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Abstract
Objective: There continues to be controversy over whether operative delay is necessary for patients on antiplatelet therapy,
particularly for elderly patients with hip fractures. This study sought to assess current clinical practices of orthopedic surgeons
regarding perioperative management of these patients. Methods: A 12-question, Web-based survey was distributed to
orthopedic surgeons via e-mail. Questions regarding timing of surgery assumed patients were on antiplatelet therapy and assessed
attitudes toward emergent and nonemergent orthopedic cases as well as operative delay for specific closed fracture types.
Responses were compared using unpaired, 2-tailed Student t tests for continuous variables and Pearson chi-square tests with odds
ratios (ORs) and 95% confidence intervals (CIs) for categorical variables. Statistical significance was defined as a P value <.05.
Results: Overall 67 orthopedic surgeons responded. Fifty-two percent (n ¼ 35) of the respondents described their practice as
academic. Thirty-nine percent (n ¼ 25) of the surgeons indicated that no delay was acceptable for urgent but nonemergent
surgery, and 78% (n ¼ 50) reported no delay for emergent surgery was acceptable. Sixty-eight percent (n ¼ 46) of respondents
felt patients on antiplatelet therapy with closed hip fractures did not require operative delay. Surgeons who opted for surgical
delay in hip fractures were more likely to delay surgery in other lower extremity fracture types (OR ¼ 16.4, 95% CI 4.48-60.61,
P < .001). Sixty-four percent (n ¼ 41) of the surgeons indicated there was no protocol in place at their institution. Conclusions:
There continues to be wide variability among orthopedic surgeons with regard to management of patients with fracture on
antiplatelet therapy. Over a quarter of surgeons continue to opt for surgical delay in patients with hip fracture. This survey
highlights the need to formulate and better disseminate practice management guidelines for patients with fracture on antiplatelet
therapy, particularly given the aging population in the United States.
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Introduction

As the population ages, an increasing number of patients are

prescribed antiplatelet therapy (clopidogrel, aspirin, cilosta-

zol, ticlopidine, dipyridamole, etc) for a variety of indications

including cardiovascular disease, prevention of thrombotic

events after drug-eluting stent placement, peripheral arterial dis-

ease, and secondary prevention of cerebrovascular ischemic

events.1,2 The potential increase in risk of perioperative bleeding

associated with antiplatelet therapy must be balanced with the

associated morbidity of delaying a necessary surgery.3 A single

dose of clopidogrel, for example, will affect platelets for the

remainder of their life span with normal platelet function return-

ing in concert with turnover of the cells between 5 days and

9 days.4 As patients with cardiac comorbidities requiring these

drugs are often similarly at risk for osteoporosis and thus for

fragility fractures, this population presents a unique dilemma for

orthopedic surgeons who perform emergent, urgent, as well as

elective operations on these patients.5 Additionally, a nationwide

cohort study published in 2012 by Jørgensen et al concluded clo-

pidogrel taken by itself in the recommended dose range is

1 Department of Orthopaedic Surgery, NYU Hospital for Joint Diseases, New

York, NY, USA
2 Department of Orthopaedic Surgery, Jamaica Hospital Medical Center,

Queens, NY, USA

Corresponding Author:

Kenneth Egol, Department of Orthopaedic Surgery, NYU School of Medicine,

NYU Hospital for Joint Diseases, 301 East 17th Street, New York, NY 10003,

USA.

Email: kenneth.egol@nyumc.org

Geriatric Orthopaedic Surgery
& Rehabilitation
2015, Vol. 6(4) 289-294
ª The Author(s) 2015
Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/2151458515605156
gos.sagepub.com

http://www.sagepub.com/journalsPermissions.nav
http://gos.sagepub.com


associated with a risk of fractures, although the in vivo effects of

antiplatelet drugs on bone metabolism are uncertain. 5

Given these facts, the lack of well-established guidelines

regarding the perioperative management of patients under-

going surgical intervention for orthopedic injuries who are

on antiplatelet therapy is particularly concerning.6 The poten-

tial morbidity associated with patients being taken off antipla-

telet therapy must be weighed in these decisions as well,

adding complexity to the dilemma. These decisions are

encountered most frequently in the geriatric population and

are particularly difficult in elderly patients who have sus-

tained a hip fracture, given the established advantages of early

surgery for these patients.7

Differing recommendations have been made in the literature

regarding management of patients with fracture on antiplatelet

and anticoagulant therapy. However, recent studies are suppor-

tive of the safety and benefit of early surgery for patients with

hip fracture on antiplatelet therapy.6,8-10 Previous surveys of

orthopedic surgeons in the United Kingdom and of orthopedic

program directors in the United States have demonstrated wide

variation in practice patterns for these scenarios, with the last

evaluation of practice patterns in the United States completed

in 2008, to our knowledge.6,11,12

This study sought to assess the current practice pattern

among a sample of orthopedic surgeons in the United States

regarding operative delay in perioperative management of

patients on antiplatelet therapy. We also sought to discern

whether differences in current management of this patient pop-

ulation with respect to fracture type existed and to evaluate

evolving practices relative to those reported in the past surveys.

Methods

This study was approved by our home institution Internal

Review Board. A 12-question Web-based survey was created

(Table 1) and distributed to orthopedic surgeons registered with

the Orthopaedic Trauma Association (OTA) through their

Web-based survey registry and members of the American

Academy of Orthopaedic Surgeons (AAOS) present at local

academic conferences. As of 2015, the OTA lists 601 ‘‘active’’

members with a subset of 319 ‘‘clinical members’’ of which 72

are international members, leaving 247 OTA members eligible

for this study. Respondents were considered eligible if they

were currently practicing orthopedic surgeons in the United

States and clinical members of the OTA. Regarding respon-

dents at local conferences, approximately 200 or so additional

orthopedic surgeons were asked to participate. Additional

orthopedic surgeons approached were required to be actively

practicing in the United States and active members of the

AAOS to participate. Respondents were ultimately selected for

inclusion based on the completion of all survey questions and

meeting the aforementioned criteria.

Questions regarding timing of surgery assessed manage-

ment for patients on antiplatelet therapy in elective, urgent, and

emergent fracture care situations. Survey items were selected

based on questions in similar past surveys with additional

Table 1. Individual Survey Questions.

Question Possible responses

Q1. Please indicate your gender
and surgical experience.

Male <5 years
Male 5-10 years
Male >10 years
Female <5 years
Female 5-10 years
Female >10 years

Q2. In which region of the United
States do you primarily
practice?

- New England (Maine, New Hampshire,
Vermont, Massachusetts, Rhode Island,
Connecticut)

- Middle Atlantic (New York, New Jersey,
Pennsylvania)

- East North Central (Ohio, Indiana,
Illinois, Michigan, Wisconsin)

- West North Central (Minnesota, Iowa,
Missouri, North Dakota, South Dakota,
Nebraska, Kansas)

- South Atlantic (Delaware, Maryland,
District of Columbia, Virginia, West
Virginia, North Carolina, South Carolina,
Georgia, Florida)

- East South Central (Kentucky,
Tennessee, Alabama, Mississippi)

- West South Central (Arkansas, Louisiana,
Oklahoma, Texas)

- Mountain (Montana, Idaho, Wyoming,
Colorado, New Mexico, Arizona, Utah,
Nevada)

- Pacific (Washington, Oregon, California,
Alaska, Hawaii)

Q3. How would you characterize
your practice type?

Academic (University or Medical School
affiliated)

Nonacademic
Q4. What is your primary

practice setting?
Private practice—orthopaedic group
Private practice—solo practitioner
Private practice—multi-specialty group
Academic practice—salary from academic

institution
Academic practice—salary from private

practice
Hospital/Medical Center-salary from

hospital/medical center
Military practice—salary from military
Prepaid plan/Health Maintenance

Organization—salary from Health
Maintenance Organization

Other
Public institution—salary from nonmilitary

government entity
Locum Tenens

Q5. What is the standard OR
practice for patients on
antiplatelet therapy (eg, Plavix)
sustaining orthopaedic injuries
requiring elective surgery in
your department (eg, joint
arthroplasty for indication
other than fracture)?

No established protocol for this situation
No delay
1 day delay
2 day delay
3 day delay
4 day delay
5 day delay
6 day delay
>7 days delay

Q6. What is the standard OR
practice for patients on
antiplatelet therapy (eg, Plavix)
sustaining orthopaedic injuries
requiring urgent but NOT
emergent surgery in your
department?

Same as Q5

(continued)
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questions specific to fracture location included so as to pro-

vide a temporal comparison with regard to management pat-

terns.6,11 Responses included various options for operative

delay. Demographic information on physician gender, number

of years of experience, primary practice setting, and regional loca-

tion was collected. The question ‘‘Please indicate in which of the

following closed fracture types necessitating internal fixation you

would opt for surgical delay for a patient on antiplatelet therapy

(eg, Plavix)’’ was included with the following answer choices:

isolated distal upper extremity fracture, humerus fracture, hip

fracture, femoral shaft fracture, distal femur fracture, tibial shaft

fracture, foot/ankle fracture, and none. Responses were grouped

dichotomously into upper extremity and lower extremity (without

hip fractures included) for analysis.

Questions regarding practice patterns and protocols both

from an individual practitioner and from an institutional

perspective were included in the survey. It was recognized

that the absence of an institutional protocol did not preclude

an individual orthopedic surgeon having a decision-making

process in place for these patients and also that, in the pres-

ence of a standardized protocol, practice patterns vary for an

orthopedic surgeon on a case-by-case basis (Table 1, Ques-

tions 5-7).

Responses were compared using unpaired, 2-tailed Stu-

dent t tests for continuous variables and Pearson chi-

square tests with odds ratios (OR) and 95% confidence

intervals (CI) for categorical variables. All statistical tests

were carried out using SPSS software version 20.0 (SPSS

Inc, Chicago, Illinois). P < .05 was considered significant

for all analyses.

Results

A total of 67 of the approximate 500 orthopedic surgeons who

were asked to participate were included in the analysis, of which

27% (n ¼ 18) were fellowship-trained orthopedic traumatolo-

gists. Fifty-two percent (n ¼ 35) of the respondents described

their practice as academic. Regional variation in respondents was

as follows: 75% Northeast, 10% West, 7.5% South, and 7.5%
Midwest. Respondent demographics including specialty, specific

practice type, and surgeon experience are listed in Table 2.

Regarding management of any orthopedic injury requiring

operative intervention, 39% (n ¼ 25) of surgeons responded

that no delay was acceptable for urgent but nonemergent sur-

gery, and 78% (n¼ 50) of surgeons reported no delay for emer-

gent surgery was acceptable. Of the surgeons who opted for

delay in urgent surgery, 50% delayed surgery for 3 days or

more (Figure 1). Sixty-eight percent (n ¼ 46) of respondents

felt closed hip fractures did not require operative delay. Sur-

geons who opted for surgical delay in hip fractures were more

likely to delay surgery in other lower extremity fractures

(OR ¼ 16.4, 95% CI 4.48-60.61, P < .001; Figure 2) although

not more likely to delay surgery in upper extremity fractures

compared to their counterparts (P ¼ .118). Positive responses

to delay in hip fractures were compared separately from the

lower extremity and upper extremity fracture categories. A

positive response to delay in hip fractures was not considered

a positive response to the ‘‘LE fractures’’ category, which was

a compilation of individual questions for delay practices in var-

ious lower extremity fracture types. Sixty-four percent (n ¼ 41)

of surgeons indicated there was no protocol in place at their insti-

tution regarding the management of patients on antiplatelet ther-

apy. The existence of a protocol policy at any individual

respondent’s institution (Table 1, Question 8) had no impact

on his or her likelihood to delay treatment of upper extremity

(P ¼ .68), lower extremity (P ¼ .61), or isolated hip fractures

(P ¼ .53). There were no significant differences between

Table 1. (continued)

Question Possible responses

Q7. What is your standard OR
delay for patients on
antiplatelet therapy (eg, Plavix)
sustaining orthopaedic injuries
requiring emergent surgery
(eg, compartment syndrome,
threatened limb, polytrauma,
neurovascular compromise)?

Same as Q5

Q8. Is there an existing protocol
in your hospital/department
for management of patients on
antiplatelet therapy requiring
surgical intervention for
orthopaedic injuries?

Same as Q5

Q9. Please indicate in which of
the following CLOSED
fracture types necessitating
internal fixation you would opt
for surgical delay for a patient
on antiplatelet therapy (eg,
Plavix)

None
Isolated distal upper extremity fracture

(Forearm)
Humerus fracture
Hip/pelvic fracture
Femoral dhaft fracture
Distal femur fracture
Tibial shaft fracture
Foot/ankle fracture

Q10. Please indicate in which of
the following OPEN fracture
types necessitating internal
fixation you would opt for
surgical delay for a patient on
antiplatelet therapy (eg,
Plavix).

Isolated distal upper extremity fracture
(Forearm)

Humerus Fracture
Hip/pelvic fracture
Femoral shaft fracture
Distal femur fracture
Tibial shaft fracture
Foot/ankle fracture
None

Q11. Please indicate your
agreement with the following
statement regarding your
clinical practice: I am
comfortable with
perioperative management of
patients requiring surgery on
antiplatelet therapy.

Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

Q12. What is your orthopedic
specialty?

Hand
Foot and ankle
Sports medicine
Trauma
Adult reconstruction
Shoulder and elbow
Hip and knee
Spine
Pediatrics
Musculoskeletal oncology
General
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traumatologists and nontraumatologists or between academic

and nonacademic orthopedic surgeons with regard to practice

patterns or protocol policies.

Discussion

Several surveys on this topic are available for comparison. Pre-

vious surveys of orthopedic clinicians in the United Kingdom

and Scotland have shown wide variability in standards of

practice regarding perioperative management of this patient

population.11-13 A similar study conducted in 2008 surveying

orthopedic residency program directors in the United States

demonstrated a similar lack of consensus on this topic with

23% of orthopedic surgeons indicating no delay is necessary

for nonemergent operative interventions for patients on Plavix,

compared to 39% who responded in this manner for the current

survey.8 A comparable proportion of surgeons in this survey

were in agreement regarding the acceptability of operating

without delay on emergent orthopedic injuries (78% in this sur-

vey vs 89% previously).

A total of 31% of respondents indicated they would opt for

surgical delay for hip fractures in patients on antiplatelet ther-

apy. These survey responses were observed in the face of sev-

eral recent clinical trials and cohort studies suggesting

Figure 1. Distribution of survey responses to survey question: ‘‘What
is the Standard OR practice for patients on antiplatelet therapy (eg,
Plavix) sustaining orthopaedic injuries requiring urgent but NOT
emergent surgery in your department?’’

Figure 2. Orthopedic surgeons who delayed surgery in patients with
closed hip fracture on antiplatelet therapy were more likely to delay
surgery for other lower extremity (LE) fractures than those who
opted for no surgical delay in patients with closed hip fracture (67% vs
11%, P < .001).

Table 3. Individual Fracture Type Operative Delay Responses:
‘‘Please indicate in which of the following closed fracture types
necessitating internal fixation you would opt for surgical delay for a
patient on antiplatelet therapy (eg, Plavix).’’

Closed fracture type
Proportion of respondents
opting for surgical delay, %

Hip fracture 31.3
Femoral shaft fracture 20.9
Distal femur fracture 28.4
Tibial shaft fracture 32.8
Foot/ankle fracture 55.2
Isolated distal upper extremity fracture 52.2
Humerus fracture 55.2

Table 2. Survey Respondent Demographics.

Characteristic N ¼ 67 (%)

Gender
Male (%) 63 (94)
Female (%) 4 (6)

Region
Northeast (%) 50 (74.6)
West (%) 7 (10.4)
Midwest (%) 5 (7.5)
South (%) 5 (7.5)

Surgeon experience
<5 years (%) 12 (17.9)
5-10 years (%) 18 (26.9)
>10 years (%) 37 (55.2)

Practice type
Academic (%) 35 (52.2)
Nonacademic (%) 32 (47.8)

Specialty
Trauma (%) 18 (26.9)
General (%) 15 (22.4)
Sports medicine (%) 11 (16.4)
Hand (%) 8 (11.9)
Adult reconstruction (%) 7 (10.4)
Spine (%) 3 (4.5)
Shoulder and elbow (%) 2 (3.0)
Pediatrics (%) 1 (1.5)
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operating without delay on patients with hip fractures using

clopidogrel is safe.14-17 A paucity of literature on the subject

in regard to other fracture types and conflicting study results

create significant barriers to establishing standard-of-care prac-

tices. This survey demonstrates wide variability in orthopedic

surgeons’ preferences for surgical delay with regard to differ-

ent fracture locations in patients on antiplatelet medications

requiring operative intervention (Table 3). Opting for surgical

delay in hip fractures appears to be correlated with doing so for

other lower extremity fractures specifically.18-20 Academic and

nonacademic surgeons in this survey did not have differing

practice patterns, potentially reflective of the largely anecdotal

and individualized nature in which orthopedic surgeons appear

to devise management patterns in these patients. In addition,

there were no differences in practice patterns by duration of

practice.

This survey is limited by its relatively small sample size and

its regional skew to the Northeast region. While this must be

considered with regard to any generalizable conclusions about

practice patterns, we felt that our respondents were reflective of

the orthopedic community by and large, geography notwith-

standing. We cannot speak to differences in management with

respect to geographic location in the United States, since we

did not attain enough responses from each region to draw

meaningful conclusions.

The number of questions included in the survey was lim-

ited to allow ease of completion, which prevented collection

of more in-depth information regarding surgeon practice in

specific scenarios. For example, the use of pooled platelet

transfusion was not addressed, despite recent recommenda-

tions in the literature that this should be a preoperative mea-

sure for consideration of patients on antiplatelet therapy

requiring surgery for hip fractures.21 This survey drew on

community practitioners as well as academic orthopedic sur-

geons in contrast to previous surveys that targeted only aca-

demic practitioners or individuals answering on behalf of a

hospital unit. This allowed for contrast between practice

types and discernment of factors that may play a role in sur-

geon practices. The proportion of surgeons indicating no

surgical delay is acceptable for emergent orthopedic injuries

(78%) is similar to that reported in a previous survey.6,12

Although the title of the survey referred to antiplatelet ther-

apy, the questions within the survey made explicit refer-

ences to ‘‘clopidogrel/Plavix.’’ In retrospect, this wording

may have led to different interpretations of the patient pop-

ulation in question by respondents and influenced results of

the survey. We believe that orthopedic surgeons interpreted

these questions in a similar manner, and that our results are

valid, though future surveys should unambiguously describe

the precise patient population being investigated.

There have now been numerous studies suggesting delay is

not necessary for patients receiving antiplatelet therapy under-

going hip fracture surgery as well as nonelective operative

orthopedic procedures.8,9,16,17,21,22. Managibawala et al found

no significant differences between patients with hip fracture

on clopidogrel undergoing surgery versus patients with hip

fracture not on clopidogrel undergoing surgery, although they

were only able to identify 15 patients in their cohort on

clopidogrel.23

In an article by Gleason et al detailing the management of

patients with hip fracture on antiplatelet therapy, no clear rec-

ommendations were made, given a lack of consensus on the

topic.4 Most recently, a systematic review, meta-analysis, and

meta-regression by Doleman et al demonstrated no associated

increase in overall mortality for patients with hip fracture on

clopidogrel undergoing early surgery but also reported an asso-

ciated increase in blood transfusion for these patients. This

review also reported a decreased length of stay in early surgery

versus delayed surgery patient groups, and concluded early sur-

gery is safe for patients with hip fracture on clopidogrel.24

Conclusion

This study is the first to explore the effect of fracture location

on orthopedic surgeons’ decision-making patterns for patients

on antiplatelet therapy. In addition, this study demonstrates that

there continues to be divergent practice patterns and no consen-

sus among orthopedic surgeons regarding management of

patients with fracture on antiplatelet therapy since the last time

a similar survey was conducted and published in 2008. Despite

evidence in the literature suggesting that no surgical delay for

patients with hip fracture on clopidogrel is acceptable and the

benefits of early hip fracture surgery, over a quarter of surgeons

continue to opt for surgical delay.9,25 This propensity for surgi-

cal delay for patients with hip fracture appears to correlate with

surgeons’ preferences for surgical delay in other lower extre-

mity fracture types. A majority (63%) of surgeons in this sur-

vey endorsed having no protocol in place for these patients,

highlighting the void that needs to be addressed for many prac-

ticing orthopedic surgeons. Controversy regarding this topic

continues, and the need for large prospective studies on fracture

patients treated with clopidogrel is readily apparent.26 These

findings should be used as evidence that establishment of

guidelines for orthopedic surgeons managing these patients is

critical, not only for patients with hip fracture but also for other

patients with fracture on antiplatelet therapy.
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