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Plan of the presentation 

• Definition of terms 
• Incidence of catheter dislodgement 
• Impact of accidental dislodgement 
• Available products to reduce dislodgement 
• CVAA Guidelines Recommendations on securement 
• MUHC experience in oncology 

 
 



Definition of terms 

• Accidental removal 
• Catheter dislodgement 
• Accidental dislodgement 
• Catheter displacement 



Catheter dislodgement and Migration 

• Catheter dislodgement  
– an accidental removal or movement (greater than 0.5 cm) 

that resulted in the loss of function of the catheter. 
• Catheter migration 

– an accidental removal or movement (greater than 0.5 cm) 
that did not resulted in the loss of function of the catheter 

Yamamoto, 2002 



Incidence of catheter dislodgement 

• Observational study 
• 60 PICCs in oncology 
• Accidental removal  

(no definition)  
• 3 patients, 5% or  

2.3/1000 CD 

Bellesi et al. Support Care Cancer (2012) 



• Observational study 
• 754 PICCs in peds 
• Accidental dislodgement:  

(accidental removal of a PICC)  
56 PICC, 7.5% 

• Malposition:  
Migration in/out (too long/short)  
28 PICC, 3.7% 

• 40/84 requiring reinsertion 

Gibson et al. Journal of Vascular Interventional Radiology (2013), 24:1323-1331 

Incidence of catheter dislodgement 



Incidence of catheter dislodgement 

• Prospective study 
• 267 PICCs in adults (sutured) 
• Accidental dislodgement: pulling 

out of the catheter  
• 14 PICCs, 7% 

Leroyer et al. Médecine et maladies infectieuses (2013), 43: 350-355 



• RCT 
• 202 PICCs in adults  
• Accidental dislodgement:  

an accidental removal or movement  
(greater than 0.5 cm) that resulted  
in the loss of function of the catheter  
(Yamamoto 2002) 

• 16 PICCs, 8% or 2.22/1000 CD 

Paquet et al. Journal of Vascular Access (2017), 18: 408-414 

Incidence of catheter dislodgement 



• RCT  
• 127 PICCs in adults (hem-onc) 
• Accidental dislodgement: Yamamo

to definition 
• 14 PICCs, 11% or  

1.8/1000 CD 

Paquet, Boucher, Valenti - Unpublished data 

Incidence of catheter dislodgement 



Impact of accidental dislodgement 

• Cross-sectional descriptive 
online survey 

• 1426 respondents 
• PIV and CVADs included 
• Practices related to  

accidental dislodgement 

Moureau, N. JAVA (2018), 23,4: 203-215 



Survey results 

• Observed  
– In every setting 
– In all type of devices 
– By all types of providers 

• 68% respondents report frequency: 
– Often, daily and multiple times per day 

• Less frequent in outpatient setting 

Moureau (2018) JAVA (23)4, 203-215 



What devices? 

Moureau (2018) JAVA (23)4, 203-215 

58% 

9% 10% 
0% 2% 



Impact of Accidental dislodgement 

• Treatment interruption (97%) 
• Need to perform IV restart (97%) – ↓ reported by outpt 
• Loss of access (94%) 
• Extra time needed by staff (94%) 
• Patient distress (91%) 
• Additional supplies/cost (83%) – ↓ reported Bedside/outpt  
• Bleeding (82%) – ↓ reported by outpt 
• Skin tear (57%) – ↑ reported by vasc access team/mgmt 
• Air emboli (31%) 

Moureau (2018) JAVA (23)4, 203-215 



Actions required to manage dislodgement 

• Notification of other HCP 
• Re-siting of the VAD 

– PIV: 6-30 minutes 
• Management of pain 

Moureau (2018) JAVA (23)4, 203-215 



Contributing factors 

• Patient removes catheter (conscious or not) 
• Dressing becoming loose (hair, skin, perspiration) 
• Normal ADL (tangled tubing, bathroom, tubing too long) 
• Hospital policy (disconnecting or not) 
• Number of accesses per day 
• Paramedic insertion 
• Securement procedure 

Moureau (2018) JAVA (23)4, 203-215 





Securement devices in PICCs 

• Statlock® vs Steristrips+tape 
• Retrospective review 
• 178 Pts – 5347 catheter days   
• PICC and midlines 
• Dislodgement: 

– Steristrips+tape: 9/78 (5.35/1000 CD) 
– Statlock®: 7/100 (1.91/1000 CD)  

• Removal because complication: 
– Steristrips+tape: 10.70/1000 CD 
– Statlock®: 2.18/1000 CD  

 
 
 

Wood et al. (1997) Journal of Vascular Access Devices,2,3:11-16 



Securement devices in PICCs 

• Statlock® vs Suture in preventing  
catheter-related complications 

• 170 Pts randomized  
• Securement time shorter with  

Statlock®  
• Fewer total complications  

(42 vs 61) NS 
• Fewer CLABSI 2 vs 10 (p=0.032) 

 

Yamamoto et al. (2002) JVIR,13:77-81 



Cochrane review 2015 

• Securement device must 
– Ensure catheter does not  

fall out 
– Protect against microbial  

colonisation and infection 
– Be comfortable 

Ullman et al. (2015) Cochrane Database of Systematic Reviews,9 



Cochrane review 

• 22 studies included 
• 7436 participants  
• High risk of performance bias  
• Blinding unclear 
• Quality of evidence downgraded for imprecision /  

indirectness / risk of bias / inconsistency 

Ullman et al. (2015) Cochrane Database of Systematic Reviews,9 



Cochrane review – main results 

• Sutureless securement devices as likely to be the  
most effective at reducing the incidence of CR-BSI  
(low quality evidence) 

• No conclusion on securement re accidental removal in 

review. 

Ullman et al. (2015) Cochrane Database of Systematic Reviews,9 



Other devices 
• Rutledge et al (2015) – 5 arms 

(animal study) :  
– Sutures  
– Statlock® + bordered transparent  

film 
– Securement dressing (Sorbaview®) 
– 3M™ PICC/CVC securement  

device + bordered transparent film 
– 3M™ PICC/CVC securement device 

+ Tegaderm™ CHG 

 

Conclusion: 2 investigational devices non- 
inferior to Statlock® but highest peak axial  
pull force (40-41 N) vs (28 N) 

Rutledge, L.F. (2015) Intensive Care Medicine Experimental, 3 



Other devices 

• Karpanen et al. (2019)  
• Multicenter prospective RCT 
• Primary outcomes: 

– CVC migration and unplanned ca
theter removal 

– 86 sutures VS 85 3M™ PICC/ 
CVC securement  

– 2/86 unplanned removal vs 5/85 
(ns) 
 

Conclusion: As good as sutures but dressing/ 
securement device is longer to change. 

Karpanen et al (2019) Ann. Intensive Care, 9,49 



Other devices 
• Goossens et al. (2018)  
• Primary outcomes: 

– Time needed to change device  
– 161 dressings Statlock® vs  

164 dressings SecurAcath® 
– 7.3 minutes vs 4.3 minutes 
– Migration, dislodgement and CLABSI 

equal  
– More pain with SecurAcath®  

(removal and insertion) 
 

Conclusion: SecurAcath saves time during  
dressing change. Training is essential for  
placement and removal to minimise pain 

Goossens, G.A. (2018) British Medical Journal Open, 8,e016058 



Other devices 

• Zerla et al. (2017)  
• Prospective observational study 
• Primary outcomes: 

– Safety, effectiveness and  
cost effectiveness 

– 30 SecurAcath in 30 patients 
– 4963 catheter days 
– 0 dislodgement in 4963 catheter 

days 

 

Conclusion: SecurAcath® is effective and cost  
effective when duration is expected to be longer 
than 30 days. 

Zerla et al (2017) Journal of Vascular access, 18,3:238-242 



Tissue adhesives 

• First described in 2007 as a securing  
method for CVAD (correspondence) 

• 1st glue : damaging to tissues 
• 2nd generation: N-Butyl-2-Cyanoacrylate  

(NBCA)  
• 3rd generation: then 2-Octyl-cyanoacrylate 

(OCA) – more flexible and lasting longer 

Wilkinson et al (2007). Anaesthesia 62: 969–70. 
Lawrence et al(2007) Anaesthesia 69:1407-8. 

Scoppettuolo et al (2015) Anaesthesia70,750-63. 



Tissue adhesive 

• One to 2 drops are sufficient 
• NBCA/OCA do not weaken  

catheter material 
• Much stronger than dressing  

only 
• In CVADs, used to achieve  

hemostasis 

Corley et al. (2017) British Journal of Nursing, Suppl 26,19, S4-S17 



Tissue adhesive 

• Kleidon et al (2017) 
• RCT 3 arms –  

101 patients: 
– 32 Statlock® + securement 

dressing 
– 31 Securement dressing  

(Sorbaview®) 
– 32 Tissue adhesive +  

securement dressing 

Kleidon et al. (2017) Journal of Vascular and Interventional Radiology, 28,11,1548-1556  

Conclusion: Safe and efficient, less bleeding  
after insertion but tissue adhesive more  
difficult to remove and cause more skin tears. 





Sutures 

• Pro 
– Cheap 
– Hold catheter in place  

when removing dressing 
• Cons 

– Increased risk of  
infection 

– Often source of exudate 



Steristrips + Transparent film 

• Pro 
– Cheap 
– May hold better than just  

transparent film (but no data to 
prove it…) 

• Cons 
– Need to be replaced with  

dressing change 



Statlock ® 

• Pro 
– Holds better than just transparent 

film 
• Cons 

– Takes long time to replace 
– Requires use of sterile gloves  

when changing 
– Requires some level of  

knowledge for application 
– Not interchangeable 



Integrated Securement dressing  

• Pro 
– Can be replaced using no  

touch technique 
• Cons 

– When lifting, nothing holds  
catheter 

– Harder to handle external  
portion 



3M™ PICC CVC securement 

• Pro 
– 1 product for many catheters  
– Provides more securement  

than just transparent film 

• Cons 
– Needs to be replaced 



SecurAcath® 

• Pros 
– One device for the whole  

duration 
– Catheter does not move during 

dressing change 
• Cons 

– Costly at the time of insertion 



Tissue adhesive 

• Pros 
– No dressing change  

needed 24 hours post  
insertion 

– Bleeds less 
• Cons 

– Costly at the time of  
insertion 

– More difficult to remove 





CVAA Guidelines Recommendations 

1. Use sutureless securement (including engineered securement devices)  
to limit movement of VAD (CDC, 2011; INS, 2016). [IA] 

2. Use method of securement that includes, but is not limited to   
(INS,2016): [IB] 

1. Transparent dressing with securement properties 
2. Adhesive securement device 
3. SC securement device 
4. Integrated stabilization feature on PVAD 
5. Medical-grade cyanoacrylate tissue adhesive 
 

Canadian Vascular Access Association.(2019). Canadian Vascular Access and Infusion Therapy 

Guidelines. Pembroke,ON: Pappin Communications 



CVAA Guidelines Recommendations 

• Use suture only for tunneled CVAD post-insertion. Remove sutures  
within 2-4 weeks and when cuff has adhered, in consultation with MRP.  
[ICVAA] 

• Ensure securement method does not compromise ability to perform site 
assessment, limit vascular circulation, or impair skin integrity  
(INS, 2016; RCN, 2016). [IC] 
 

Canadian Vascular Access Association.(2019). Canadian Vascular Access and Infusion Therapy 

Guidelines. Pembroke,ON: Pappin Communications 



CVAA Guidelines Recommendations 

• Do not rely on tape, gauze and non-bordered transparent dressing, or  
rolled bandage as method of securement  
(CDC, 2011; INS, 2016). [IIA]  

• If using tape, use only sterile tape under sterile dressing (INS,2016). [IB] 
• Ensure securement method does not compromise ability to perform site 

assessment, limit vascular circulation, or impair skin integrity (INS, 2016; 
RCN, 2016). [IC] 
 

Canadian Vascular Access Association.(2019). Canadian Vascular Access and Infusion Therapy 

Guidelines. Pembroke,ON: Pappin Communications 



CVAA Guidelines Recommendations 

• Assess integrity of securement device on an ongoing basis  
and replace if securement is no longer effective (INS, 2016). 
[IB] 

Canadian Vascular Access Association.(2019). Canadian Vascular Access and Infusion Therapy 

Guidelines. Pembroke,ON: Pappin Communications 



MUHC experience 

• Introduction of SecurAcath® in oncology population in  
June 2017 

• 116 patients (40 pre, 76 post) 
• Average dwell time 62 days 
 

 



Patient’s demographics 

Demographics 
Adhesive/ 

stabilization dressing SecurAcath® p-value 

Number of pts 40 76   
Average age 64 59 0.058 

standard dev 12.07 14.01   
Gender (f) 19 32 0.694 

Side of insertion Right 38 67 0.326 

Double lumen catheter 36 66 0.768 

Anticoagulated 14 17 0.186 

Previous CVL 14 24 0.835 

Malignancy       
Solid  16 30 1 

Hematologic  24 46   
Dwell time (average) 56 (4-275) 69 (1-281) 0.2651 

standard dev 55.4 61.41   
Total Dwell time 2209 5205   



Complications 

• 9/40 dislodgements 
• 4.07/1000 CD 

 
• 10/40 reinsertions 
• 4.49/1000 CD 

 

• 6/76 dislodgement 
• 1.15/1000 CD       p=0.0037 

 
• 10/76 reinsertions 
• 1.92/1000 CD         p=0.0482 

• Statlock® /IV Advanced
  

• SecurAcath® 



Complications 
Complications 

Stabilization dressing   

n       Rate/1000 CD 

   SecurAcath® 
                    n    Rate/1000 CD p-value 95% CI 

bleeding at insertion site 1 0.45 3 0.58 0.8339 0.015 to 9.782 

Catheter dislodgement 9 4.07 6 1.15 0.0037 1.124 to 12.067 

Migration external portion 2 0.90 1 0.19 0.1626 0.245 to 278.027 

Skin infection insertion site 2 0.90 1 0.19 0.1626 0.245 to 278.027 
CLABSI 1 0.45 2 0.38 0.8934 0.02 to 22.631 

Suspected bacteremia 4 1.79 3 0.58 0.1136 0.532 to 21.447 

CR-UEDVT 2 0.90 8 1.54 0.4982 0.061 to 2.952 

MARSI 0 0.00 2 0.38 0.3569 0 to 12.546 

Migration of distal tip  1 0.45 0 0.00 0.1248   

Occlusion 3 1.35 13 2.50 0.3341 0.099 to 1.979 

Pulmonary embolism 0 0.00 1 0.19 0.5147 0 to 91.895 

Reinsertion 10 4.49 10 1.92 0.0482 0.880 to 6.309 

Total 40 0.45 76   



Nurses comments : Pros 

• “Dressing change is so much easier” 
• “How come they did not put a SecurAcath® in Angio.   

Come and place one. NOW!” 
• “Love this” 



Removal -  Help 

• 5 difficult cases in 2 years 
– Device not cut completely in two parts 
– ED physician said: “I will call surgery” 
– Tips with important granulation:  

• Use NS to soften the granulation tissue prior to removal 
• Remove rapidly 
• Use Lidocain 



Financial impact 

Zerla et al (2017) JVA;18(3):238-242 



Financial impact in MUHC 

• Cost of insertion 
• Cost of reinsertion 

– 4.49/1000 CD vs  
1.92/1000 CD 

 

No device SecurAcath® 

Insertion 582.97$ 612.97$ 
Including  
reinsertion cost 

745.08$ 685.97$ 

Difference - 59.10$/insertion 

No device SecurAcath® 

Insertion 138.50$ 168.50$ 
Including  
reinsertion cost 

177.97$ 189.47$ 

Difference + 11.50$/insertion 



Financial impact in MUHC 
Does not consider :  
1) Nursing time for dressing change,  
2) Reinsertion waiting time and time of other HCPs 
3) Treatment of complications 
4) Unlike Zerla study, we do not use a securement device  

(+33$/ 8 changes) 
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Thank you! 


