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Purpose: The aim of this study was to assess the current status of venous thromboembolism (VTE) prevention in
Korean patients with hip fractures.
Materials and Methods: A survey using a questionnaire on the experiences and protocols of VTE prevention
was conducted among 570 members of the Korean Hip Society.
Results: A total of 97 surgeons responded, with a response rate of 17.0%. Of the 97 participants, 61.9%
answered that they had encountered one or more cases of symptomatic VTE in the past year. Mechanical pro-
phylaxis was applied most often (30.9%) until the point of ambulation in standard-risk patients and most often
(34.0%) extended until discharge in high-risk patients. Chemical prophylaxis was most often prescribed for a
particular period of time rather than for recovery of walking ability (24.7% in standard-risk patients and 26.8% in
high-risk patients). Dual prophylaxis was administered in the standard-risk group by 58.8% of the participants
and in the high-risk group by 83.5%. Among the participants, 73.2% answered that they had been attentive to
wound complications during chemical prophylaxis. More than half of the participants (59.8%) reported that they
did not perform routine screening for VTE after surgery.
Conclusion: The results of our survey provided information regarding the current status of VTE prevention for
patients undergoing surgery for treatment of hip fractures in Korea as well as a baseline for establishment of edu-
cational programs and guidelines in the future.
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INTRODUCTION

As the population of elderly persons increases, manag-
ing complications following hip fractures has become even
more critical. Patients with hip fractures are at high risk of
venous thromboembolism (VTE), the second most com-
mon complication after surgery for treatment of hip frac-
tures1). The risk of VTE was >20-fold higher for patients
undergoing surgery for treatment of hip fracture compared
with those undergoing simple gynecological surgery and
until relatively recently the rate of VTE after surgery for
treatment of hip fracture showed an annual increase in
Korea2). The reported incidence of VTE in patients with hip
fractures ranges from 1.6-11.1% in Korea2,3). This condition
can be life-threatening for patients, and surgeons could be
faced with legal issues and psychological burdens. Based on
these issues, various guidelines for prevention of VTE have
been suggested in Western societies. However, the report-
ed incidence of VTE after surgery for treatment of hip frac-
tures is lower in Asians compared with that in Caucasians4),
therefore, application of Western guidelines in Korea may
be associated with problems such as unnecessary treatment
or complications. In addition, most of the guidelines are more
than 10 years old. Therefore, determining the current sta-
tus of VTE prevention in hip fracture patients in Korea can
provide important information for use in re-establishing stan-
dardized guidelines and educational programs. The aim of
this study was to examine the level of awareness and current
status of VTE prevention with regard to the treatment of hip
fractures in Korean patients.

MATERIALS AND METHODS

A survey questionnaire on protocols for prevention of VTE
was administered to 570 members of the Korean Hip Society
using Google forms in July 2022. The questionnaire was
developed by the authors based on the VTE prevention guide-
lines. There were no inclusion or exclusion criteria for respon-
dents. The survey was conducted over a period of 10 days.
Data were collected automatically when the respondent filled
in the answers, and the respondent’s personal information
was not included. A total of 97 surgeons participated in the
questionnaire-based survey, with a response rate of 17.0%
(Table 1). The questions were related to (i) experiences with
VTE events in the past year, (ii) protocol for prevention of
VTE in standard/high-risk patients, (iii) identification of risk
factors for screening groups at high risk for VTE before
surgery, and priority of the risk factors, (iv) method and dura-

tion of mechanical prophylaxis in standard/high-risk patients,
(v) drugs and duration of chemical prophylaxis in standard/high-
risk patients, (vi) consideration of wound complications dur-
ing chemical prophylaxis, (vii) postoperative screening for
VTE, and (viii) relationship between administration of tranex-
amic acid (TXA) and occurrence of VTE (Supplementary
Material 1). According to Korean Hip Society Prevention
Guidelines5), high-risk patients are defined as those with at
least one of the following factors: over 60 years old, obe-
sity (body mass index over 30 kg/m2), dehydration, one or
more concomitant medical diseases (heart disease, metabol-
ic, endocrine or respiratory disease, acute infectious disease,
inflammatory disease), taking hormone therapy or contra-
ceptives containing estrogen, currently diagnosed with can-
cer or undergoing treatment for cancer, critical care admis-
sion, varicose vein with phlebitis, predisposition to throm-
bosis, or history of VTE.

Table 1. Demographics of 97 Participants

Variable Value

Age (yr)
31-40 23 (23.7)
41-50 39 (40.2)
51-60 23 (23.7)
≥≥61 12 (12.4)

Affiliated institution (bed)
<30 1 (1.0)
30-99 4 (4.1)
100-499 20 (20.6)
≥≥500 72 (74.2)

Education of residents
Yes 84 (86.6)
No 13 (13.4)

Duration of orthopedic specialist
(excluding military service) (yr)

<10 38 (39.2)
11-20 29 (29.9)
21-30 24 (24.7)
>30 6 (6.2)

Completion of the Korean Hip Society
Treatment Guideline symposium
in the past three years

Yes 77 (79.4)
No 20 (20.6)

Monthly cases of hip fracture surgery
<5 7 (7.2)
5-10 12 (12.4)
11-20 40 (41.2)
>20 38 (39.2)

Values are presented as number (%).
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RESULTS

1. Encountering VTE in the Past Year

In the past year, 61.9% of the participants had encountered
at least one case of symptomatic VTE in patients with hip
fractures. Regarding asymptomatic VTE, 52.6% of the partic-
ipants had encountered at least one case, and 28.9% answered
that they were unsure about the occurrence (Fig. 1).

2. Assessment for Screening Patients with High
Risk for VTE before Surgery

Among the participants, 61.9% answered that they per-
formed preoperative screening for risk factors for VTE, as
recommended by the Korean Hip Society Prevention
Guidelines5). Among the risk factors defined in the guide-
lines, a history of VTE (66.0%), one or more concomitant
medical conditions (42.3%), and predisposition to thrombo-
sis (40.2%) were the most critical risk factors (Supplementary
Material 2).

3. Choice of VTE Prophylaxis

In the standard-risk group, mechanical prophylaxis alone
was applied by 38.1% of the participants, and dual prophy-
laxis in combination with chemical prophylaxis was per-
formed by 58.8%. Dual prophylaxis was performed by 83.5%
of the participants in patients with a high risk for VTE
(Supplementary Material 2).

4. Device Selection and Duration of Mechanical
Prophylaxis

An intermittent pneumatic compression device (IPCD)
was selected as a conventional device for mechanical pro-
phylaxis by most participants (86.6%). In standard-risk
patients, mechanical prophylaxis from hospitalization to
the time when patients were able to walk after surgery was
applied by most participants (30.9%). In high-risk patients,
mechanical prophylaxis from hospitalization to discharge
was maintained by 34.0% of the participants. More sur-
geons recommended continuing mechanical prophylaxis
after discharge for high-risk patients with poor recovery of
ambulation (Supplementary Material 2).

5. Drugs and Duration of Chemical Prophylaxis,
Relationship with Wound Complications

Among the participants who performed chemical prophy-
laxis, low molecular weight heparin (LMWH) was pre-
scribed the most (62.9%), followed by direct oral anticoag-
ulants (DOAC) (26.8%). More participants prescribed chem-
ical prophylaxis for a particular period of time rather than
recovery of ambulation. The period of prophylaxis varied
from one to 16 weeks in standard-risk patients (mean, 4.6
weeks) and was slightly longer from two to 20 weeks
(mean, 5.7 weeks) in high-risk patients. When asked about
the relevance of wound complications, such as oozing and
hematoma during chemical prophylaxis, the majority of par-
ticipants answered that they were related and that they were
attentive to wound management (73.2%) (Supplementary

FFiigg..  11.. Answers regarding experiences with venous thromboembolism (VTE) in patients with hip fracture during the past
year. (AA) Symptomatic VTE. (BB) Asymptomatic VTE.

A B
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Material 2).

6. Routine Screening for Postoperative VTE

Routine screening was not performed by more than half
of the participants (59.8%). Among the participants who
performed routine screening for VTE after surgery, the test
was performed within two weeks postoperatively by 89.7%.
The D-dimer test was the most common (81.1%) as a single
test item (Supplementary Material 2).

7. Association between Administration of TXA and
Occurrence of VTE

When asked about the relationship between the admin-
istration of TXA and the occurrence of VTE, approximate-
ly half of the participants (49.5%) answered that either intra-
venous or topical use was unrelated (Supplementary Material
2).

DISCUSSION

Incidence of VTE ranging from 40% to as high as 80%
has been reported in patients with hip fractures who have
not received prophylaxis6,7). Pulmonary embolism is a severe
complication with a high mortality rate. However, applica-
tion of appropriate prophylaxis could significantly reduce
the incidence of VTE8).

With an emphasis on the high incidence of VTE, various
medical societies including the American College of Chest
Physicians9), National Institute for Health and Clinical
Excellence10), and American Academy of Orthopedic
Surgerons11) have provided a summary of recommendations
for prevention. In addition, a summary of expert opinions
on the prevention of VTE was recently presented by the
Asia-Pacific Region Venous Thromboembolism Consensus
Group12). In 2011, guidelines were published by the Korean
Hip Society based on the situation in Korea5). However, most
of the references included in the guidelines were over 10
years old, thus determining the current situation is difficult13).
In addition, there is no clear consensus with regard to which
prevention protocols are the safest and most effective. This
diversity can present a legal argument regarding the evidence
of treatment. Understanding the current status of prevention
and providing recommendations that are appropriate to the
domestic situation is essential. Therefore, we conducted a
survey to assess the current status of VTE prevention with
regard to treatment in patients with hip fractures in Korea.

VTE prophylaxis was performed by all participants in
patients with hip fractures, and dual prophylaxis was applied
in the high-risk group by most of them. Most guidelines rec-
ommend an appropriate combination of mechanical and
chemical prophylaxis9,12). An evaluation of risk factors for
VTE should be performed preoperatively, and more aggres-
sive prophylaxis is recommended for patients at high risk
of VTE. Application of mechanical prophylaxis alone is rec-
ommended for patients with a high risk of bleeding5,12).

A history of VTE and concomitant medical diseases were
identified as important risk factors for VTE among partici-
pants in this study. A history of previous VTE, varicose veins,
congestive heart failure, medical history of thromboembolic
stroke, and family history of VTE were found to be risk fac-
tors associated with a significant increase in the incidence
of VTE after surgery for treatment of a hip fracture12).

According to all guidelines, mechanical prophylaxis is rec-
ommended for patients undergoing surgery for the treat-
ment of a hip fracture unless there are contraindications.
The effectiveness of mechanical prophylaxis including
IPCDs, venous foot pump devices, and graduated compres-
sion stockings has been demonstrated, and using them until
the patient is able to walk is recommended5,14). Because pre-
operative VTE rates as high as 11-12% have been reported,
mechanical prophylaxis should be initiated before surgery3,15).

LMWH is the most commonly recommended prophylac-
tic agent. Participants in our study also preferred LMWH
and DOACs. DOACs such as apixaban, dabigatran, and
rivaroxaban, which are taken orally, are easy to administer
and have positive effects, and their use has shown a recent
increase. Despite some differences between drugs, admin-
istration for 3-5 weeks is recommended, considering that
the incidence of acute VTE may show a rapid increase up
to five weeks after surgery9,16). There are some concerns
regarding the incidence of wound complications during
chemical prophylaxis using LMWH and DOACs; care must
be taken in wound management. For this reason, some stud-
ies have recommended administration of low-dose LMWH
(20 mg enoxaparin once daily) only before discharge or
aspirin alone17,18).

Routine tests for VTE were not performed after surgery
by more than half of the participants. VTE could occur even
three months after surgery, therefore, the occurrence cannot
be completely ruled out by routine screening during the
acute phase after surgery, and problems with cost and
overtreatment may arise. Therefore, routine screening before
discharge is not recommended9,12).

Approximately half of the participants answered that there
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was no association between the administration of TXA and
the occurrence of VTE. Several studies have demonstrated
that the risk of VTE was not increased by administration of
TXA during surgery for treatment of a hip fracture and blood
loss and transfusion requirements were reduced19,20).

The strength of our study is that we evaluated the current
status of VTE prevention in Korea. The incidence of VTE
after surgery for treatment of a hip fracture is lower in Koreans
compared with Caucasians2). Therefore, application of for-
eign guidelines may result in development of issues and
complications. Despite the low overall incidence of VTE
in Korea, the results of this study, showing that 61.9% of the
respondents had encountered a patient with symptomatic
VTE at least once in the past year, suggest that prevention
of VTE should never be disregarded. It may be time to update
domestic guidelines according to the change in patient char-
acteristics and treatment modalities. In a survey of members
of the American Association of Hip and Knee Surgeons con-
ducted in 200821), 53% of respondents reported that they had
changed their VTE treatment regimen as a result of the avail-
ability of additional guidelines and pharmacologic agents.
The results of our study would be helpful in establishing
updated guidelines that are suitable for Korean patients.

This study has several limitations. First, the study includ-
ed a small number of participants. Because only the respons-
es of the respondents were analyzed in our study, there may
be non-response bias. In addition, because this study was
conducted as a survey to identify trends among participants,
the degree of choice of answers is not a criterion for use in
determining whether a practice is right or wrong.

CONCLUSION

VTE prophylaxis was performed by all respondents for
treatment of patients with hip fracture. Dual prophylaxis
was applied by almost all participants in patients with high-
risk of VTE. A routine screening test for VTE was not per-
formed after surgery by more than half of the respondents.
Wound complications require attention when prescribing
chemical prophylaxis. The results of our survey provided
information regarding the current status of VTE prevention
for patients undergoing surgery for treatment of hip fracture
in Korea and provided a baseline for establishing education-
al programs and guidelines in the future.
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