin significantly reduces the
incidence of DVT in patients undergoing hip replacement, especially in patients over 60 years old.
Key words: Venous thromboembolism, Hip replacement, Enoxaparin, VTE prophylaxis, Deep
venous thrombosis

INTRODUCTION
Venous thromboembolism (VTE) is currently a threat
to surgical patients and a burden to health care sys-
tems around the world. In the United States, there
are 900,000 new cases and nearly 300,000 deaths re-
lated to VTE each year1. In particular, hip replace-
ment surgery is a high-risk factor for VTE. After
total hip replacement surgery, without any preven-
tive measures, the incidence of deep vein thrombosis
(DVT) and pulmonary embolism (PE) are 42 — 57%
and 0.9 — 28%, respectively, and after partial hip re-
placement surgery, the rates are 46 — 60% and 3 —
11%, respectively2. So far, there have been many in-
ternational studies showing the effectiveness of VTE
prophylaxis in patients undergoing hip replacement
surgery. Many VTE prophylaxis guidelines have been
issued, such as those from the American Society of
Thoracic Doctors (ACCP) which have been widely
used inNorth America and around the world over the
past 25 years, for patients undergoing joint replace-
ment surgery2. In Vietnam, VTE prophylaxis guide-
lines after hip and knee replacement surgery were rec-

ommended by the Ho Chi Minh City Orthopedic As-
sociation in 2013 3. However, at Thong Nhat Hospi-
tal, the prevention of VTE with low molecular weight
heparin (enoxaparin) for hip replacement surgery pa-
tients has recently been implemented. Thus, research
is needed to assess the effectiveness of this preventive
method.

MATERIALS –METHODS
The study was conducted based on medical records
of patients aged 40 and older who had hip replace-
ment surgery at Thong Nhat Hospital from January
2014 to January 2017. The exclusion criteria included
those patients with a medical record stating that they
had previously used anticoagulation to prevent other
medical conditions, those with a history of chronic re-
nal failure, liver failure, cancer, or allergy to antico-
agulants, and those prescribed with mechanical pro-
phylaxis method after surgery. Based on a study by
Yoo et al. on the prophylaxis effect of low molec-
ular weight heparin (LMWH) on VTE in Asian pa-
tients4, we calculated the required sample size to be
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130 patients, which includes 65 patients in the non-
prophylactic group (no anticoagulant indicated) and
65 patients in the prophylactic group (indicated for
enoxaparin (LOVENOX®) subcutaneously at a dose of
40 mg/day for 7 – 14 days).
This was a retrospective cohort study. The medical
records were randomly selected from 2 groups of pa-
tients usingMSExcel 2010 software. For eachmedical
record, information was obtained on patient charac-
teristics (age, gender, weight, height, length of hospi-
tal stay, reasons for admission, medical history, and
allergy history), surgical characteristics (cause, surgi-
cal choice, length of surgery, and presence or absence
of indication of VTE prophylaxis with enoxaparin),
and postoperative follow-up (clinical signs of DVT,
PE, and subclinical tests). The diagnostic criteria for
VTE followed the recommendations of the Ameri-
can Thoracic Association (ACCP) in 2012 and those
from the American Academy of Orthopedic Surgery
(AAOS) in 2011 5. Patients were considered to have
VTE after surgery if they showed clinical manifesta-
tions associated with the definitive diagnosis of DVT
(based on the results of leg vein Doppler ultrasound)
or the diagnosis of PE (based on chest CT scan).
Data were collected and processed statistically by
SPSS 20.0 software with 95% confidence. Variables
with normal distribution are presented as mean ±
standard deviation; variables with non-standard dis-
tribution are presented by median. Descriptive statis-
tics were used to calculate the percent, mean, andme-
dian of variables. TheStudent’s t-testwas used to com-
pare the average of variables according to the normal
distribution. In the case of a variable with a non-
standard distribution, the Mann-Whitney U test was
used. The chi-square test was used to compare per-
centages between the two groups if the expected av-
erage value in the cells was ≥ 5. The Fisher test was
used when at least 1 cell had the expected value < 5.
Regression logistic was used to correct for confound-
ing variables (if any). P-value < 0.05 was considered
to represent a statistically significant difference.

RESULTS
In the 130 records surveyed, men accounted for the
majority of the subjects (55.4%). The median age
of patients in the study was 78 (40 – 99), of which
patients over 60 years accounted for 79.2%. Pa-
tients were weighed and calculated by body mass ra-
tio (BMI), usingBMI classification forAsians 6, except
for some patients with severe femoral neck fractures
with advanced age or those too weak to be measured.
The average BMI of the 109 patients weighed (60 pa-
tients in the non-prophylaxis group and 49 patients

in the prophylaxis group) was 21.3± 3.2 kg/m2 (12.5
– 27.8). The reported comorbidities included hy-
pertension, osteoarthritis, diabetes, surgical interven-
tion, chronic obstructive pulmonary disease (COPD),
and other conditions (e.g. dyslipidemia, chronic gas-
tritis, hypertrophy, benign prostate, gout, dementia,
and Parkinson’s). The predominant causes leading to
hip replacement surgery included femoral neck frac-
ture (83.8%) and hip degeneration (16.2%). More-
over, 79.2% of patients had a partial hip replacement
and 20.8% had a total hip replacement. The com-
parison of the population characteristics of the non-
prophylaxis and prophylaxis groups are presented in
Table 1.
In our study, no postoperative PE was recorded. A
total of 16 patients developed symptoms of DVT, of
which 14 were diagnosed with DVT based on a pos-
itive result for thrombosis by venous Doppler ultra-
sound. The symptoms noted in these 14 patients in-
cluded an increased local sensation of heat (13/14
cases), increased calf volume (14/14 cases), painwhen
touching the calf (10/14 cases), and ankle swelling
(7/14 cases). In the non-prophylaxis group, there
were 12 patients (18.5%) who developed thrombosis
after surgery. In particular, a 57-year-old patient with
a complicated hospital infection had a prolonged hos-
pital stay after surgery (103 days), limited mobility,
and then was diagnosed with DVT on the 59th day.
Excluding this case, the number of patients with DVT
in the non-prophylaxis groupwas 11 out of 64 patients
(17.2%). The number of DVT patients in the prophy-
laxis group was recorded as 2 cases (3.1%). Table 2
presents the comparison of DVT ratio between the
two groups, with or without prophylaxis with enoxa-
parin, after adjusting for the confounding variable of
postoperative hospital stay.
Moreover, during the treatment period, we recorded 2
cases of forced discontinued anticoagulation early on
the 5th day of surgery. One was a 67-year-old man
with a history of hypertension and hip osteoarthri-
tis who quit treatment due to significant hematoma
at the surgical incision. The other was a 79-year-old
male with a history of myocardial ischemia, chronic
colitis, and hemorrhoids who was discontinued due
to bloody bowel movements.

DISCUSSION
The gender distribution in our study sample was quite
similar asmales accounted for 55.6%of the study pop-
ulation and females accounted for 44.6%. Since most
patients in our studywere over 60 years of age (79.2%),
the study population was considered to be at high risk
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Table 1: Population characteristics of the 2 patient groups

Characteristics Non-preventive Preventive P value

(n = 65) (n = 65)

Gender, n (%)

− Female 27 (41.5) 31 (47.7) 0.48

− Male 38 (58.5) 34 (52.3)

Age group, n (%)

− 40 – 60 years old 14 (21.5) 13 (20.0) 0.829

− > 60 years old 51 (78.5) 52 (80.0)

BMI group*, n (%)

− < 18.5 11 (18.3) 11 (22.5) 0.932

− 18.5 – 22.9 30 (50.0) 24 (49.0)

− 23.0 – 24.9 12 (20.0) 8 (16.3)

− 24.0 – 29.9 7 (11.7) 6 (12.2)

Comorbidities, n (%)

− Hypertension 37 (56.9) 40 (61.5) 0.592

− Osteoarthritis 11 (16.9) 11 (16.9) 1

− Diabetes 7 (10.8) 13 (20.0) 0.145

− Surgical intervention 5 (7.7) 6 (9.2) 0.753

− COPD 1 (1.5) 2 (3.1) 0.559

− Other 18 (27.7) 14 (21.5) 0.415

Surgical causes, n (%)

− Femoral neck fracture 55 (84.6) 54 (83.1) 0.812

− Hip degeneration 10 (15.4) 11 (16.9)

Types of surgery, n (%)

− Partial hip replacement 51 (78.5) 52 (80.0) 0.829

− Total hip replacement 14 (21.5) 13 (20.0)

Length of hospital stay (days), median
(range)

− Preoperative 5 (1 – 33) 4 (1 – 65) 0.194

− Postoperative 15 (8 – 35) 19 (7 – 51) 0.017

Operative time (minutes), median (range) 100 (60 – 190) 95 (55 – 290) 0.012

* BMI classification for Asians 6 . Non-prophylaxis group (n = 60) and prophylaxis group (n = 49).

4230



Biomedical Research and Therapy, 8(2):4228-4232

Table 2: Distribution of patients with DVT

Group Non-preventive Preventive OR (95% confidence
intervals)

P value

Total, n/N (%) 11/64 (17.2)* 2/65 (3.1) 0.103 (0.019 – 0.569) 0.009

40 – 60 years old, n/N (%) 2/13 (21.4)* 0/13 (0) 0.000 0.998

> 60 years old, n/N (%) 9/51 (17.6) 2/52 (3.8) 0.147 (0.026 – 0.822) 0.029

n: number of patients diagnosed with DVT
N: Total number of patients
* Excluded 1 case of hospitalization period 103 days after surgery.

for DVT 7. Our study results are consistent with a re-
port on patients with hip replacement in Vietnam by
Tran Trung Dung et al.8. We did not record any cases
that were obese to the extent that the anticoagulant
dose needed to be adjusted9. The predominant rea-
son for surgery in the study herein was due to frac-
ture of the femoral neck (83.8%), and the majority of
patients had partial hip replacement surgery (79.2%).
These results are consistent with the report by Tran
Trung Dung et al. which found that 82.1% of patients
had hip replacement due to a fracture of the hip bone,
and the percentage of those having partial hip replace-
ment was 61.5%8. The duration of hospitalization be-
fore surgery of the two groups of patients in this study
was higher than the duration of hospitalization be-
fore surgery in the SMART study10 (median 4-5 days
compared to 2 days). Therefore, patients in our study
were at higher risk for DVT compared to other stud-
ies when considering the factor of immobility before
surgery.
Table 1 shows that the characteristics of patients in
the two study groups are similar (p > 0.05), except
that the postoperative hospitalization period of the
prophylaxis group is statistically higher than that of
the non-prophylaxis group (median of 19 days com-
pared to 15 days, p = 0.017). Thus, patients in the pro-
phylaxis group with enoxaparin had more than one
risk factor for DVT compared to the non-prophylaxis
group. However, after hip replacement surgery, all
patients at Thong Nhat Hospital were instructed to
mobilize early; therefore, this difference may not af-
fect the risk of VTE in the 2 groups. The results after
adjustment of the confounding variable (the postop-
erative hospital stay) also demonstrated that the use
of prophylactic enoxaparin VTE reduced 89.7% of the
risk of DVT compared with not using any preventive
measures (OR 0.103, 95% confidence interval 0.019 –
0.569, p = 0.009).
The efficacy of enoxaparin on prophylaxis of DVT fol-
lowing hip replacement surgery in our study was con-
sistent with previous studies conducted in Asian pa-
tients. In Korea, a 1997 study byM.C. Yoo et al. aimed

to compare the prevalence of DVT between 2 groups
(non-preventive or preventive with LMWH) after hip
replacement of patients over 40 years of age. Their
study showed a statistically higher incidence of DVT
in the non-prophylaxis group (16% compared with
2% in the prophylaxis group, p = 0.015) 4. A 2001 co-
hort study by X.L. Li et al. in China on patients with
undergoing hip and knee orthopedic surgery over 40
years old also showed that the rate of DVT in the non-
prophylaxis groupwas higher than that of the prophy-
laxis group with LMWH (34.8% compared with 4.3%,
p < 0.05)11. Besides, other studies such as those by
Turpie et al. (1986)12, Planes et al. (1996)13, Samama
et al. (1997)14, have further demonstrated the efficacy
of DVT prophylaxis using LMWH in hip replacement
patients. Nearly 80% of patients in this study were
over 60 years of age, a high-risk VTE age group. In
the age group above 60, the use of enoxaparin for pro-
phylaxis of VTE after hip replacement surgery effec-
tively reduces the risk of DVT by 85.3% compared to
absence of prophylaxis (OR 0.147, 95% confidence in-
tervals 0.026-0.822, p = 0.029). These results suggest
that enoxaparin administration for hip replacement
patients over age 60 is essential to reduce the risk of
post-surgery VTE.

CONCLUSIONS
Our study primarily showed that the use of enoxa-
parin to prevent venous thromboembolism in pa-
tients with hip replacement at Thong Nhat Hospital
(Vietnam) was remarkably effective, especially in pa-
tients over 60 years old. However, future prospec-
tive randomized controlled trials with a larger num-
ber of patients are essential to confirm these prelimi-
nary findings.

ABBREVIATIONS
BMI: body-mass index
COPD: chronic obstructive pulmonary disease
DVT: deep vein thrombosis
LMWH: low molecular weight heparin
PE: pulmonary embolism
VTE: venous thromboembolism
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