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Management of patients with hip fracture 
receiving anticoagulation: What are we 
doing in Canada?

Background: Direct oral anticoagulants (DOACs) are rapidly replacing warfarin for 
therapeutic anticoagulation; however, many DOACs are irreversible and may complicate 
bleeding in emergent situations such as hip fracture. In this setting, there is a lack of 
clear guidelines for the timing of surgery. The purpose of this study was to evaluate the 
current practices of Canadian orthopedic surgeons who manage patients with hip frac-
ture receiving anticoagulation.
Methods: In January–March 2018, we administered a purpose-specific cross-sectional 
survey to all currently practising orthopedic surgeons in Canada who had performed hip 
fracture surgery in 2017. The survey evaluated approaches to decision-making and 
 timing of surgery in patients with hip fracture receiving anticoagulation.

Results: A total of 280 surgeons representing a mix of academic and community prac-
tice, seniority and fellowship training responded. Nearly one-quarter of respondents (66 
[23.4%]) were members of the Canadian Orthopaedic Trauma Society (COTS). Almost 
three-quarters (206 [73.6%]) felt that adequate clinical guidelines for patients with hip 
fracture receiving anticoagulation did not exist, and 177 (61.9%) indicated that anesthe-
siology or internal medicine had a greater influence on the timing of surgery than the 
attending surgeon. A total of 117/273 respondents (42.9%) indicated that patients taking 
warfarin should have immediate surgery (with or without reversal), compared to 63/270 
(23.3%) for patients taking a DOAC (p < 0.001). Members of COTS were more likely 
than nonmembers to advocate for immediate surgery in all patients (p < 0.05).

Conclusion: There is wide variability in Canada in the management of patients with hip 
fracture receiving anticoagulation. Improved multidisciplinary communication, prospec-
tively evaluated treatment guidelines and focus on knowledge translation may add clarity 
to this issue. Level of evidence: IV.

Contexte : Les anticoagulants oraux directs (AOD) prennent rapidement la place de la 
warfarine en anticoagulothérapie; or, de nombreux AOD sont irréversibles et peuvent 
compliquer une hémorragie en cas d’incident comme une fracture de la hanche. Dans ce 
contexte, il n’y a pas de recommandations claires pour choisir le moment de l’opération. 
Cette étude avait pour but d’évaluer les pratiques actuelles des chirurgiens orthopédistes 
canadiens qui traitent des patients avec fracture de la hanche sous anticoagulothérapie.

Méthodes  : De janvier à mars 2018, nous avons réalisé un sondage transversal ciblé 
auprès des chirurgiens orthopédistes en exercice au Canada qui avaient opéré des 
hanches fracturées en 2017. Ce sondage a servi à évaluer leurs approches concernant la 
prise de décision et le moment choisi pour opérer les patients avec fracture de la hanche 
sous anticoagulothérapie.

Résultats  : Au total, 280 chirurgiens représentant une multitude de cliniques universi-
taires et communautaires, de niveaux d’ancienneté et de surspécialités ont participé. Près 
du quart des répondants (66 [23,4 %]) étaient membres de la Canadian Orthopaedic 
Trauma Society (COTS). Près des trois quarts (206 [73,6 %]) considéraient qu’il n’y avait 
pas de directives cliniques adéquates pour les cas de fracture de la hanche sous anticoagu-
lothérapie, et 177 (61,9 %) ont indiqué que l’anesthésie ou la médecine interne avait une 
plus grande influence que le chirurgien traitant sur le moment choisi pour opérer. Selon 
117 répondants sur 273 (42,9 %), les patients prenant de la warfarine devraient être 
opérés sans délai (avec ou sans réversibilité), comparativement à 63 sur 270 (23,3 %) pour 
les patients prenant des AOD (p < 0,001). Les membres de la COTS étaient plus suscepti-
bles que les autres de préconiser une opération immédiate chez tous les patients (p < 0,05).

Conclusion : Au Canada, la prise en charge des patients avec fracture de la hanche sous 
anticoagulothérapie varie considérablement. Le fait d’améliorer la communication trans-
disciplinaire, d’évaluer prospectivement les directives sur les traitements et de tabler sur 
l’application des connaissances pourrait clarifier la question. Niveau de preuve : IV.
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W arfarin, a vitamin K antagonist, was first used 
in humans in the mid-20th century. It has 
since become commonly used worldwide for 

therapeutic anticoagulation of atrial fibrillation, throm-
bosis and valvular heart disease.1 The effectiveness and 
safety of warfarin depend on close monitoring of a nar-
row therapeutic window susceptible to multiple food and 
drug interactions. Falling outside the window means an 
increased risk of bleeding or reduced medication effec-
tiveness for the target condition. To overcome these spe-
cific problems,2 direct oral anticoagulants (DOACs) that 
target factor  Xa and thrombin were developed.3 Com-
pared to warfarin, DOACs need less monitoring, have 
stable drug activity levels and have been shown to be safe 
in large clinical trials.3 There is increased advocacy for 
use of DOACs for conditions for which warfarin was pre-
viously indicated.4

However, although DOACs may address the difficulties 
with warfarin, a large problem still exists: a number of 
DOACs lack reversal agents for use in emergent settings.5–7 
Hypocoagulability due to warfarin also poses a grave sur-
gical risk but is managed through the intravenous adminis-
tration of vitamin K in combination with fresh frozen 
plasma or prothrombin complex concentrate or both. 
Direct oral anticoagulants cannot be managed with these 
products, which prevents timely and clinically appropriate 
treatment for patients requiring emergent surgery.8 One 
particularly vulnerable patient group is older patients with 
hip fracture, in whom surgical delay may be life-
threatening and who will continue to bleed internally 
regardless of the timing of surgery.9

With the aging population, the frequency of hip frac-
tures is expected to increase, and it is becoming obvious 
that delays to surgery increase morbidity and mortality in 
these patients.10–12 Enthusiastic adoption of DOAC use in 
older people is creating a barrier to expedient surgery, 
and there are no high-quality, evidence-based guidelines 
for management of patients receiving DOACs in the peri-
operative period. There is also no evidence to suggest 
that delaying hip fracture repair is beneficial in patients 
receiving any type of anticoagulation. Because of this, 
deciding on the timing of surgery is often made through 
the collaboration of surgery, anesthesiology and internal 
medicine, and is often based on prior personal experience 
or institutional habits. Uncertainty and inconsistency of 
practice in managing use of DOACs may hinder patient 
access to care, increase overall morbidity and lead to 
poorer clinical outcomes.13,14

The first step in improving care is to understand the 
current care environment. The purpose of this study was 
to assess the current opinions, practices and experience of 
Canadian orthopedic surgeons when presented with a 
patient with hip fracture receiving warfarin or a DOAC. 
Our hypothesis was that Canadian surgeons’ approach to 
this situation is highly variable.

Methods

The proposed study was approved by the University of Cal-
gary Conjoint Health Research Ethics Board (REB17–1785).

Survey design and development

A purpose-specific cross-sectional survey was developed by 
3 of the authors (N.J.W., T.L.S., M.T.S.) at the primary 
study centre. The intent of the survey was to capture infor-
mation in 3 domains: surgeon characteristics (demographic 
characteristics, subspecialty training and clinical practice 
type); surgeon perception of timing of hip fracture surgery 
for patients receiving anticoagulants; and surgeon 
approaches to specific clinical scenarios presented in the sur-
vey. The development of the survey questions was guided 
by the American College of Chest Physicians (CHEST) 
guidelines,15 the Alberta Hip Fracture Care Pathway Tool-
kit16 and the personal experiences of the research team.

We conducted a pilot study to test the face validity of 
the survey. Ten practising orthopedic surgeons in Calgary, 
Alberta were selected for the initial test. After completing 
the survey, they edited and critiqued the questionnaire to 
further refine and prepare it for wider dissemination in 
both English and French. The survey was translated into 
French by a bilingual coauthor (D.D.-B.). Study data were 
collected electronically and managed using a research elec-
tronic data-capture system (REDCap) hosted at the Uni-
versity of Calgary Clinical Research Unit. REDCap is a 
secure, Web-based application designed to support data 
capture for research studies, providing an intuitive inter-
face for validated data entry, audit trails for tracking data 
manipulation and export procedures, automated export 
procedures for seamless data downloads to common statis-
tical packages, and procedures for importing data from 
external sources.

The finalized survey consisted of 4  sections with 
16  core questions and optional open-ended questions 
(Appendix 1, available at canjsurg.ca). Section 1 assessed 
the current preoperative management of patients with hip 
fracture receiving anticoagulation at individual institu-
tions. Section 2 presented 2 hypothetical cases of patients 
receiving anticoagulation; respondents were asked to indi-
cate their preferred management. Section 3 explored the 
use of tranexamic acid in patients with hip fracture. Sec-
tion  4 elicited demographic information including the 
region and type of practice, years in practice, volume of 
hip fracture procedures performed within a given year and 
specialty training. No personal identifying information 
was collected.

Participant recruitment

All currently practising orthopedic surgeons in Canada 
who had performed hip fracture surgery in 2017 were 
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eligible to participate. Retired surgeons, medical students, 
residents and fellows in training were ineligible. Orthope-
dic surgeons were invited to participate through their 
respective regional and national orthopedic associations, 
academic institutions, community hospitals and subspe-
cialty groups. Permission was granted by all organizations 
to distribute the survey to their members using their 
respective administrative teams and electronic mailing 
lists. Implied consent was obtained on survey completion. 
Participants were given 3 months to respond to the survey 
(Jan. 1–Mar. 31, 2018), and a follow-up remind er email 
was sent at the midpoint. The survey was voluntary and 
without incentive.

Quantifying the total number of Canadian orthopedic 
surgeons who fix hip fractures proved challenging; at best, 
the number is an estimate based on self-reporting17 and 
personal communications combined with general popula-
tion metrics. This strategy yielded an estimate of 1162 sur-
geons performing hip fracture surgery across Canada, 
which constituted the survey’s target population. We used 
this estimate to calculate a sample size of 289 respondents 
(95% confidence, 5% error) to be representative of the 
entire group.

Statistical analysis

We compared categorical variables using descriptive statis-
tics, the Pearson χ2 test or the Fisher exact test, as appropri-
ate. All statistical analyses were conducted with SPSS Statis-
tics software, Version 24 (IBM Corp.) in which all tests were 
2-sided and a p value ≤ 0.05 was considered to be significant.

Results

A total of 289  responses were collected, of which 280 
were complete and usable, for an estimated response rate 
of 24.1%. Each province was represented. The respon-
dents’ demographic characteristics by primary practice 
location are shown in Table 1. About half (142 [50.7%]) 
of surgeons reported practising in a community of fewer 
than 500 000 people (Appendix 2, available at canjsurg.ca). 
A total of 118 respondents (42.1%) reported that they 
were in the later stages of their career (>  14  yr). One-
third of respondents (94 [33.6%]) reported having trauma 
subspecialty training, and almost one-quarter (66 
[23.6%]) were members of the Canadian Orthopaedic 
Trauma Society (COTS). Community and academic hos-
pitals were equally represented as the primary place of 
work (Appen  dix 2). A total of 223/269 surgeons (82.9%) 
reported that they had performed 20 or more hip fracture 
procedures in the previous year. Almost half (138 
[49.3%]) reported anticoagulation in 11%–25% of their 
patients with hip fracture.

Almost three-quarters of respondents (206 [73.6%]) 
felt that adequate clinical guidelines did not exist for the 

management of patients with hip fracture receiving anti-
coagulation. A total of 177 (63.2%) indicated that the 
anesthesia or internal medicine teams, or both, had the 
greatest influence on the timing of surgery for patients 
with hip fracture receiving anticoagulants.

A total of 117/273  respondents (42.9%) indicated that 
they would advocate for expedited surgery when presented 
with a patient receiving warfarin, compared to 63/270 
(23.3%) when presented with a patient receiving a DOAC, 
a statistically significant difference (p < 0.001) (Figure 1).

We found no significant difference according to level of 
expertise in whether surgeons would advocate for immedi-
ate versus delayed surgery in either anticoagulation group 
(Table 2). There was also no significant difference in advo-
cating for immediate versus delayed surgery according to 
fellowship training. Members of COTS were more likely 
than nonmembers to advocate for immediate surgery for 
both patients receiving warfarin (p  < 0.001) and those 
receiving a DOAC (p = 0.04).

Significantly more respondents reported that they 
would sometimes, often or almost always use tranexamic 
acid in patients undergoing elective arthroplasty (216/231 
[93.5%]) than in those with polytrauma (119/205 [58.0%]) 
or hip fracture (149/271 [55.0%]) (p < 0.001).

Table 1. Respondents’ demographic characteristics by primary 
practice location

Characteristic

Primary practice location; no. (%)  
of respondents

Academic 
institution 
n = 113

Community 
hospital 
n = 100

All* 
n = 280

Level of expertise

    Early career (< 7 yr) 26 (23.0) 31 (31.0) 72 (25.7)

    Mid-career (7–14 yr) 26 (23.0) 29 (29.0) 74 (26.4)

    Late career (> 14 yr) 53 (46.9) 37 (37.0) 118 (42.1)

    Missing 8 (7.1) 3 (3.0) 16 (5.7)

Fellowship training

    Orthopedic trauma 62 (54.9) 13 (13.0) 94 (33.6)

    Arthroplasty 41 (36.3) 30 (30.0) 94 (33.6)

    Other 19 (16.8) 31 (31.0) 70 (25.0)

    None 2 (1.8) 31 (31.0) 43 (15.4)

COTS member 54 (47.8) 55 (55.0) 66 (23.6)

No. of hip fracture procedures 
in 2017

    < 20 20 (17.7) 18 (18.0) 45 (16.1)

    20–50 61 (54.0) 57 (57.0) 164 (58.6)

    > 50 26 (23.0) 23 (23.0) 60 (21.4)

    Not applicable 6 (5.3) 2 (2.0) 11 (3.9)

Patients with hip fracture who 
received anticoagulants in 
2017, %

    < 5 5 (4.4) 6 (6.0) 14 (5.0)

    5–10 39 (34.5) 24 (24.0) 78 (27.9)

    11–25 47 (41.6) 53 (53.0) 140 (50.0)

    > 25 22 (19.5) 17 (17.0) 48 (17.1)

COTS = Canadian Orthopaedic Trauma Society. 
*Includes mixed (community and academic hospital) and “other.”
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discussion

This survey shows the practice variability in 2017 among 
Canadian orthopedic surgeons in the management of 
patients with acute hip fracture receiving anticoagulation. 
Regardless of the type of anticoagulant used, there was a 
trend toward delaying surgery. Surprisingly, a majority of 
attending orthopedic surgeons (61.9%) did not feel they 
were the most responsible physician in dictating the 
 timing of surgery. This decision to delay did not seem to 
be influenced by individual practice factors, such as 

region, type of practice, years of experience or specialty 
training. Members of COTS, a research-focused group, 
were more likely than nonmembers to expedite surgery 
regardless of type of anticoagulation. This relation should 
be further explored.

Strong evidence exists that prioritizing hip fracture sur-
gery leads to improved outcomes, decreased mortality and 
decreased length of hospital stay.10–12 There is less evi-
dence regarding patients with hip fracture receiving anti-
coagulation. Ahmed and colleagues18 showed that the use 
of a protocol for patients taking warfarin decreased time 

Fig. 1. Number of respondents who would advocate for immediate versus delayed surgery for 
patients with a hip fracture receiving anticoagulation with warfarin or a direct oral anticoagulant 
(DOAC) (p < 0.001).
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Table 2. Characteristics associated with advocating for immediate versus delayed surgery for 
patients with hip fracture receiving warfarin or a DOAC

Characteristic

Warfarin; no. (%) of respondents DOAC; no. (%) of respondents

Immediate 
surgery

Delayed 
surgery p value

Immediate 
surgery

Delayed 
surgery p value

Level of expertise 0.1 0.6

    Early career 38 (52.8) 34 (47.2) 19 (26.4) 53 (73.6)

    Mid-career 23 (35.4) 42 (64.6) 13 (17.6) 61 (82.4)

    Late career 59 (46.8) 67 (53.2) 27 (23.1)* 89 (76.1)*

Fellowship training 0.1 0.6

    Orthopedic trauma 53 (56.4) 41 (43.6) 29 (30.8)* 64 (68.1)*

Arthroplasty 30 (46.9) 34 (53.1) 12 (18.8) 52 (81.2)

    Other 28 (40.6) 41 (59.4) 14 (20.3) 55 (79.7)

COTS membership < 0.001 0.04

    Member 42 (63.6) 24 (36.4) 21 (31.8)* 44 (66.7)*

    Nonmember 79 (38.7) 125 (61.3) 40 (19.6) 164 (80.4)

COTS = Canadian Orthopaedic Trauma Society; DOAC = direct oral anticoagulant. 
*One respondent indicated “other.”
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to surgery from 73 to 37 hours without increased compli-
cations or blood loss. Mullins and colleagues19 published a 
retrospective analysis of 63  consecutive patients with hip 
fracture receiving a DOAC who underwent expedited sur-
gery (rather than being delayed for drug metabolism) and 
a matched cohort from the National Hip Fracture Data-
base. The average time from admission to surgery was 19 
(range 7–64) hours, with no significant difference in rates 
of perioperative mortality or transfusion, or decrease in 
hemoglobin level. A further study of 19 expedited patients 
receiving DOACs compared to a matched cohort gave 
similar findings.20

Given the lack of robust evidence, practice patterns in 
the management of patients with hip fracture receiving 
anticoagulation have not evolved over the years across 
Canada.8,21 National guidelines do not exist. Soft 
regional, provincial and international guidelines or rec-
ommendations do exist; however, to our knowledge, they 
are not followed regularly and have never been evaluated 
prospectively.

The issue is complex. One layer of complexity is that 
medical providers tend to function in practice silos, with 
the result that collaborative guidelines do not get estab-
lished at any level. Substantial time can elapse while the 
various stakeholders (internal medicine, anesthesia, ortho-
pedic surgery and patient/family) debate the “right” deci-
sions. The problems inherent in this silo effect are exacer-
bated by individual variation in opinion and practice within 
each silo. The net result is that the best-practice answer 
changes every day.

A second layer to consider is that, within the silo of 
orthopedic surgery, knowledge translation is not as effec-
tive as it could be. Despite reasonable evidence that 
patients with hip fracture receiving anticoagulation should 
not wait for surgery, in our experience, there is still a 
strong impulse toward delay among surgeons. Intuitively, 
this delay is reasonable as the surgeon contemplates the 
patient exsanguinating on the table. Local and national 
champions could provide a solution by creating logical 
treatment pathways followed by prospective evaluation and 
publication.

Tranexamic acid is an antifibrinolytic that has been 
used to limit bleeding and decrease the need for transfu-
sion in orthopedic procedures.22 It has been shown to be 
effective in elective hip and spine surgery, as well as for 
use in the polytrauma setting.23–26 The World Health 
Organization has placed this medication on its essential 
list for patients with trauma.27,28 Although the use of 
tranexamic acid has been studied and advocated in patients 
with hip fracture,29 we saw wide practice variability: one-
third of our respondents reporting using tranexamic acid 
often or almost always in patients with hip fracture, com-
pared to 70.4% for patients undergoing elective arthro-
plasty (p  < 0.001). This again may be a lack of adequate 
knowledge translation.

Limitations

With 280  respondents, our study was slightly under-
powered (projected representative sample size 289), and 
therefore our sampled population may not be representa-
tive of all Canadian orthopedic surgeons treating hip 
fractures. In addition, almost one-quarter of respondents 
were COTS members; thus, this group may not be repre-
sentative of the “typical” Canadian surgeon. We assessed 
self-reported perceptions, and self-assessment usually 
leads to substantial recall bias.30 The survey design also 
had limitations. The questions were not randomized or 
alternated, and we did not use cookies or individual IP 
addresses to track respondents. As such, view rate, par-
tici pation rate and completion rate were not calculated. 
The survey did not give respondents an opportunity to 
review or edit their answers, which may have affected the 
accuracy of their responses.

conclusion

The lack of consensus and of established guidelines on 
the management of patients with hip fracture receiving 
DOACs highlights the need for well-designed random-
ized controlled trials to rigeriously establish best-practice 
pathways for the fragile patient population. The results 
could aid to diminish variability of care and improve 
patient outcomes.
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