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Options for prophylaxis



Options for thromboprophylaxis

• Mechanical compression devices  PCD
 Stockings

• Chemical  LMWH 
 Low dose heparin

• IVC Filters (IVCF)



Challenges of the trauma patient

• Mechanical devices  lower limb fractures 
 Fasciotomies

• Chemical  coagulopathic

• Associated injuries  Intracranial haemorrhages
 High grade solid organ injuries
 Retroperitoneal haematomas
 Packed pelvis



Options for thrombo - prophylaxis

• Mechanical compression devices  PCD
 Stockings

• Chemical  LMWH 
 Low dose heparin

• IVC Filters (IVCF)



IVCF
• IVCFs have been used since the 1970s

• Improvements in  devices  techniques for introduction

• Estimated more than 259 000 filters would be placed in 2012 in US
most would be retrievable filters

• Retrievable and non retrievable filters

• Complications 

• Non - retrievable filters are recommended to undergo lifelong 
anticoagulation a form of morbidity in itself



• Non retrievable filters less long term complication

• Retrievable filters  low retrieval rate 2% - 50%
 higher complication rate 
 fracture  / migration



What is the evidence for use of IVCF?



• Multicenter, 44, France 

• 400 patients with DVT all had chemical prophylaxis 
 LMWH  or unfractionated heparin

• Randomized to either IVCF (200) or no IVCF (200)

• 4 makes of permanent filters

• Analyzed at 12 months and 2 years 
 recurrent DVT, bleeding, death





• Day 12, 2 pts IVCF (1.1%) vs 9 (4.8%)patients no 
IVCF had PE

• 2 years 37pts  (20.8) IVCF vs 21 (11.6%) pts had 
recurent DVT

• No significant differences in mortality or the 
other outcomes

“ the initial beneficial effect of IVCF for the 
prevention of PE was counterbalanced by an excess 
of recurrent DVT, without any difference in 
mortality”





• Randomized, 6/12 follow-up – 17 centers 

• August 2006 to January 2013

• Hospitalized acute, symptomatic PE associated with lower-limb vein 
thrombosis and at least 1 criterion for severity

• Randomized IVCF +  anticoagulation (200) vs anticoagulation (199)

• Anticoagulation for 6/12  

• Planned removal in 3/12

• Retrievable vena cava filter (ALN filter, ALN Implants Chirurgicaux)







• 3/12,  recurrent PE had occurred in 6 patients (3.0%; all 
fatal) in the filter group and in 3 patients (1.5%; 2 fatal) in 
the control group

• 6/12 no change in outcome 

• Filter thrombosis occurred in 3 patients

“use of a retrievable IVCF plus anticoagulation vs
anticoagulation alone did not reduce the risk of 
symptomatic recurrent PE at 3 months. Findings do not 
support the use of this type of filter in patients who can be 
treated with anticoagulation”



Complications ?



• Recurrent DVT

• Vena cava thrombosis

• Migration 

• Strut fracture up to 40% at 5.5 years





• Pubmed – Medline 

• 1977 and October 2008, 77 publications – (95 patients)

• 39 Kimray-Greenfield (KG) filters (Med-Tech/Boston 
Scientific; Watertown, MA)

• Filter migration  20 KG filter  14 before
1993

• Deployment of arms  7

• Fracture of arms  4







• 13 cases left in situ  4 failed endovascular removal

• 34 removed  open surgery

• 31/42 removed endovascular technique

• A review of the Manufacturer and User Device 
Experience (MAUDE) database between January 
2001 and December 2008 uncovered an additional 
80 intra cardiac filter migrations



• 52-year-old female 

• sudden chest pain

• increase tropinin

• ECG changes

• 6 years prior a BARD IVCF

• Sternotomy



• 49 yr old male 

• DVT multiple 
abdominal surgeries

• 8 yrs later cough for 
2/52  no hemoptysis

• coughed an IVC strut



Fracture rates 
• 1.9% at <180 days
• 30.8% at >3 years

• Separate review of the 
Bard G2 filter estimated 
a 5-year fracture 
prevalence of 38%

• Risks and benefits of 
removal most favorable 
29–54 days after 
implantation



Indications for IVCF?







IVCF use in trauma

• Efficacy of prophylactic IVCF must take into 
consideration several factors

 ability to reduce the incidence of PE

 complication rate related to IVCF insertion and
dwell time

 retrieval rate of removable filters



Indications for IVC filters 





• High risk for bleeding 5 to 10 days after injury

 intracranial hemorrhage
 ocular injury with hemorrhage,
 solid intra-abdominal organ injury
 pelvic or retroperitoneal hematoma requiring

transfusion

• Other risk factors

 cirrhosis
 active peptic ulcer disease
 end-stage renal disease ,  coagulopathy
 age – elderly higher risk – unsure of exact age  



J Am Coll Surg 2004;199:869–874

• St Luke’s Hospital - Level I trauma center

• January 2002 - March 2003

• 35 patients had retrievable IVCF

• 26 pts (74%) sustained at least one orthopaedic
injury







Results 

• IVCF filters in 35 patients after blunt trauma
• 26 (74%) sustained at least one orthopaedic

injury
• Enoxaparin was contraindicated in 32 patients 

(91%) 
• Other injuries precluded the use of pneumatic 

compression devices in 11 (31%)
• IVC filters were removed in 18 patients (51%)



Do filters make a difference in Trauma 
patients ? 



• Prospective study 2004 to 2006.
• Modified EAST protocol
• 4,936 patients, 244 meeting inclusion criteria
• 59% retrieval rate



High risk trauma patient



• The results of this study contribute to the body of 
literature placing the effectiveness of IVC filters in doubt

. 
• Current criteria used for determining which patients will 

benefit are not sufficient enough to have an effect at 
reducing the overall rate of PE. 





• Trauma collaborative data from 2010 to 2014

• 26 ACS Trauma Units

• Excluded  No signs of life
 Injury Severity Score < 9
 hospitalization <3 days
 received IVC filter after VTE event

• Prophylactic IVCF in 803/ 39,456  pts (2%)

• Hospitals significant variability (0.6% to 9.6%) in 
IVCF 



• IVCF does not reduce the risk of mortality for 
trauma patients at the hospital level. 

• Prophylactic IVCF is associated with an 
increased risk of subsequent DVT occurrence.



• Retrospective review – Boston Medical 

• August 1, 2003, and February 28, 2011

• 679/978 retrievable IVCF  

• 58 (8.5%) were successfully removed. 

• 74/942 VTE (7.8%) occurred after IVCF placement , 
25 PE with IVCF in place





• Inserted when the highest 
bleeding risk had subsided ?

• Anticoagulant therapy may 
have been appropriate



Conclusions
• IVCF decisions may be influenced by inpatient hospital 

reimbursement

• By modifying the diagnosis related group, the Centers for 
Medicare and Medicaid Services reimbursement for a 
patient admitted for an acute DVT increases by almost 
250% if an IVCF is placed

• Retrieval on the same admission would not increase 
reimbursement

• While outpatient retrieval is reimbursed separately



Conclusions

• Many patients may qualify to have IVCF removed 
before discharge from the hospital

• 24.9% of patients who had VTE and had a filter placed 
received anticoagulants before leaving the hospital 
these patients could have been considered for filter 
removal once anticoagulant therapy was tolerated. 

• Filters placed for prophylaxis after trauma were 
inserted after the period of highest bleeding risk had 
subsided





• Retrospective analysis using the National Trauma 
Databank (2002–2007)

• Included high risk for PE (traumatic brain injury or 
spinal cord injury) (adults)

• Excluded patients with DVT or PE

• Prophylactic IVCF placed in 3,331/77695 (4.3%) 
pts





• Pts without insurance had an IVC filter placed 
less often compared with those with any form 
of insurance (2.7% vs 4.9%, respectively)

• Pts without insurance were less likely to 
receive a prophylactic IVC filter, (P <  .001).



Retrievability of IVCF ? 





• London Health Sciences Centre (LHSC) South 
Western Ontario, Canada

• rIVCF - January 1 2000 and June 30 2014. 
• N = 374  313 medical and 61 trauma patients
• Filter non-retrieval 

 not attempted
 attempted but not technically feasible
 death prior to attempted filter retrieval

• Followed up by a single trauma nurse 
practitioner







• Retrospective September 2003 and July 2012

• Prospective August 2012, a multidisciplinary 
team instituted

• Retrospective group 82 / 720 (11%)

• Prospective group 40/74  (54%) (Technical failure 
of 18%)





• 5 years pts underwent laser-assisted retrieval

• Was successful in 249 of 251 patients (99.2%)

• With a mean implantation of 979 days, range: 
37-7,098 days (> 19 years)

• Retrievable-type filters (n = 211) 

• Permanent-type filters (n =  40).



High risk trauma patient and IVCF



• Retrospective chart review
• N = 114. C3 – L3 injury 
• All received chemical prophylaxis
• IVCF 54 vs no IVCF 58
• IVCF 11 (20.4%) DVT vs 3 (5.2%)
• 1 pt PE and was in IVCF



• The presence of prophylactic IVC filters in 
acute SCI patients may actually increase the 
risk of DVT, which has its own associated 
morbidities and costs



Summary



• ISS > 12     27/279 articles

• The literature is still plagued by a lack of high 
quality data, the true efficacy of prophylactic IVC 
filters for prevention of PE in trauma patients 
remains unclear. 

• Further studies are required to determine the 
true role of prophylactic IVC filters in trauma 
patient.





Summary

• Judicious patient selection

• Multi-disciplinary team

• If inserted retrievable vs non retrievable

• Remove as soon as patient is anti-coagulated and 
the initial indication is no longer present

• Dedicated follow – up improves retrieval  
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