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Background 

The study has been conducted in San Martino Polyclinic of Genoa. 

The aim of the study is to evaluate nurses’ knowledge about the best practic-

es to prevent PICC and Midline occlusions. The nurses have been divided into 

two groups, in the first group included the nurses who attended the refresh 

training about vascular access, included in the “Refresh training about HIV in-

fection” on May 9th 2017, the other group included nurses who didn’t attend 

the refresh training from different units selected randomly. This comparison 

gave the chance to evaluate the adherence to guidelines all over the Polyclin-

ic, in order to highlight potential lack of knowledge to set up future refresh 

trainings and corrective interventions. 

 

Methods 
For this study we have used a questionnaire we have created by a literature 

review*. We have submitted it to nurses from infectious diseases, hematolo-

gy, clinical immunology, medicine, oncology, vascular surgery, oncology sur-

gery and surgical emergency units.   

We have also collected data on the field from the units using a checklist fol-

lowing nurses during the management of the devices. We have created the 

checklists comparing San Martino Polyclinic operating instructions to the in-

formation we get from the literature review. 

 

Results and data analysis 
377 PICCs, 488 Midlines and 111 mini-midlines have been placed in Polyclinic 

San Martino of Genoa from 1st January 2017 to 31th September 2017. During 

the study period 37 PICC occlusions (9.81%), 59 Midline occlusions (12.09%) 

and 8 mini-midline occlusions (7.21%) occurred. 

The incidence of PICC occlusions (9.81%) has been compared to other studies 

founded in the literature. From this comparison, it results that the incidence 

of PICC occlusions in the polyclinic (9.81%) is below the mean value that we 

obtained from the studies founded in the literature*, that it results to be 

11.32%. *Graph 1+. 
 

 

 

 

 

 
 

 

 

 

 

 

 

A deeper analysis of the data highlights that the PICCs are more common in 

the hematology and oncology units. Overall, there is a similar incidence of 

PICC occlusions among the units in San Martino Polyclinic.  For what concerns 

Midlines, they are more common in the medicine units. Even with these de-

vices, the incidence of catheter occlusions is similar in the units. There have 

not been any mini-midline occlusions in hematology and oncology units, and 

mini-midline had a very low rate of occlusion in the other units. In the follow-

ing chart, we analyzed only the data from hematology, oncology, medicine 

and surgery units. *Chart 1+  
 

 

 

 

 

 

 

 

 

 

 

 

         

The study examines the pre-occlusion time in the catheters that had present-

ed this complication. The pre-occlusion time is the interval between the de-

vices placement and its occlusion. The data of the units examined with the 

questionnaire has been compared to the rest of Polyclinic, in order to get a 

better view and basis of comparison about the management of these devices. 

The PICC pre-occlusion time is very similar in the two groups of the study, in-

deed it is 67.42 days in the examined units with the questionnaire and 62.5 

days in the rest of the Polyclinic. It is important to highlight that some PICC 

have lasted for over 200 days.  

These lasting times have been registered in hematology and oncology units 

*Graph 2+. 
     

Graph 2 

Midlines mean pre-occlusion time is very similar in the examined units (16 

days) and the rest of San Martino Polyclinic (17 days), with the highest val-

ues in the hematology and oncology units. *Graph 3+ 
 

 

Mini-midlines pre-occlusion time is 17 days in the examined units, and 16 

days in the rest of San Martino Polyclinic, with no occlusion occurred in he-

matology and oncology units. *Graph 4+. 

 

 

A deeper analysis of these data highlights the difference among the units, 

with hematology and oncology that have a higher mean pre-occlusion time 

than medicine units and surgery. *Chart 2+ 

 

 

 
 

 

 

 

 

 

We collected 138 questionnaires out of 160 distributed to the nurses in Poly-

clinic San Martino. From these questionnaires, it appears that there is an ex-

cellent adherence to the guidelines for what concerns the choice of normal sa-

line solution 0.9% for the flushing of the devices between the two groups in 

study (100 of those who attended the refresher training, and 94% of those 

who did not). There is also adherence for the choice of the push-pause meth-

od for the flushing (98% of those who attended the refresher training and 93% 

of who did not). It results to be a very low adherence for what concerns the 

timing of the flushing. Only 43% of the nurses who attended the refresher 

training, and 35% of who did not, stated that they flush the devices before the 

first infusions, after every successive ones, and at the end of all infusions and 

after collecting blood samples. *Graph 5+ Furthermore, it results that a very 

low number of nurses pay attention to the indications provided to them about 

the higher risk of occlusion caused by the interaction of specific drug classes. 

Despite a good level of adherence in the choice of neutral displacement nee-

dle-free connectors (68% of those who attended the refresher training, and 

82% of those who did not), very few nurses (33% in both groups) disconnect 

IV infusion set and syringes without clamping the devices while using needle

-free connectors, as the producer of the device in use in the Polyclinic rec-

ommend. *Graph 6+ 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Nurses that attended the refresh training on vascular access gave the correct 

answer to 65% of the questions, those who did not attend the refresh train-

ing gave the correct answer to 62% of the questions. This data, p-value high-

er than 0,05, data collected on the field, pre-occlusion time suggest that 

there isn’t any difference in the adherence to guidelines by the nurses in San 

Martino Polyclinic, but it will be very important to correct the malpractices 

highlighted by this study. *Graph 7+. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the questionnaire, it results that nurses that attend refresh trainings 

every 2 or 3 years gave the correct answer in the 70% of the cases, while 

those who attend the refresh training at least every 4 years gave the correct 

answer in the 58% of the cases. Nurses that have never attended a refresh 

training answered correctly only at the 44% of the questions (p-value = 

0.00001) *Graph 8+.  

 

 

 

 

 

 

 

 

 

 
 

 

In the end, the study highlights that nurses from the hematology, oncology 

and medicine units are more inclined to attend refresh trainings than nurses 

who work in the surgery. This is an interesting data because the nurses from 

oncology units gave the correct answer in the 70% of the cases, nurses from 

medicine and hematology units gave the correct answer at the 65% of the 

questions, while nurses from the surgery units gave the correct answer only 

at the 54% of the questions (p-value = 0.00066). This reflects a better level of 

knowledge in the management of PICCs and the prevention of their occlu-

sions, by the nurses of oncology, hematology and medicine units. 

 

Conclusions 
 

 

 

 

 
  

 

 

 

 

 

 

Units 
PICC 

Placed 

PICC  

Occlusions 

Midline 

Placed 

Midline  

Occlusions 

Mini-midline 

Placed 

 Mini-midline  

Occlusions 

Hematology 82 9 (11%) 18 2 (11%) 4 0 (0%) 

Oncology 109 11 (10%) 85 9 (11%) 9 0 (0%) 

Medicine 71 6 (8%) 252 34 (13%) 60 5 (8%) 

Surgery 71 7 (10%) 77 12 (16%) 20 3 (15%) 

Units 
PICC mean pre-
occlusion time 

Midline mean pre-
occlusion time 

Mini-midline mean 
pre-occlusion time 

Oncology 120 days 20 days No occlusion 

Hematology 81 days 40 days No occlusion 

Medicine 42 days 15 days 16 days 

Surgery 16 days 13 days 19 days 

Oncology, hematology and medicine units use a higher num-

ber of PICC and Midline rather than surgery units. Higher level 

of knowledge and tendency to attend refresh training by nurs-

es from hematology, oncology and medicine units, rather 

than nurses from surgery units, suggest that the management 

of PICC and Midline and the tendency to attend refresh train-

ing seems guided by daily work needs. 

 

Nurses specifically trained like the ones in oncology and he-

matology units who act as intermediary between their 

coworkers and the members of PICC team guarantee a more 

homogeneous management and higher adherence to guide-

lines.  

 

It appears necessary to further investigate and correct nurses’ 

lack of knowledge about drugs interactions that can increase 

the risk of occlusions. 

 

Our training courses must be updated to avoid differences be-

tween knowledge and practice. 
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4- Disconnect without clamping

Corso 33,33%

No Corso 33,33%

16- How to disconnect IV infusion set and syringes while using the 

needle-free connector adopted by Polyclinic San Martino?

65%

62,7%

Correct Answers

Training

No Training
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