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Abstract

Objective: The purpose of this study was to evaluate factors associated with post-discharge venous thromboembolism (VTE) within 30-
days of hip fracture surgery.

Method: 96,870 cases with acute hip fractures were identified from a national retrospective database. We only included patients who 
received intramedullary nail fixation, extramedullary implant fixation, or hemiarthroplasty.

Results: Factors associated with post-discharge VTE include age above 75, 5-item modified frailty index ≥ 0.6, COPD, dyspnea, disseminated 
cancer, chronic steroid use, intramedullary nailing, medical co-management, and pathological fractures.

Conclusions: The current study suggests specific factors independently associated with post-discharge VTE following hip fracture.
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hemorrhage may outweigh the benefits of prophylaxis 
[4,5]. Therefore, it is crucial that surgeons can identify 
those who may require additional anticoagulation 
therapy. Certain preoperative characteristics such as 
higher BMI, older age, smoking, and cancer have been 
identified as risk factors postoperative VTE [2,6-9]. 
Postoperative factors such as extended operational time 
and immobility may also increase the risk of VTE [1]. 
Currently, there has not been a large-scale, nationwide 
analysis examining the risk factors of VTE among hip 
fracture patients following hospital discharge to guide 
surgeons whether extended anticoagulation prophylaxis 
is appropriate.

The aim of this investigation was to evaluate 
variables associated with post-discharge VTE within 30-
days of hip fracture surgery. The large-scale nature of 
this investigation will allow us to identify overlooked 
factors that may leave patients susceptible to VTE 
following discharge. The goal of this analysis is to help 
surgeons determine who should receive extended 

Introduction
Postoperative venous thromboembolism (VTE) is 

a common and potentially lethal complication of hip 
fracture surgery [1,2]. The implementation of proper 
prophylactic measures such as the administration of 
anticoagulation agents, frequent ambulation, and the 
use of intermittent pneumatic compression devices have 
significantly reduced the rate of postoperative VTE [1]. 
While institutions may differ in their specific protocol, 
anticoagulation therapy remains the cornerstone of 
postoperative VTE prophylaxis, as these agents are 
highly effective if properly administered [2]. However, 
the duration of VTE prophylaxis is still a matter of 
debate.

Extending anticoagulation beyond the standard 
duration of 6-14 days following surgery is an effective 
way to limit post-discharge VTE occurrence in high-risk 
patients [3,4]. However, not all patients are suitable 
to receive extended anticoagulation, as the risk of 
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is calculated using the presence of five comorbidities: 
CHF, HTN, DM (either insulin-dependent or noninsulin-
dependent), COPD, and functional dependent status 
(either partially or completely dependent).

Procedural and medical factors examined in this 
study were operation duration, pre-operative and 
post-operative length of stay (LOS), surgical technique, 
elective cases, fracture type, medical co-management, 
hip fracture care program, pathological fracture, post-
operative weight bearing status, and the extension of 
thromboprophylaxis to at least 28 days postoperatively. 
Definitions for each variable can be found in the ACS-
NSQIP user guide [10].

Statistical analysis
All analyses were conducted using SPSS Statistics 

27.0.1 (IBM Corporation, Armonk, NY). Pre-operative 
and post-operative LOS were defined as continuous, 
non-parametric variables and described using mean ± 
standard deviation. All other variables were categorical 
and expressed as frequency and percentage. Procedural 
duration was stratified as either longer or shorter than 1 
hour. Descriptive analysis was carried out and stratified 
based on the occurrence of post-discharge VTE. 
Bivariate analyses were carried out using chi-square and 
two-sided Fisher’s exact tests for categorical variables. 
Mann-Whitney U test was used for nonparametric 
continuous variables. Multivariable analysis for the 
binary outcome of post-discharge VTE was conducted 
using multiple logistic regression models adjusted for 
age, gender, smoking status, BMI, 5m-FI, functional 
status, and history of bleeding disorders. Multivariable 
analysis for preoperative LOS was conducted using a 
linear regression model adjusting for the same variables 
as the logistic regression models. Cases with missing 
information were excluded on a list-wise basis for both 
bivariate and multivariate analyses. For all analyses, 
the level of statistical significance was set as α = 0.05 
(2-tailed).

Results
In the current study, 96,870 hip fracture cases that 

underwent surgery were included. The frequency of 
post-discharge VTE was 0.9% (n = 880). The 30-day 
distribution of postoperative DVT and PE is outlined 
in Figure 1. The preoperative characteristics of our 
study population are outlined in Table 1. Most patients 
were above the age of 75 (62.0%, n = 47,052/75,940), 
female (69.1%, n = 66,968), had normal weight (46.5%, 
n = 42,043/90,503), and a 5i-mFI score of 0.2 (43.3%, 
n = 41,546/96,047). Compared to those without post-
discharge VTE, patients with post-discharge VTE were 
more often older than 75 years (65.9% vs. 61.9%, p 
= 0.034), obese (15.6% vs. 20%, p < 0.001), 5i-mFI 
≥ 0.6 (7.5% vs. 9.4%, p = 0.015), and functionally 

anticoagulation therapy following hip surgery.

Material and Methods

Study population
This study was conducted utilizing patient data 

from the American College of Surgeons National 
Surgical Quality Improvement Program (ACS-NSQIP). 
ACS-NSQIP is a validated database that prospectively 
collects detailed information from patients undergoing 
major surgical procedures from over 600 participating 
hospitals across the United States [10]. Hip fracture 
cases were identified using International Classification 
of Diseases, Tenth Revision, Clinical Modification (ICD-
10 CM) codes for “fracture of head or neck of femur” 
(S72.0) and “pertrochanteric fracture” (S72.1). Only 
initial encounter cases were included in the study. 
Current Procedural Terminology (CPT) codes were 
utilized to identify patients who underwent open 
reduction internal fixation (CPT = 27245 and CPT 
= 27244) or hemiarthroplasty (CPT = 27236) of hip 
fractures between January 1, 2016, to December 31, 
2019. As our primary study variable was post-discharge 
VTE, patients who developed VTE within their hospital 
stay were excluded from the analysis.

Post-discharge venous thromboembolism
This study’s primary outcome variable was post-

discharge VTE, defined as either the occurrence of 
deep vein thrombosis (DVT) or pulmonary embolism 
(PE) after a patient was discharged from the hospital 
and within 30-days of hip fracture surgery. ACS-NSQIP 
defines DVT as a new venous thrombosis confirmed by 
imaging and requiring therapy. Only PE cases confirmed 
by modalities such as CT scan pulmonary angiogram, 
ventilation-perfusion lung scan, or direct autopsy were 
included in the ACS-NSQIP dataset.

Study variables
This study’s demographic and lifestyle variables were 

age, gender, body mass index (BMI), functional status, 
and smoking. Comorbidities examined in this study were 
hypertension (HTN), diabetes mellitus (DM), congestive 
heart failure (CHF), chronic obstructive pulmonary 
disease (COPD), dyspnea on exertion, anemia, 
disseminated cancer, preoperative dialysis, steroid use, 
bleeding disorders, and > 10% body weight loss in the last 
6 months. Patients with a preoperative hematocrit of < 
41% for males and < 36% for females were considered 
anemic. American Society of Anesthesiologists (ASA) 
classification and the 5-item modified frailty index 
(5i-mFI) were assessed in this study. ASA classifications 
were grouped as either low risk (class I and II), medium 
risk (class III), or high risk (class IV and V). The 5i-mFI 
has been used as a predictive index for postoperative 
complications following orthopedics surgery. 5i-mFI 



J Surg Clin Rpts Open Access

Copyright: © 2021 Darbandi AD, et al. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

• Page 56 •

         

Figure 1: Occurrence of post-discharge deep veinous Thrombosis and pulmonary embolism.

Table 1: Patients’ demographics and clinical characteristics.

  Total 

N = 96,870

With Post-Discharge VTE 
N = 880 (0.9%)

Without Post-Discharge VTE 
N = 95,990 (99.1%)

P-Value

Variables N (%) N (%) N (%)  

Age* n = 75,940 n = 694 n = 75,246

18 - 75 28,888 (38.0%) 237 (34.1%) 28,651 (38.1%) 0.034

≥ 75 47,052 (62.0%) 457 (65.9%) 46,596 (61.9%)

Gender* n = 96,869 n = 880 n = 95989

Male 29,901 (30.9%) 264 (30.0%) 29,637 (30.9%) 0.607

Female 66,968 (69.1%) 616 (70.0%) 66,352 (69.1%)

Body mass index* n = 90,503 n = 749 n = 89,654

<18.5 9,930 (11.0%) 58 (6.8%) 9,872 (11.0%) < 0.001

18.5-24.9 42,043 (46.5%) 266 (43.1%) 41,677 (46.5%)

25-29.9 24,373 (26.9%) 255 (30.0%) 24,118 (26.9%)

≥ 30 14,157 (15.6%) 170 (20.0%) 13,987 (15.6%)

Functional status* n = 96,047 n = 876 n = 95,171

Independent 75,134 (78.2%) 712 (81.3%) 74,422 (78.2%) 0.03

Dependent 20,913 (21.8%) 164 (18.7%) 20,749 (21.8%)

5i-mFI* n = 96,047 n = 876 n = 95,171

0 21,834 (22.7%) 190 (21.7%) 21,644 (22.7%) 0.015

0.2 41,546 (43.3%) 406 (46.3%) 41,140 (43.2%)

0.4 25,438 (26.5%) 197 (22.5%) 25,241 (26.5%)

0.6 6,245 (6.5%) 73 (8.3%) 6,172 (6.5%)

≥ 0.8 984 (1.0%) 10 (1.1%) 974 (1.0%)

Diabetes Mellites 17,868 (18.4%) 160 (18.2%) 17,708 (18.4%) 0.858
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*Indicates certain cases had missing information for the study variable. List-wise deletion was performed as necessary

Smoker 12,127 (12.5%) 88 (10.0%) 12,039 (12.5%) 0.026

CHF 3,469 (3.5%) 30 (3.4%) 3,439 (3.6%) 0.845

Hypertension 63,284 (65.3%) 599 (68.1%) 62,685 (65.3%) 0.088

COPD 10,514 (10.9%) 111 (12.6%) 10,403 (10.8%) 0.089

Dyspnea on exertion 7,506 (7.7%) 89 (9.9%) 7,417 (7.7%) 0.02

Anemia* 56,736/91,960 (61.1%) 508/845 (60.1%) 56,228/91960 (61.1%) 0.547

Bleeding disorders 15,129 (15.6%) 129 (14.7%) 15,000 (15.6%) 0.454

Preoperative dialysis 1,749 (1.8%) 8 (0.9%) 1,741 (1.8%) 0.049

Disseminated cancer 2,888 (3.0%) 57 (6.5%) 2,831 (2.9%) < 0.001

10% body weight loss 1,817 (1.9%) 19 (2.2%) 1798 (1.9%) 0.541

Chronic Steroid Use 5,173 (5.3%) 68 (7.7) 5,105 (5.3%) 0.002

Table 2: Patients’ operative variables and postoperative outcomes.

  Total With Post-Discharge 
VTE N = 880 (0.9%)

Without Post-Discharge VTE 
N = 95,990 (99.1%)

P-Value
N = 96,870

Variables N (%) N (%) N (%)  
Diagnosis* n = 71,267 n = 623 n = 70,644  
Femur head or neck fracture 30,390 (42.6%) 235 (37.7%) 30,155 (42.7%)  
Pertrochanteric fracture 40,877 (57.4%) 388 (62.3%) 40,489 (57.3%) 0.012
ASA Classification* n = 96,710 n = 879 n = 95,831  
Class I and II 17,197 (17.8%) 157 (17.9%) 17,040 (17.8%) 0.213
Class III 60,453 (62.5%) 569 (64.7%) 59,884 (62.5%)  
Class IV and V 19,060 (19.7%) 153 (17.4%) 18,907 (19.7%)  
Procedure Type        
Hemiarthroplasty 34,283 (35.4%) 282 (32.0%) 34,001 (35.4%)  
DHS 11,289 (11.7%) 76 (8.6%) 11,213 (11.7%) < 0.001
IMN 51,298 (53.0%) 522 (59.3%) 50,776 (52.9%)  
Days from admission to 
operation*

n = 96,700 n = 880 n = 95,820 0.503
1.1 ± 1.2 1.07 ± 0.98 1.10 ± 1.2

Days from operation to 
discharge*

n = 95,028 n = 879 n = 94,149 < 0.001
4.75 ± 3.22 4.27 ± 2.60 4.76 ± 3.22

Elective Surgery* 5,686/96,729 46/887 5,640/95,852 0.468
-5.90% -5.20% -5.90%

Duration of procedure* n = 96,860 n = 880 n = 95,980  
< 60 minutes 52,810 (54.5%) 447 (50.8%) 52,363 (54.6%) 0.027
+ 60 minutes 44,050 (45.5%) 443 (49.2%) 43,617 (45.4%)  
Postop weight-bearing* 9,718/40,084 92/362 9,626/39,722 0.625

-24.20% -25.40% -24.20%
Surgical Complications        
Stroke 222 (0.2%) 15 (1.7%) 209 (0.2%) < 0.001
Myocardial infarction 530 (0.5%) 40 (4.5%) 490 (0.5%) < 0.001
Readmission 8,005/78,118 480/802 7,525/77,316 < 0.001

-10.20% -59.90% -9.70%
Mortality 5,252 (5.4%) 64 (7.3%) 5,188 (5.4%) 0.018
Extended DVT prophylaxis* 27,531/44,640 256/389 27,275/44,251 0.095

-61.70% -65.80% -61.60%
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discharge VTE were associated with higher odds of stroke 
(OR 8.62, CI 4.739-15.625, p < 0.001), MI (OR 10.638, 
CI 7.3-15.625, p < 0.001), readmissions (OR 16.393, CI 
13.333-20, p < 0.001), and mortality (OR 1.748, CI 1.28-
2.387, p < 0.001).

Discussion
VTE is a common and potentially preventable 

postoperative complication of hip fracture surgery [1,2]. 
This study found that 0.9% of patients undergoing hip 
fracture surgery developed VTE following discharge. This 
was significantly lower compared to 14% postoperative 
VTE rates previously reported in orthopedic trauma 
patients [1,11]. Our investigation, in agreement with 
previous literature, showed that the patients who 
develop post-discharge VTE were associated with worse 
clinical outcomes, including MI, CVA, readmission, and 
mortality [1]. Extending anticoagulation therapy can 
limit postoperative VTE rate and lead to better clinical 
outcomes among high-risk patients undergoing major 
orthopaedic procedures [3,4]. While the prophylactic 
benefit of anticoagulation has been previously studied, 
this study aims to identify patients who are at high-
risk of post-discharge venous thromboembolism and 
may benefit from extended thromboprophylaxis. This 
information is essential for surgeons, as there is currently 
a lack of large-scale, nationwide data examining the 
risks associated with post-discharge VTE.

Various preoperative characteristics were identified 
in our multivariable analysis to be associated with post-
discha fax rge VTE. Our study found an elevated adjusted 
risk for post-discharge VTE in patients above the age 
of 75. In addition to increased rates of immobility, 
comorbidities, and worse clinical outcomes, elderly 
patients are more likely to develop postoperative VTE, 
possibly secondary to vascular sclerosis and higher 
blood viscosity [2,6,12,13]. This investigation also 
found that patients with a BMI greater than 30 had an 
elevated adjusted risk of post-discharge VTE compared 
to patients with BMIs within the normal range (18.5-
24.9). Elevated BMI has often been cited as a risk factor 
for postoperative VTE, leading many to advocate more 
aggressive anticoagulation therapy in obese patients [11]. 
COPD, chronic steroid use, pathological fractures, and 

independent (81.3% vs. 78.2%, p = 0.030). Also, patients 
who developed post-discharge VTE had higher rate of 
disseminated cancer (6.5% vs. 2.9%, p < 0.001), dyspnea 
(9.9% vs. 7.7%, p = 0.02), or were on chronic steroid 
therapy (7.7% vs. 5.3%, p = 0.002).

Operative and postoperative characteristics of 
the study are presented in Table 2. Overall, majority 
of fractures were pertrochanteric (57.4%, 40,877) 
and were treated with intramedullary nailing (53.0%, 
51,298). 61.7% (27,531/44,640) of patients received 
extended DVT prophylaxis, and 0.9% (880) of patients 
developed VTE following hospital discharge. The 
morality rate was 5.4% (5,252) and readmission rate 
was 10.2% (8,005/78,118). Patients who developed 
VTE suffered more often from pertrochanteric fractures 
(62.3% vs. 57.3%, p = 0.012), underwent intramedullary 
nailing (p < 0.001), and had procedures longer than 
1 hour (49.2% vs. 45.4%, p = 0.027). Patients with 
post-discharge VTE were more often medically co-
managed (93.6% vs. 88.4%, p < 0.001) or suffered from 
pathological fractures (6.9% vs. 4.6%, p = 0.048). Post-
discharge VTE patients had lower rates of enrollment in 
hip fracture care programs (50.6% vs. 58.3%, p = 0.002). 
Patients with post-discharge VTE had higher rates of 
CVA (1.7% vs. 0.2%, p < 0.001), MI (4.5% vs. 0.5%, p < 
0.001), readmission (59.9% vs. 9.7%, p < 0.001), and 
mortality (7.3% vs. 5.4%, p < 0.001).

Results of the multivariable analysis are outlined in 
Table 3. Risk factors significantly associated with VTE 
were age above 75 years (OR 1.249, CI 1.052-1.483, p = 
0.011), BMI ≥ 30 (OR 1.491, CI 1.211-1.835, p < 0.001), 
5i-mFI ≥ 0.6 (OR 1.38, CI 1.039-1.831, p = 0.026), history of 
COPD (OR 1.379, CI 1.058-1.798, p = 0.018), dyspnea (OR 
1.342, CI 1.036-1.739, p = 0.026), disseminated cancer 
(OR 2.573, CI 1.935-3.422, p < 0.001), chronic steroid use 
(OR 1.447, CI 1.099-1.904, p = 0.008), IMN (OR 1.344, 
CI 1.022-1.766, p = 0.034), medical co-management 
(OR 1.613, CI 1.029-2.528, p = 0.037), and pathological 
fractures (OR 1.54, CI 1.015-2.336, p = 0.043). Variables 
associated with lower rate of post-discharge VTE were 
enrollment in a hip fracture care program (OR 0.77, CI 
0.614-0.965, p = 0.024), preoperative dialysis (OR 0.457, 
CI 0.216-0.967, p = 0.04), and anemia (OR 0.841, CI 
0.714-0.991, p = 0.038). Patients who developed post-

Medical co-management* 39804/45,005 368/393 39,436/44,612 0.001
-88.40% -93.60% -88.40%

Hip fracture care program* 26,210/45,005 199/393 26,011/44,612 0.002
-58.20% -50.60% -58.30%

Pathologic fracture* 2,100/45,005 27/393 2,073/44612 0.048
-4.70% -6.90% -4.60%

*Indicates certain cases had missing information for the study variable. List-wise deletion was performed as necessary.
DHS: Dynamic Hip Screw; IMN: Intramedullary Nailing
All numerical values expressed as mean ± standard deviation
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Variables OR** 95% CI P-value
Age*      
18 - 75 Ref.    
≥ 75 1.249 1.052-1.483 0.011
Gender*      
Male Ref.    
Female 1.041 0.882-1.227 0.838
Body mass index*      
< 18.5 0.761 0.554-1.046 0.093
18.5-24.9 Ref.    

25-29.9 1.299 1.081-1.562 0.005
≥ 30 1.491 1.211-1.835 < 0.001
Functional status*      
Independent Ref.    
Totally or Partially Dependent 0.903 0.714-1.144 0.398
5i-mFI*      
< 0.6 Ref.    
≥ 0.6 1.38 1.039-1.831 0.026
Diabetes Mellitus 0.845 0.649-1.1 0.211
Smoker 0.867 0.68-1.106 0.167
Congestive heart failure 0.723 0.436-1.2 0.209
Hypertension 0.968 0.731-1.283 0.823
History of severe COPD 1.379 1.058-1.798 0.018
Dyspnea on exertion 1.342 1.036-1.739 0.026
Anemia* 0.841 0.714-0.991 0.038
Bleeding disorders 0.908 0.731-1.127 0.38
Preoperative dialysis 0.457 0.216-0.967 0.04
Disseminated cancer 2.573 1.935-3.422 < 0.001
Chronic Steroid Use 1.447 1.099-1.904 0.008
Diagnosis*      
Femur head or neck fracture Ref.    
Pertrochanteric fracture 1.1249 0.953-1.385 0.145
ASA Classification*      
Class I and II Ref.    
Class III 1.032 0.838-1.27 1.032
Class IV and V 0.888 0.672-1.127 0.888
Procedure Type      
Hemiarthroplasty 1.152 0.865-1.533 0.334
DHS Ref.    
IMN 1.344 1.022-1.766 0.034
Days from admission to operation* 0.972 0.909-1.04 0.406
Elective Surgery* 0.775 0.55-1.091 0.144
Duration of procedure*      
< 60 minutes Ref.    
+ 60 minutes 1.086 0.931-1.266 0.294
Surgical Complications      
Stroke 8.62 4.739-15.625 < 0.001

Table 3: Multivariable analysis for the association of post-discharge VTE.



J Surg Clin Rpts Open Access

Copyright: © 2021 Darbandi AD, et al. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

• Page 60 •

Myocardial infarction 10.638 7.3-15.625 < 0.001
Readmission 16.393 13.333-20 < 0.001
Mortality 1.748 1.28-2.387 < 0.001
Extended DVT prophylaxis* 1.247 0.978-1.587 0.074
Medical co-management* 1.613 1.029-2.528 0.037
Hip fracture care program* 0.77 0.614-0.965 0.024
Pathologic fracture* 1.54 0.754-1.323 0.043

*Indicates certain cases had missing information for the study variable. List-wise deletion was performed as necessary.
**Adjusted for age, gender, smoking status, BMI, 5m-FI, functional status, and history of bleeding disorder.
For all the dichotomous values, cases without event are considered as the reference group.

Our study has a series of limitations to consider. 
This analysis was retrospective, making it susceptible to 
coding flaws and residual cofounding bias. The primary 
outcome of VTE only includes cases that were confirmed 
by testing, potentially excluded several unrecognized 
events. However, one investigation found that the 
reported rate of surveillance detected DVT following 
high-risk procedures in ACS NSQIP is comparable to 
symptomatic DVT rates [22]. Furthermore, this study 
was limited by unavailable information detailing the 
level of thromboprophylaxis each patient received, 
potentially affecting our results. For instance, this study 
identified preoperative dialysis and anemia, known 
factors to contribute to thromboembolism, as protective 
factors for VTE [23,24]. Furthermore, risk factors that 
were expected to lead to VTE such as smoking and 
shortened duration of thromboprophylaxis failed to 
make the appropriate associations [3,4,7]. While some 
of these discrepancies are in line with findings from 
other large-database studies, these observations were 
more than likely due to variations inpatients’ clinical 
management, as high-risk patients will generally raise 
concern for postoperative VTE and receive additional 
prophylaxis measures. This study would have benefited 
if the ACS NSQIP dataset provided information such 
as the use of compression devices, inferior vena cava 
filter placements, and the specific agents used for 
thromboprophylaxis [11].

Conclusions
This study is the first to examine the risk factors for 

VTE following hospital discharge in hip fracture patients. 
In addition to confirming well-known risk factors for 
VTE such as age and obesity, our study found that 
IMN, medical co-management, and high 5i-mFI score 
were associated with post-discharge VTE. Our study 
results also indicated that patient factors including age 
≥ 75 years, obesity, steroid use, disseminated cancer, 
and pathological fractures may warrant extended 
anticoagulation following hip fracture. Patients who 
were treated with IMN or were medically co-managed 
may benefit from extended anticoagulation as well. 
Lastly, hip fracture care programs can help limit the 

disseminated cancer are known factors for VTE [8,9,11]. 
In the current study, the aforementioned factors were 
also associated with post-discharge VTE. Comorbidities 
such as CHF, DM, HTN, and COPD individually failed to 
reach significance with post-discharge VTE; however, a 
significant association was found when comorbidities 
were factored in the 5i-mFI. This suggests that patients 
who have multiple comorbidities may benefit from 
extended thromboprophylaxis [2,14,15].

Our investigation identified IMN as a risk factor 
for post-discharge VTE, an association scarcely 
described prior to this study [8,9,16]. In a prospective, 
single-institution study of 5,300 hip fracture cases, 
McNamara, et al. found that patients undergoing IMN 
had significantly higher rates of VTE (3.3%) compared 
to patients undergoing sliding hip screw (2.9%) and 
hemiarthroplasty (1.7%) [16]. Higher VTE risk may be 
due to increased intramedullary canal pressure during 
IMN, which can disrupt the venous blood system and 
manifest into post-operative emboli [17]. Awareness of 
this association may aid in management.

Medical co-management was found to be associated 
with an elevated risk of post-discharge VTE. While 
co-management between orthopaedic surgeons and 
geriatricians is an evolving practice that may offer 
benefits in healthcare costs, the current literature is 
conflicting on whether these patients truly benefit from 
better clinical outcomes [18,19]. Disruptions in the 
continuity of care of these patients may lead to higher 
rates of postoperative complications, including VTE. 
However, it is important to note these patients tend to 
be more ill and suffer from higher acuity injuries [18]. 
Nevertheless, our study suggests that co-managed 
patients should be monitored closely for post-discharge 
VTE. Conversely, our study found that patients enrolled 
in hip fracture care programs were less likely to develop 
post-discharge VTE. Comprehensive care programs 
have been associated with better clinical outcomes 
and reduced mortality among hip fracture patients, 
especially in those above the age of 60 [20,21]. These 
care programs may be advantageous to those at high 
risk of post-discharge VTE.
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occurrence of post-discharge VTE and should be 
encouraged in high-risk patients.
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