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INTRODUCTION
The VTE and its complications are more common following 
orthopaedic surgeries around the hip than among those undergoing 
other surgical procedures [1]. A systematic review from India has 
analysed whether routine thromboprophylaxis is justified among 
Indian patients who sustained major orthopaedic trauma. The review 
identified an increase in VTE among Indian patients and indicated 
that lack of awareness, fear of bleeding, and the development of 
complications following chemical prophylaxis have raised concerns 
about DVT [2]. Previously, it was believed that VTE does not 
usually occur in Asian or Indian patients [2]. However, there is an 
increasing incidence of VTE, which is almost equivalent to reports 
from the West [3,4]. Similar reports of an increase in the incidence 
of VTE among Chinese and Japanese patients have also been 
observed [5,6]. 

A study of previous literature has convincingly demonstrated the 
necessity of thromboprophylaxis in Indian patients after trauma [7]. 
Several clinical trials have justified the need for thromboprophylaxis 
and have identified possible pharmacological agents for 
prophylaxis to prevent thromboembolism [8,9]. It is unclear when 
thromboprophylaxis should be given- preoperative, operative, 
or postoperative [10], since there is a high risk of postoperative 
thromboembolism in the elderly following a fracture of the proximal 
femur [11]. Additionally, there may be several risk factors for the 
occurrence of thromboembolism like prolonged surgery time, 
prolonged immobilisation, prior thromboembolism, and chronic 
medical conditions [12], which influence clinical decision-making. 
Therefore, there is a need for a standard guideline regarding the use 
of thromboprophylaxis after trauma. 

Guidelines regarding the use of thromboprophylaxis in trauma 
exist in countries such as the United States and United Kingdom 
[12-14], but such guidelines are yet to be formulated in India. An 
increase in VTE among Indian patients has been observed recently 
[2]. Hence, there is an urgent need to develop a consensus in 
clinical practice to determine the optimal timing, duration, choice 
of drug, factors that would prompt the use of anticoagulants, 
and factors that would limit their use. For example, it is perceived 
that preoperative anticoagulation therapy may increase the risk of 
postoperative intraspinal haematoma. 

Surveys were undertaken among orthopaedic surgeons in New 
Zealand and Australia [15,16] to document their views and clinical 
expertise, which led to the development of guidelines and informed 
clinical practice. VTE, especially asymptomatic cases, have been 
documented to occur in 50% of those with hip injuries, of which 
10% developed fatal PE [17-20]. Asymptomatic thrombi are more 
common than symptomatic cases [17,21,22]. The rate of occurrence 
of symptomatic VTE ranges from 1.3% to 6% [23-25]. In proximal 
femur fractures, the rate of VTE is 40% [26]. 

To the authors knowledge, no such surveys have been conducted 
among orthopaedic surgeons in India. This study was undertaken to 
conduct a survey among orthopaedic surgeons on different aspects 
of existing practices regarding thromboprophylaxis in proximal 
femur fractures. 

MATERIALS AND METHODS
A cross-sectional exploratory study was conducted at Department of 
Orthopaedics Saveetha Medical College and Hospital, Chennai, Tamil 
Nadu, India between March 2022 and May 2022, after obtaining 
Institutional Ethics Committee approval (015/02/2022/IEC/SMCH).
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ABSTRACT
Introduction: Venous Thromboembolism (VTE) and Pulmonary 
Embolism (PE) are more common following orthopaedic 
surgeries around the hip than other surgeries. However, there is 
still a dilemma among orthopaedic surgeons regarding whether 
routine thromboprophylaxis is justified in patients. 

Aim: To describe current practices among orthopaedic surgeons 
regarding routine thromboprophylaxis among patients with 
proximal femur fractures. 

Materials and Methods: A cross-sectional exploratory study 
was conducted at Department of Orthopaedics, Saveetha 
Medical College, Chennai, Tamil Nadu, India between March 
2022 and May 2022 among orthopaedic surgeons. A Google 
survey form, containing 10 prevalidated multiple-choice 
questions, was shared on social media and medical groups. 
Descriptive analysis was undertaken, and statistical analysis 
was done with International Business Machines (IBM) Statistical 
Package for Social Sciences (SPSS) software version 28.0. 

Results: Among the 141 respondents, 72% were from private 
sector institutions/hospitals. Over 90.78% of the respondents 
indicated that there was a role for anticoagulation therapy in 
proximal femur fractures, and 92% used low molecular weight 
heparin. The responses varied slightly depending on whether 
anticoagulant treatment was used preoperatively (51%) or 
postoperatively (48%), and if there was a waiting time of less than 
24 hours to 3-5 days before surgery. Most orthopaedic surgeons 
opted for anticoagulation therapy in the presence of a previous 
history of Deep Vein Thrombosis (DVT)/PE (79%), age greater 
than 70 years (61%), and use of hormone replacement therapy 
(64%), or if the surgery lasted more than two hours (61%). 

Conclusion: The present study concludes that 9.2% of 
orthopaedic surgeons do not use anticoagulation therapy and 
nearly half (48%) do not administer anticoagulation therapy 
preoperatively. As the proportion of elderly patients increases, 
consensus building will enable the formulation of practice 
guidelines based on evidence generated through such surveys.
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In response to the question on which drug is usually used for 
anticoagulation in patients with fractures of the proximal femur, over 
92% of the respondents chose low molecular weight heparin. Only 
5% chose oral anticoagulants such as dabigatran, and an even 
smaller percentage (2.9%) used standard heparin [Table/Fig-3]. 

Regarding when the anticoagulant should be started, it appeared 
that almost half of the respondents preferred using it preoperatively, 
while the rest preferred postoperative initiation. Only 18.4% felt 
that anticoagulant therapy should be stopped 24 hours before 
surgery [Table/Fig-4]. 

Sample size calculation: The sample size of 141 was calculated 
based on the formula: n={z2*p*(1-p)/e2}/{1+(z2*p*(1-p)/(e2*N))}, 
provided by the statistician. Where: z=1.96 for a confidence level 
(α) of 95%, p=proportion (expressed as a decimal), N=population 
size, e=margin of error. To account for attrition, the sample size was 
increased, and the survey was sent to 200 orthopaedic surgeons. 

inclusion criteria: All practicing orthopaedic surgeons who were 
willing to participate in the study and submit the survey were 
included.

exclusion criteria: Non-practicing orthopaedic surgeons or practicing 
orthopaedic surgeons who were unwilling to participate in the study 
were excluded. 

Study Procedure
A questionnaire was sent in the form of a Google survey, and a few 
hard copies were given to those who preferred it. The questionnaire 
was prevalidated by a few orthopaedic surgeons contacted through 
the orthopaedic association at a conference. 

The Google survey form consisted of ten questions, with formats 
including yes or no responses or multiple-choice responses. 
Questions 7 and 8 included rating the response as “most likely” or 
“least likely”. The Google survey form was sent through social media 
platforms such as WhatsApp. The questionnaire was in English. 
Only one question related to demographic details. The practicing 
orthopaedic surgeons were surveyed as a whole, and there was 
no comparator group. The survey was conducted by posting the 
survey link in social media groups. Reminders to participate and 
complete the survey were sent through messages or phone calls. 

STATISTICAL ANALYSIS
Data analysis was done using Microsoft excel. Descriptive frequency 
analysis was performed to determine the proportion of orthopaedic 
surgeons who described the role of anticoagulation therapy across 
government and private sector teaching and non teaching hospitals, 
as well as private clinics. Frequency analysis of the responses was 
considered the most appropriate method for statistical analysis, and 
it was done using IBM SPSS software version 28.0.

RESULTS
Among the 200 orthopaedic surgeons to whom the survey form 
was sent, 141 responded. The distribution of years of experience 
was as follows [Table/Fig-1]. 

years No. of surgeons Percentage

<5 years 53 37.58%

5-10 years 28 19.85%

10-20 years 36 25.53%

>20 years 24 17%

[Table/Fig-1]: Incidence of years of experience.

Out of the 141 surgeons, 46.09% were from private sector teaching 
hospitals. The distribution of practicing locations was as follows 
[Table/Fig-2]. 

location No. of surgeons Percentage

Government sector- teaching hospital 24 17.02%

Government sector- non teaching hospital 6 4.25%

Private sector- teaching hospital 65 46.09%

Private sector- corporate (non teaching hospital) 37 26.24%

Others 9 6.38%

[Table/Fig-2]: Incidence of practising location.

Of the 141 orthopaedic surgeons who participated, 128 (90.78%) 
responded that there was a role for anticoagulation therapy, while 
13 (9.2%) did not believe there was a role for anticoagulation 
therapy in fractures of the proximal femur [Table/Fig-3]. 

Question 
numbers variables

Number respondents (n=141) 
and percentage of responses

Q2 role of anticoagulant therapy

Yes 128 (90.78%)

No 13 (9.2%)

Q3 time to surgery or waiting period

<24 hours 25 (17%)

1-3 days 74 (52%)

3-5 days 10 (7%)

>5 days 32 (22%)

Q4 timing of administration of anticoagulant

Before surgery 73 (51.7%)

During surgery Nil

After surgery 68 (48%)

Q5 type of drug

Standard heparin 4 (2.9%)

Low molecular weight heparin 130 (92%)

Oral anticoagulant (e.g., 
Dabigatran)

7 (4.9%)

[Table/Fig-3]: Analysis of the responses on role, drug and timing of administration 
of anticoagulant therapy.

Q6. how many hours 
before surgery will you 
stop anticoagulants?

12 hours 
before 
surgery

24 hours 
before 
surgery

6 hours 
before 
surgery

Will not start 
anticoagulants 
before surgery

Response 65 26 10 40

[Table/Fig-4]: Analysis of the responses regarding the hours before surgery will 
you stop anticoagulants.

Among the respondents, 52% indicated that the maximum time 
to surgery was up to three days, with 17% performing surgery 
within 24 hours [Table/Fig-3]. There are higher rates of mortality 
and reduction in quality of life associated with hip fractures. Current 
guidelines recommend surgery for hip fractures to be performed 
within 24 hours, as a reduction in waiting time is associated 
with improved functional outcomes and reduced perioperative 
complications [25]. However, there are surgeons who advocate 
for waiting and prefer delaying surgery beyond current guidelines, 
as they believe this will medically optimise patients and decrease 
perioperative risks and complications. 

In the present study, 73 (52%) of surgeons wanted to wait between 
one and three days, while only 24 (17%) of surgeons waited for 
a period of less than 24 hours according to current guidelines. 
About 10 (7%) of surgeons waited between three and five days. 
The reasons for waiting may include preoperative patient workup, 
especially in older patients, evaluation of cardiac status, financial 
constraints of the patient, and obtaining consent. 

Patient factors that may influence clinical decision-making in opting 
for anticoagulation therapy included obesity, diabetes, smoking, 
previous history of DVT or PE, general anaesthesia, surgery lasting 
more than two hours, age less than 70 years, age over 70 years, 
patients on hormone replacement therapy, preoperative ulceration, 
and previous thrombophlebitis [Table/Fig-5,6]. 
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Most orthopaedic surgeons opted for anticoagulation therapy 
in the presence of a previous history of DVT or PE (98.5%), age 
greater than 70 years (83.6%), and the use of hormone replacement 
therapy (62.4%). Surgery lasting more than two hours (61.7%) was 
also considered a factor for anticoagulation therapy [Table/Fig-5]. 
Among all factors, age less than 70 years was considered the least 
likely reason to prescribe anticoagulation therapy by 78% of the 
respondents. 

Limited use of anticoagulation therapy was attributed to reasons 
such as expense and inconvenience, as well as the belief that 
mechanical methods are not inferior. As mentioned earlier, only 6.3% 
of orthopaedic surgeons who responded do not use anticoagulation 
therapy, which may be due to the expense or preference for 
mechanical methods [Table/Fig-7]. 

problems with fractures of the proximal femur with anticoagulants, 
but patients without anticoagulants have developed DVT and 
PE”; “Allergic reaction, Intracranial Haemorrhage (ICH), worsening 
of renal parameters in CKD patients, and all these complications 
mentioned are rarely seen by me”; “Anticoagulants are mostly used 
in elderly patients who are more likely to be bedridden for a long 
time postsurgery or were less active even prior to surgery.” 

DISCUSSION
The study aimed to capture the practices and preferences of 
orthopaedics regarding the use of thromboprophylactic agents to 
prevent DVT or pulmonary venous thrombosis among patients with 
fractures of the proximal femur. The majority of the respondents 
were from the private sector. Most respondents (90.78%) preferred 
to use anticoagulation therapy, primarily low molecular weight heparin. 
There was a clear difference in opinion on the timing of when to 
initiate anticoagulation therapy, with a little over 50% preferring 
preoperative initiation and the rest preferring postoperative initiation. 

Several patient factors, such as previous DVT, age, and prolonged 
surgery, may contribute to the decision to use anticoagulation 
therapy. As previously stated, there are guidelines in countries 
such as the UK, Australia, and New Zealand [15,16]. There is an 
urgent need to develop guidelines in India. This pilot study provides 
baseline data on clear preferences and contentious views among 
practicing orthopaedics and provides direction for planning a larger 
study to build consensus on anticoagulation therapy for fractures 
of the proximal femur. As patient factors and co-morbid conditions 
that govern practices are largely based on Western data, it may be 
worthwhile to conduct randomised clinical trials to generate relevant 
data for practicing orthopaedics in India. 

Sevitt S and Gallagher NG, in a landmark study in 1959, demonstrated 
the beneficial effects of thromboprophylaxis in hip injuries and its 
considerable reduction in mortality [24]. However, there are some 
orthopaedic surgeons who believe that since patients with hip 
injuries are elderly and have co-morbidities that contribute to mortality, 
there may be no benefit in thromboprophylaxis and there may also 
be a risk of bleeding complications. This dilemma has led to the 
conduct of several surveys in the UK and other countries [15,16]. 

The dilemma of using thromboprophylactic agents in fractures 
of the proximal femur requires tapping into the clinical expertise 
of orthopaedic surgeons to assist in building consensus and 
subsequently developing guidelines for clinical practice [25]. In 
view of the pandemic situation and the need to reach out to many 
orthopaedic surgeons, the Google survey format was used to 
capture responses. Some responses have shown very clear 
preferences for the use of specific drugs for thromboprophylactic 
therapy. Over 92% of the respondents preferred low molecular 

Q7. Which of the following conditions in 
your opinion would increase the likelihood 
of opting for anticoagulation? Most likely (%) least likely (%)

Active malignancy 93 (66) 48 (34)

Current smoker 106 (75.1) 35 (24.8)

Obesity 127 (90) 14 (9.9)

Previous DVT/PE 139 (98.5) 2 (1.4)

Diabetes 75 (53.1) 66 (46.8)

General anaesthesia 37 (26.2) 104 (73.7)

Surgery of more than 2 hour duration 87 (61.7) 54 (38.2)

Age less than 70 years 31 (22) 110 (78)

Age more than or equal to 70 years 118 (83.6) 23 (19.8)

Patient on hormone replacement therapy 88 (62.4) 53 (37.5)

Preoperative ulceration 27 (19.1) 114 (80.8)

Previous thrombophlebitis 110 (78) 31 (21.9)

[Table/Fig-5]: Analysis of the responses regarding the conditions which in your 
opinion would increase the likelihood of opting for anticoagulation.

Q8. Which of the following conditions in 
your opinion would decrease the likelihood 
of opting for anticoagulation?

Most likely 
(%)

least likely 
(%)

Active peptic ulcer 94 (66.6) 47 (33.3)

Major bleeding diathesis 123 (87.2)  18 (12.7)

Age less than 70 years 75 (53.1) 66 (46.8)

Age more than or equal to 70 years 37 (26.2) 104 (73.7)

[Table/Fig-6]: Analysis of the responses regarding the conditions in your opinion 
would decrease the likelihood of opting for anticoagulation.

Q9. is your use of chemoprophylaxis limited because 
you believe that it is* yes No

Not safe as it causes too much bleeding 23 87

Not superior to mechanical methods 23 85

Unnecessary because the risk of thromboembolism is low 34 76

Not effective in preventing thromboembolism 15 95

Too expensive 37 75

Too inconvenient to administer and monitor 18 92

Others 12 59

I regularly use hence not applicable 72 44

[Table/Fig-7]: Analysis of the responses regarding the use of chemoprophylaxis.
*Some participants did not respond

While several orthopaedic surgeons reported no complications, 
some encountered complications. The most frequently encountered 
complication was bleeding (40%), which included soaking of the 
dressing or bleeding in the gastrointestinal tract. Thrombocytopenia 
following treatment with heparin was also documented [Table/Fig-8]. 

In response to the question, “What complications have you faced 
due to the use of anticoagulants in patients with fractures of the 
proximal femur?”, there were various responses. These included 
“I had problems with oral anticoagulants”; “I have not had any 

Q10. Sampling of the responses received to what complications have you 
faced because of the use of anticoagulants in patients with fracture of 
proximal femur?

“Epidural haematoma”

“Bleeding in the operative wound” 

“Increase in intracompartmental bleeding”

“None”

“Thromboembolism”

“Bleeding, melena”

“None so far”

“Nothing major except slightly increased drainage”

“Excessive wound soakage in immediate postop period”

“Ecchymosis”

“Wound soakage, increased drain output”

“So far APD only (use aspirin on outpatient basis)”

[Table/Fig-8]: Analysis of the responses regarding the complications faced because 
of the use of anticoagulants in patients with fracture of proximal femur.
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weight heparin, which may be due to its greater bioavailability, 
lower incidence of thrombocytopenia, longer half-life, and greater 
efficacy. Previous studies in Australia and New Zealand [16,27,28] 
documented the use of dextran, warfarin, and standard heparin, 
however, these studies were conducted much earlier. 

It is also documented that delay in surgical intervention may 
increase the risk of preoperative DVT. There is a lack of consensus 
on when anticoagulation therapy should be initiated for appropriate 
antithrombotic effectiveness. However, it has been documented 
that anticoagulation therapy initiated 12 hours prior to surgery was 
effective [26]. Delay in surgery itself is a major risk factor for the 
development of thrombosis. Other studies have also reported such 
an association [25]. In a previous study, among patients who had a 
delay of 48 hours or more, 61% had evidence of thromboembolism 
in the injured limb [26]. The resolution of this dissension is not 
feasible as most studies that focus on the issue of waiting period in 
surgery are observational studies [25]. The issue of surgical waiting 
period continues to remain a controversial issue and warrants 
experimental studies (such as randomised trials) to focus on this 
issue and offer insight into the effects of surgical waiting times on 
health outcomes. 

Limitation(s)
This is the first study undertaken in India among orthopaedic 
surgeons to determine the role of anticoagulation therapy in 
fractures of the proximal femur. This is a pilot exploratory study, 
and larger studies with a larger sample size may be undertaken to 
ascertain the role of anticoagulation therapy in other orthopaedic 
injuries. In the present study, demographic data like, age and sex 
of the surgeons were not included. 

CONCLUSION(S)
The present study documents the factors that guide clinical decision-
making among orthopaedic surgeons in opting for anticoagulation 
therapy, the current practices among orthopaedic surgeons regarding 
the choice and timing of therapy, and the patient factors that are 
most likely and least likely to lead to the initiation of anticoagulation 
therapy. As the proportion of elderly individuals increases in India, 
consensus building will enable the formulation of practice guidelines 
using evidence generated through such surveys. 

The present preliminary survey clearly indicates that orthopaedic 
surgeons do believe in the need for anticoagulation therapy in 
hip injuries. However, there are differences of opinion regarding 
the timing and duration of therapy. There is very little difference of 
opinion on the choice of anticoagulant therapy. 
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