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extra-hospital setting = any patient who is not 
hospitalized but treated as an outpatient in 
hospital or treated as home care or inside a 

hospice



So, what do we have today?



Reducing peripherally inserted central catheters and midline catheters by training 
nurses in ultrasound-guided peripheral intravenous catheter placement.
Galen B1, Baron S2, Young S3, Hall A3, Berger-Spivack L3, Southern W2.

BMJ Qual Saf. 2019 Oct 3. pii: bmjqs-2019-009923. doi: 
10.1136/bmjqs-2019-009923. [Epub ahead of print]

PIVs

https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Galen%2520B%255bAuthor%255d&cauthor=true&cauthor_uid=31582569
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Baron%2520S%255bAuthor%255d&cauthor=true&cauthor_uid=31582569
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Young%2520S%255bAuthor%255d&cauthor=true&cauthor_uid=31582569
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Hall%2520A%255bAuthor%255d&cauthor=true&cauthor_uid=31582569
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Berger-Spivack%2520L%255bAuthor%255d&cauthor=true&cauthor_uid=31582569
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Southern%2520W%255bAuthor%255d&cauthor=true&cauthor_uid=31582569
https://www.ncbi.nlm.nih.gov/pubmed/31582569








Development of a Training Program in Peripherally Inserted Central Catheter 
Placement for Certified Registered Nurse Anesthetists Using an N-of-1 Method.
Ostrowski AM1, Morrison S2, O'Donnell J3.

AANA J. 2019 Feb;87(1):11-18.

https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Ostrowski%2520AM%255bAuthor%255d&cauthor=true&cauthor_uid=31587738
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Morrison%2520S%255bAuthor%255d&cauthor=true&cauthor_uid=31587738
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=O'Donnell%2520J%255bAuthor%255d&cauthor=true&cauthor_uid=31587738
https://www.ncbi.nlm.nih.gov/pubmed/31587738


C r i t e r i a



P a t i e n t



Disease 

Estimated survival (short term – long term), Age, special conditions

Terminal stage patients or patients for example with short bowel syndrome 

Patient’s decision 

Patient’s environment and family support

Home care services 



Patient’s access 
to the hospital



Patient’s ability to cover any 
further costs if not covered by 
other resources 







Real time ultrasound guidance

Subcutaneous route

Secret of success



CHEST PORTS



Patients can easily access 
the port even alone

Risk of accidental 
dislodgement and /or 
subcutaneous 
administration –
extravasation

Comfort 

Difficult intervention can’t 
be performed at home



19Pinch off syndrome



20



Patients can easily access the port without help
Risk of accidental dislodgement and /or subcutaneous administration –
extravasation
Comfort 

Difficult intervention. Can’t be performed at home



PICC PORTS



Patients can’t access the port without help
Risk of accidental dislodgement and /or subcutaneous administration –
extravasation
Comfort 

Difficult intervention. Can’t be performed at home





Midlines



Power injectable
Blood samples
Durance of the IV therapy
Need for real time US guidance
Performance of the device



Hickman





Hómēros. the legendary author of the Iliad and the 
Odyssey, 





Foreshadowing …















22.5% complications !!!





Easy procedure (to learn, to do, to teach)
Power injectable
Blood samples
Durance of the IV therapy (max)
Easy access
No risk for dislodgment
No risk of extravasation



Cost effective
Easy to remove in any case
All drugs can be easily administered by the VAD
Easy management of the VAD
Easy to train the family and the patient
Comfort? (picc sleeves)



Long subcutaneous route from the puncture 
point to the green zone

Catheter/vein ratio must be minimized (Don’t be 
afraid of the axilla)









Expert Rev Med Devices. 2019 Jan;16(1):25-33. doi: 10.1080/17434440.2019.1555466. Epub 2018 Dec 6.

Antithrombogenic peripherally inserted central 
catheters: overview of efficacy and safety.
Ullman AJ1,2,3,4, Bulmer AC1,5, Dargaville TR1,6, Rickard CM1,2,3,4, Chopra V1,7.

https://www.ncbi.nlm.nih.gov/pubmed/30513003
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Ullman%2520AJ%255bAuthor%255d&cauthor=true&cauthor_uid=30513003
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Bulmer%2520AC%255bAuthor%255d&cauthor=true&cauthor_uid=30513003
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Dargaville%2520TR%255bAuthor%255d&cauthor=true&cauthor_uid=30513003
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Rickard%2520CM%255bAuthor%255d&cauthor=true&cauthor_uid=30513003
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Chopra%2520V%255bAuthor%255d&cauthor=true&cauthor_uid=30513003


Securement of the catheter with adhesive systems must be avoided 
(anchored systems are more than effective)
Full package systems must be used in case of implantation at home 
environment 
Wireless US systems connected with mobile phones or tablets are 
more than effective
Lidocaine – prilocaine ointment 45 minutes prior to the intervention is 
a must



Considerations



Nutrition. 2019 Feb;58:89-93. doi: 10.1016/j.nut.2018.06.016. Epub 2018 Jul 11.

Infectious complications in home parenteral nutrition: 
A long-term study with peripherally inserted central 
catheters, tunneled catheters, and ports.
Santacruz E1, Mateo-Lobo R1, Riveiro J1, Nattero L1, Vega-Piñero B1, Lomba G1, Sabido R1, Carabaña F1, Arrieta FJ2, 
Botella-Carretero JI3.

https://www.ncbi.nlm.nih.gov/pubmed/30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Santacruz%2520E%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Mateo-Lobo%2520R%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Riveiro%2520J%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Nattero%2520L%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Vega-Pi%25C3%25B1ero%2520B%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Lomba%2520G%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Sabido%2520R%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Caraba%25C3%25B1a%2520F%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Arrieta%2520FJ%255bAuthor%255d&cauthor=true&cauthor_uid=30391696
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Botella-Carretero%2520JI%255bAuthor%255d&cauthor=true&cauthor_uid=30391696


PLoS One. 2018 Aug 28;13(8):e0202326. doi: 10.1371/journal.pone.0202326. 
eCollection 2018.
Self-management of peripherally inserted central catheters after patient discharge 
via the WeChat smartphone application: A systematic review and meta-analysis.
Ma D1, Cheng K2, Ding P3, Li H4, Wang P3

.

https://www.ncbi.nlm.nih.gov/pubmed/30153253
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Ma%2520D%255bAuthor%255d&cauthor=true&cauthor_uid=30153253
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Cheng%2520K%255bAuthor%255d&cauthor=true&cauthor_uid=30153253
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Ding%2520P%255bAuthor%255d&cauthor=true&cauthor_uid=30153253
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Li%2520H%255bAuthor%255d&cauthor=true&cauthor_uid=30153253
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Wang%2520P%255bAuthor%255d&cauthor=true&cauthor_uid=30153253




Tips and Tricks for PICCs with optimum performance in extra-hospital setting





























































Very Long Term VAD
for 
extra-hospital
treatment


