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A B S T R A C T

Current recommendations on thromboprophylaxis for foot and ankle (FA) surgery are often inconsistent and
generally based on weak evidence. The aim of this survey study was to evaluate the current practice among ortho-
pedic surgeons regarding venous thromboembolism (VTE) prophylaxis following FA surgery. From February 2019
to March 2020, an online questionnaire was sent by e-mail to orthopedic societies across the world. The question-
naire was hosted by the International Society of Thrombosis and Haemostais RedCAP platform. Topics of interest
were VTE rates following FA surgery, duration and type of thromboprophylaxis, bleeding complications, VTE risk
factors for prophylaxis and use of risk assessment. A total of 693 FA orthopedic surgeons from all continents
completed the survey of whom 392 (57%) performed more than 200 FA procedures per year. A total of 669/693
(97%) respondents stated that thromboprophylaxis is necessary in FA surgeries. When thromboprophylaxis was
prescribed, half of surgeons prescribed it for the duration of immobilization. Acetylsalicylic acid, low molecular
weight heparin and direct-oral anticoagulants were, in this order, the preferred choice. Acetylsalicylic acid and
low molecular weight heparin were predominantly prescribed in North America and Europe, respectively.
Previous deep vein thrombosis, immobility, obesity and inherited thrombophilia were considered the main risk
factors indicative of thromboprophylaxis use. In this survey, most surgeons agree that thromboprophylaxis is
indicated for FA surgery, but the prescription, type and duration of prophylaxis differs greatly with a large
intercontinental discrepancy. These survey results could be a foundation for developing uniform guidelines to
optimize thromboprophylactic strategies in FA procedures around the world.

© 2023 by the American College of Foot and Ankle Surgeons. All rights reserved.
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The incidence of venous thromboembolism (VTE) in foot and ankle
(FA) surgical patients varies between 0.8% and 23.5% (1-6). This great
variability depends on study design, use of thromboprophylaxis,
whether screening of subclinical VTE events was performed, type of
procedure and individual risk factors. Although the overall incidence of
VTE in FA surgery is thought to be low, FA patients who develop VTE
have a higher estimated probability of morbidity and mortality than
patients without VTE (3,6-8). Multiple studies found that subsets of FA
patients are at a higher risk of VTE compared with other groups (2). For
example, elective procedures are associated with a significantly lower
VTE risk as compared with nonelective, trauma-related procedures (3).

Current recommendations on thromboprophylaxis for FA surgery
are often inconsistent and generally based on weak evidence (2,9-11).
This might partly be explained by the large heterogeneity of VTE risks
across different patient populations and FA procedures. Most

http://crossmark.crossref.org/dialog/?doi=10.1053/j.jfas.2023.08.014&domain=pdf
mailto:srezende@medicina.ufmg.br
https://doi.org/10.1053/j.jfas.2023.08.014
https://doi.org/10.1053/j.jfas.2023.08.014
http://www.ScienceDirect.com
http://www.jfas.org


Table 1
Opinion of orthopedic surgeons on thromboprophylaxis in foot and ankle surgery

Outcome Number of Surgeons
Number/Total Number (%)

Prophylaxis against VTE in elective and traumatic foot
and/or ankle surgery is
Mandatory 161/691 (23)
Sometimes needed 508/691 (74)
Waste of time 22/691 (3)

Why do you prescribe prophylaxis?
Prevents VTE which outweighs bleeding risk 342/680 (50)
Act in accordance with hospital/national guideline 157/680 (23)
Clinical experience shows a beneficial effect 70/680 (10)
Risk of complications is very small 111/680 (16)

Main reason to prescribe prophylaxis
As answered before 289/494 (59)
Feel compelled by patients’ request 8/494 (2)
For medico-legal reasons 170/494 (34)
Other, please specify 27/494 (5)

Abbreviations: FA; foot and/or ankle; VTE, venous thromboembolism.
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recommendations for thromboprophylaxis following FA surgery have
been extrapolated from the total joint arthroplasty literature where the
incidence of VTE is much higher (12). For example, the American Acad-
emy of Orthopaedic Surgeons advise on the use of prophylaxis for VTE
following hip and knee surgery but refrain from comments on throm-
boprophylaxis for FA surgery (13). The society guidelines published by
the American College of Chest Physicians and the American College of
Foot and Ankle Surgeons recommend chemical and mechanical throm-
boprophylaxis for some groups of patients with specific risk factors
undergoing FA surgery, such as those with Achilles’ tendon rupture or
with a personal history of VTE (11,14,15). In general, these guidelines
do not recommend that physicians routinely use thromboprophylaxis
in “isolated lower-extremity injuries distal to the knee” (3). In short,
existing recommendations and guidelines do not agree on postopera-
tive thromboprophylaxis or are non-existing at all. Hence, FA surgeons
are insufficiently guided on VTE prophylaxis following surgery (6).

Several nationwide surveys among orthopedic surgeons have
reported on the use of thromboprophylaxis in FA surgery (16-23). It
appears that a substantial number of FA surgeons routinely uses some
form of VTE prophylaxis without taking risk factors into account nor
use risk assessment models (22). These surveys have also demonstrated
that there is a wide variety of prophylactic regimens without clear pat-
terns of use, including acetylsalicylic acid (ASA), low molecular weight
heparin (LMWH), intermittent compression devices and other forms of
prophylaxis (7). However, these surveys are geographically restricted
and may reflect only a specific regional guidance for thromboprophy-
laxis. Therefore, the main objective of this international survey study
was to evaluate the worldwide current practice and rationale among FA
surgeons regarding VTE prophylaxis in elective and trauma FA surgery.
Furthermore, this study aimed to explore factors that influence the pre-
scription of thromboprophylaxis.
Table 2
Risk factors for prescription of thromboprophylaxis in foot and ankle surgery

Risk Factors for Prescription Elective Surgery n = 275 (%) Traumatic Surgery n = 225 (%)

Previous DVT 269 (98) 217 (96)
Immobility 180 (65) 157 (70)
Obesity 171 (62) 147 (65)
Inherited thrombophilia 171 (62) 146 (65)
Materials and Methods

Based on previously published surveys on VTE prophylaxis, a 14-item online ques-
tionnaire was designed, covering topics related to thromboprophylaxis on FA surgery.
Previously published studies were found using a literature search (PubMed and Cochrane
Library) which yielded 8 articles specifically related to surveys on FA surgery (16-23). A
pilot study was conducted to test the questionnaire (provided in the supplement appen-
dix) by applying it to 10 FA surgeons from different hospitals and countries.

From February 2019 to March 2020, the questionnaire was sent by e-mail to FA sur-
gery societies across the world. As some surgeons were affiliated with multiple societies,
they received the invitation several times, but were able to fill the form only once, making
it impossible to calculate the response rate. These societies included the American Ortho-
paedic Foot and Ankle Society, Australian Orthopaedic Foot and Ankle Society, Asian Fed-
eration of Foot and Ankle Surgeons, Latin American Federation of Foot and Ankle
Surgeons (FLAMeCIPP), and European Federation of Foot and Ankle Surgeons. The
Informed Consent Term was sent in the body of the email and participation in the survey
started when the participant voluntarily included their email address in the predeter-
mined field. The questionnaire was sent twice, with an interval of 1 month between
them, to remind those who did not respond after the first message. Questionnaires were
accepted if the data were complete; unverified or incomplete data were excluded.

The questionnaire was hosted by the International Society of Thrombosis and Haemo-
stasis RedCap (Research Electronic Data Capture) platform (24,25). REDCap is a secure,
web-based software platform designed to support data capture for research studies

The study was approved by Ethics Committee and data were analyzed using the Stata
Statistical Software 14 (StataCorp LP, College Station, TX), to create the percentage tables
and figures.
Oral contraceptives 154 (56) 135 (60)
Venous stasis disease 143 (52) 122 (54)
Malignancy 148 (54) 124 (55)
Hindfoot surgery 85 (31) 79 (35)
Ankle replacement 97 (35) 54 (24)
Age 75 (27) 65 (29)
Diabetes 62 (23) 54 (24)
Pregnancy 45 (16) 37 (16)
Forefoot surgery 4 (1) 8 (4)
Ankle arthroscopy 6 (2) 5 (2)
Other 41 (15) 29 (13)

Abbreviations: FA, foot and ankle; DVT, deep vein thrombosis.
Results

A total of 773 FA orthopedic surgeons from 49 different countries,
including all continents, completed the survey. After exclusion of
unverified or incomplete data (n = 80; 10.3%), 693 respondents were
included in the analysis.

A total of 392/693 (56.5%) surgeons answered that they perform
more than 200 FA procedures per year, indicative for their experience.
In the previous 12 months, 480/693 (69.3%) respondents reported that
at least 1 thromboembolic event (either a deep vein thrombosis [DVT]
or pulmonary embolism) had occurred within their own or a col-
leagues’ practice.

Surgeons were questioned about their position on the need of VTE
prophylaxis in orthopedic and FA surgeries (Table 1). Almost all FA sur-
geons (669/693, 97%) responded that thromboprophylaxis is manda-
tory or sometimes required. Only a few surgeons believed that
thromboprophylaxis was not indicated due to a low VTE risk. Half of
the respondents informed that they prescribe thromboprophylaxis
from the standing point that VTE prevention outweighs the bleeding
risk. Respondents were also asked if prescription of (type of) thrombo-
prophylaxis was substantiated by local or national guidelines. Most sur-
geons (59%) reported that there were no hospital or national guidelines
for VTE prophylaxis for FA surgery. If such guidelines would exist, 84%
of surgeons answered that they would comply to them.

Previous DVT, immobility, obesity and inherited thrombophilia were
considered the main risk factors indicative of thromboprophylaxis use
(Table 2), which also applied to traumatic FA procedures. Age was often
considered as a risk factor by the respondents, mainly when patients
were aged over 60 y. For 92% of surgeons, immobility was considered a
risk factor as any non-weightbearing immobilization (including cast).
When asked for other risk factors other than the ones listed in the sur-
vey, the most commonly mentioned were ‘smoking’ and ‘Achilles’ sur-
gery’. When asked about risk assessment models to evaluate and
predict the risk for VTE in FA surgery, a third reported their use whereas



Table 3
Risk assessment models for venous thromboembolism in foot and ankle surgery

Outcome Number of Surgeons
Number/Total Number (%)

Use of risk assessment models
Yes 215/685 (31)
No 470/685 (69)

Awareness of risk assessment models
Yes 333/685 (49)

Risk assessment models in use
Caprini 98 (29)
NICE 78 (23)
Padua 19 (6)
Plymouth 16 (5)
Nygaard 10 (3)
Roberts 6 (2)
L-TriP (cast) 3 (1)
Other 63 (19)

No 352/685 (51)

Abbreviations: FA, foot and/or ankle; L-TriP (cast); Leiden-Thrombosis Risk Prediction for
patients with cast immobilization score; NICE, The National Institute of Health and Care
Excellence; VTE, venous thromboembolism.
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almost half of all respondents were aware of their existence (Table 3).
Of these tools, the Caprini score and The National Institute for Health
and Care Excellence guidance were the most popular.

In case thromboprophylaxis was prescribed, ASA, LMWH and direct
oral anticoagulants (DOACs) were the preferred choice (Table 4). Of
DOACs, about three-quarters of surgeons used rivaroxaban. Overall,
less mechanical prophylaxis was used in traumatic than in elective sur-
gery. Warfarin was barely used (2%). When thromboprophylaxis was
prescribed, about 50% of respondents used it for the total duration of
immobilization.

The participants were asked about their continent of residence, and
of those who answered (n = 666; 100%), 129 (19.4%) were from Europe,
292 (43.8%) from North America, 174 (26.1%) from Latin America, 37
(5.6%) from Oceania, 27 (4.1%) from Asia, 7 (1.1%) and from Africa. and.
The preferred choice of thromboprophylaxis per continent is shown in
Fig. The use of ASA was more common in North America as compared
with the rest of the world. In Europe, LMWH was predominantly pre-
scribed. DOACs are used less in North America and Europe, but more in
South America and Africa.
Discussion

We performed a worldwide survey aimed to evaluate the rationale
and current practices of thromboprophylaxis for FA surgery. A total
number of 693 FA orthopedic surgeons worldwide completed the
survey of whom the majority performed more than 200 FA procedures
per year. About two thirds of respondents reported that, in their prac-
tice, at least 1 VTE event occurred in the previous year, emphasizing
the frequency of this complication. Most surgeons responded that
thromboprophylaxis was sometimes needed but the type of anticoagu-
lant used varied in different continents. In case thromboprophylaxis
was prescribed, previous DVT, immobility, obesity and inherited
Table 4
Type of thromboprophylaxis use in elective and traumatic foot and ankle surgery

Type of FA Surgery Ty

ASA LMWH DOAC Compressive Stockings

Elective surgery, n (%) 325 (47) 291 (42) 216 (31) 144 (21)
Traumatic surgery, n (%) 289 (42) 286 (41) 179 (26) 91 (13)

Abbreviations: ASA, acetylsalicylic acid; DOAC = direct oral anticoagulant; FA, foot and/or ankle
thrombophilia were considered the main risk factors indicative for
thromboprophylaxis use.

Remarkably, more than half of the surgeons surveyed, reported that
no hospital/national guidelines for VTE prophylaxis in FA surgery
existed in their institution/country. This indicates that the existing rec-
ommendations and guidelines are not well known among orthopedic
surgeons across the world. Despite the lack of uniform guidelines and
recommendations, almost half of surgeons routinely prescribe throm-
boprophylaxis following surgery. In contrast, Gadgil and Thomas found
that 19% of surgeons used thromboprophylaxis following either elective
or trauma orthopedic FA surgery (18). In another survey study, up to
98% of FA surgeons responded that they use thromboprophylaxis for
high-risk patients (22). Shah et al (20) conducted an e-mail-based sur-
vey of active AOFAS committee members about VTE prophylaxis, con-
cluding that there is a wide variation in thromboprophylaxis within the
FA community. This is confirmed by the findings from our worldwide
survey which shows a large variety in prescription patterns.

Some risk factors are strongly associated with VTE following FA sur-
gery and considered in guidelines, as multi-trauma, obesity, previous
VTE immobility, inherited thrombophilia, use of hormone replacement
therapy or oral contraceptives and a non-weightbearing status.
(3,10,11,18,23,26,27) In our survey study, 4 risk factors were clearly
indicative for thromboprophylaxis prescription: previous VTE, immo-
bility, obesity and inherited thrombophilia. Less frequent but still often
mentioned risk factors were smoking and Achilles’ surgery. According
to the American College of Foot and Ankle Surgeons, there is insufficient
evidence supporting the role of smoking as a risk factor (11). This also
accounts for sex, race/ethnicity, pregnancy, and cardiovascular risk fac-
tors (11). Regarding Achilles surgery, the risk of VTE in patients with an
Achilles’ tendon rupture is high, varying between 4.9% and 7.0%, but
routine prescription of chemoprophylaxis is not supported with the
current evidence available, except in high-risk patients (2,10,28).

Although VTE after orthopedic FA surgery is rare, 23% of our respon-
dent surgeons always prescribe prophylaxis (1,2,4,29-31). Another 70%
prescribe prophylaxis in specific situations. As most patients will not
experience a VTE following surgery, currently, many patients are over-
treated. It could be beneficial to target high-risk individuals to increase
the risk-benefit ratio of thromboprophylaxis (10,32). However, defining
a high-risk patient is challenging. To predict the risk of VTE, RAM have
been developed to estimate an individual’s risk for VTE (31,33-35). Half
of surgeons are aware of the existence of RAMs and a small third of
respondents makes use of them. This implies that a few surgeons delib-
erately chose not to use any. However, although several RAMs have
been developed to guide of the use of thromboprophylaxis in the clini-
cal patient, there is only 1 RAM dedicated for lower limb immobiliza-
tion (31). Even though none of the ‘general’ RAMs developed for
general surgery and hospitalized patients have been validated for use
in FA surgery, they are still used by approximately 30% of surgeons
(11,20,30,35,36,37).

Considering different types of thromboprophylaxis in FA surgery,
insufficient evidence exists to support isolated use of ASA in high-risk
patients, although it’s currently prescribed and recommended for other
orthopedic patients (7,11,32). LMWH is supported by mixed evidence
but may be considered for higher risk patients who will be immobilized
pe of Prophylaxis (n = 693)

External Foot and Leg Pumps Subcutaneous Unfractionated Heparin Warfarin

100 (14) 73 (11) 17 (2)
70 (10) 73 (11) 11 (2)

; LMWH, low-molecular-weight heparin.



Fig. Infographic of type of thromboprophylaxis use in foot and ankle surgery per continent in a world map. The chart size represents the sample size. The y-axis is measured in percen-
tages. This infographic is a visualization of the division in use of thromboprophylaxis type per continent in a world map. Abbreviations: DOACs, direct oral anticoagulants; LMWH, low-
molecular-weight heparin.
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(29,38-43). The evidence for mechanical prophylaxis is less strong and
inconclusive, although it is routinely used (6,7,11). Our results show
that the use of ASA in North America is higher compared to the rest of
the world. The same accounts for the use of LMWH in Europe, while the
use of DOACs is not as high. These results corroborate with those pre-
sented in a previous survey of American and British FA surgeons in
2006, which showed that ASA and LMWH were the most frequently
used agents among AOFAS members and British Orthopaedic Foot
Surgery Society members, respectively (18).

Half of surgeons prescribe thromboprophylaxis for the complete
duration of immobilization. It is important to mention that the immobi-
lization itself, a condition closely related to FA surgical interventions, is
a major independent risk factors for VTE besides the surgical procedure,
and there are strong recommendations to use any type of prophylaxis
in this group of patients (3,10,27). Current recommendations for the
duration of LMWH therapy is that it should ideally be continued for the
duration of immobilization (11,26).

To the best of our knowledge, this is the largest questionnaire per-
formed to date among orthopedic surgeons regarding thromboprophy-
laxis in FA procedures and the first study performed globally. Some
limitations of this study are worth mentioning. Firstly, we were unable to
calculate the response rate, since the questionnaire was sent to continen-
tal societies which include surgeons that are affiliated to multiple socie-
ties, although they could only answer the questionnaire once. Secondly,
although all respondents answered the number of VTE events that they
had seen in the year before answering the survey, the design of this study
cannot state the incidence of VTE in FA surgery. The ideal design for
determine the incidence of a giving disease should be a cohort study.
Lastly, Europe, North and South America represent most of the respon-
dent group and, therefore, reduces the generalization of our results.

In conclusion, despite the low VTE rate in FA surgery, a great major-
ity of surgeons stated that thromboprophylaxis can be needed. Current
practice regarding VTE prophylaxis in FA surgery shows that ASA,
LMWH and DOACs are mostly prescribed, although intercontinental
discrepancies exist. This survey shows that FA surgeons considered that
certain evidence-based risk factors are associated with the develop-
ment of VTE, contributing to the knowledge on the importance of risk
assessment to guide the thromboprophylaxis in FA surgery. Develop-
ment of international guidelines to help FA surgeons to choose the best
thromboprophylaxis strategy, becomes paramount for a safer clinical
practice focused on each patient specifically.
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