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u  Accessi venosi periferici e tromboflebiti: la dimensione del problema 

u  Tromboflebiti: patofisiologia e prevenzione 

u  La filtrazione in-linea può ridurre l’incidenza delle flebiti associati agli 
accessi venosi periferici ?   

u  Trial clinico randomizzato controllato 

  



Accessi venosi periferici e tromboflebiti: 
la dimensione del problema 
 

u  Il 100% dei pazienti ospedalizzati viene sottoposto a terapia 
farmacologica endovenosa. 

u  Gli accessi venosi periferici sono i dispositivi più usati nella pratica 
clinica. Più del 70% dei pazienti ricoverati necessita di uno o più accessi 
venosi periferici. 

u  La tromboflebite è la 
complicanza più 
frequentemente associata 
al loro utilizzo. 

Ray-Barruel et al. J Eval Clin Pract. 2014; 20(2):191-202 
 

Rickard et al. BMJ Open. 2015 Sep 23;5(9):e008689 



Accessi venosi periferici e tromboflebiti: 
la dimensione del problema 
 

u  Dati epidemiologici non uniformi per criteri diagnostici, popolazione 
in studio, follow-up. Eritema, edema, dolore nel 42% dei cateteri 
posizionati (30% dal 2°g, 45% dal 3°g) 

Rimozione del 
catetere 

Difficoltà nel 
posizionamento di 

nuovi accessi 

Sicurezza del 
paziente 

Aumento del carico di lavoro 
infermieristico/anestesiologico 

Aumento dei 
costi di gestione 

Depauperamento 
patrimonio venoso 

Malfunzionamento 

Posizionamento 
nuovo accesso 

venoso 

Disagio del 
paziente 

Maki et al. Ann Intern Med. 1991;114:845-854 



Tromboflebiti: eziologia  
 

Fattori coinvolti nello sviluppo delle tromboflebiti: 

u  Correlati al paziente 

u  Sesso/ASA 

u  Comorbidità 

u  Chemioterapia 

u  Correlati alla soluzione infusa 

u  pH/osmolarità 

u  Cosomministrazione farmacologica 

u  Contaminanti 

u  Bolle aeree 

u  Particelle 

u  Correlati al catetere 

u  Materiale 

u  Dimensione 

u  Durata 

u  Sistema di fissaggio 

u  Tecnica di posizionamento 

Taxis et al. Eur J Clin Pharmacol. 2004 Jan;59(11):815-7 
 



Contaminati delle soluzioni endovenose 

8.8% Cellule leganti endotossina 
2,5% endotossina libera 
 
Il livello di colonizzazione è direttamente 
correlato con la frequenza della 
manipolazione della linea infusionale (stato di 
emergenza, trattamento di quadri acuti). 
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Hazards of glass ampoules
One of the hazards of intravenous infusions is particulate contamination. "2
Particles which have been identified include glass microflakes, rubber,
cellulose fibres, plastics, antibiotic crystals, and micro-organisms.3 The
infusion of these particles has been associated with vascular occlusion4 and
subsequent embolism, formation of granulomas,3 and septicaemia. We have
observed when glass ampoules of water were opened for routine use that
fragments of glass were visible in the water. We therefore aimed at finding
out whether it was possible to inject these large particles intravenously.

Methods and results

Five 10 ml ampoules of water for injection (Antigen Limited) were broken
open by hand and the contents inspected. These were then drawn from the
ampoules with a sterile 50 ml syringe and were infused through a 20 [im Millipore
filter encased in an easily removable watertight plastic casing (made by
Millipore). The plastic casing was dismantled and the filter examined for particles
of glass. This was repeated with 19 and 21 gauge needles attached to the syringe.
The empty ampoules were inspected for particles of residual glass. The needles
used were inspected to see if any particles of glass had adhered to them. An
attempt was made to draw up a free particle of glass from the contents of an
opened ampoule of water. Photographs were taken at various stages of this
procedure to demonstrate the presence of glass particles.

In all of the ampoules used particles of glass could be seen macroscopically in
the water (figure (a)). All three Millipore filters had particles of glass on them
which were visible to the naked eye (figure (b)). The empty ampoules had residual
particles of glass inside them (figure (c)). Free particles of glass could be aspirated
through a 19 gauge needle (figure (d)), but not through a 21 gauge needle.

Comment

Using this simple method we have shown the potential for intravenous
injection of visible glass particles. Whether no needle or a 19 or 21 gauge
needle was used glass was still collected on the filter paper and therefore this

might have been injected intravenously. It is unknown whether injection of
macroparticles is more harmful than injection of microparticles. In the care
of high risk patients (sick neonates, the immunosuppressed, and those
requiring long term intravenous infusions), however, all hazards should be
eliminated.

Although plastic containers do not fragment and produce macroparticles,
they are less inert than glass and give rise to more microparticles.5
The introduction of filters in intravenous infusion lines decreases the

complications of microparticulate injection.' A filter would also prevent
injection of macroparticles provided it was placed proximal to the site of
injection into the intravenous line. Often this is not the case as additive
injections are made through a rubber bung beyond the filter.
We therefore conclude that there is a place for the development and

manufacture of end line micropore filters, which might be included either in
the intravenous cannulas or at the end ofinfusion sets but certainly proximal
to the site of additive injection.

We thank Mr LJH Cumming for taking the photographs.
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(a) Ampoule before injection; (b) Millipore filter; (c) residual glass particles in empty ampoules; (d) glass particles in 19 gauge needle.

Trautmann et al. J Hosp Infect. 1997 Nov;37(3):225-36 
Ball PA et al. Nutrition. 2001; 17(11-12):926-929   

sible. However, the presence of fat emulsion in most nutrition
admixtures poses a problem for most instrumental methods
because they cannot discriminate between the relatively small
number of particulates and the huge excess of fat emulsion drop-
lets.10 Attempts to modify the samples by further dilution or by
cracking the emulsion are likely to interfere with the emulsion
droplet size and introduce additional particulate contamination.
The optical counting method selected, although not the most
reliable for quantitation or measurement, can be used effectively
without further sample processing. It is likely to underestimate the
total load, but clearly demonstrates that particulate contamination
is present.11
Most particles found were in the smaller ranges. The pediatric

mixtures were consistently more heavily contaminated. This find-
ing probably reflects a similar number of particles arising from
processing and packaging, but a smaller volume in which to
disperse. Although the method was slightly different (in this
study administration sets were attached), the particle counts were
of a similar order to those reported previously in pediatric solu-
tions.3 As previously described by others, a “washout” effect
was identified, with the first sample more heavily contaminated

than the second in all cases.12 Analyses with scanning electron
microscopy and energy disperse spectroscopy suggested that par-
ticles of glass, talc, and plastic could be identified. All the admix-
tures were packaged in plastic and connected to infusion sets made
of plastic. Similarly, they all contained components drawn from
original products packaged in glass. Slightly more difficult to
explain is the finding of talc because, even though almost every
manual part of the production system would be undertaken by
operators wearing powdered gloves, the powder supplied with
most brands of glove is starch, not talc. Further investigation is
planned.
Then there is the vexing question as to whether the additional

cost of filters can be justified. There is no question that particulate
contamination is present, has no therapeutic value, and can be
harmful. If considered purely in terms of the purchase of 1.2-!m
filters for use with PN admixtures, it might be seen as an unac-
ceptable cost. However, particulate contamination is not restricted
to PN solutions. In conjunction with a policy to use 0.22-!m
extended-life filters for aqueous solutions and extend the service
life of intravenous infusion sets, an integrated filter policy can
deliver safety gains and save money.13

FIG. 1. One of many particles found containing silicon, magnesium, and oxygen.

FIG. 2. One of many particles found containing silicon, aluminum, and oxygen.
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Patofisiologia  
 

u  Embolismo 

u  Alterazione del microcircolo 

u  Attivazione del pattern infiammatorio locale 
e sistemico 

u  Effetto trombogenico 
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Trial clinico randomizzato 

Trial clinico, randomizzato, controllato su pazienti 
candidati al posizionamento di catetere venosi 
periferici di breve durata (1-5g) per procedure di 
chirurgia addominale maggiore.( 

 

 

 

 

268 pz randomizzati 1:1 

 

 

ClinicalTrials.gov: NCT03193827 

 



Metodo 

Standardizzazione: 

u  Proactive vascular planning 

u  Scelta diametro cannula/vaso 

u  Sito di posizionamento 

u  Sistema di fissaggio 

u  Compatibilità soluzioni 
endovenose 

u  Gestione intraoperatoria  

u  Gestione postoperatoria 

Total	intravenous	anaesthesia 

Balanced	anaesthesia 

Blended	anaesthesia 

Postoperative 



Follow-up 

Follow-up ogni 12h dalla fine della 
procedura chirurgica per 96h del 
postoperatorio.  

 

Le flebiti sono state definite da un 
Visual Infusion Phlebitis (VIP) score 
≥ 2. 

Grado Caratteristiche cliniche 

0 Sito di inserzione normale 

1 
Una tra le seguenti:  
• Leggero dolore in prossimità del sito d’inserzione 
• Leggero eritema in prossimità del sito d’inserzione 

2 

Due tra le seguenti:  
• Dolore  
• Eritema 
• Edema 

3 

Tutte le seguenti sono evidenti: 
• Dolore lungo il decorso della cannula 
• Eritema 
• Indurimento 

4 

Tutte le seguenti sono evidenti ed estese: 
• Dolore lungo il decorso della cannula 
• Eritema 
• Indurimento 
• Cordone palpabile 

5 

Tutte le seguenti sono evidenti ed estese:  
• Dolore lungo il decorso della cannula 
• Eritema 
• Indurimento 
• Cordone palpabile 
• Febbre Ray-Barruel et al. J Eval Clin Pract. 2014; 20(2):191-202 

 



Popolazione campionaria 

  Intera popolazione 
(n = 268) 

G. studio 
(n = 134) 

G. controllo  
(n = 134) 

p 

Età(anni) 65.6 ± 13.0 65.7 ± 12.8 65.5 ± 13.4 0.53 
Sesso 

Uomini 
Donne 

  
133 (49.6%) 
135 (50.4%) 

  
60 (44.8%) 
74 (55.2%) 

  
73 (54.6%) 
61 (45.4%) 

0.94 

Peso (Kg) 71.3 ± 13.9 71.0 ± 13.8 71.6 ± 14.2 0.65 
BMI 24.9 ± 4.5 24.9 ± 4.7 24.8 ± 4.3 0.68 
Chirurgia 

Robotica 
Videolaparoscopica 

Laparotomica 

   
43 (16%) 

128 (47.7%) 
97 (36.3%) 

   
18 (13.4%) 
67 (50%) 

49 (36.6%) 

  
25 (18.7%) 
61 (45.5%) 
48 (35.8%) 

0.53 

Tipo di anestesia 
TIVA/TCI 

Bilanciata 
Blended 

  
132 (49.2%) 
106 (39.6%) 
30 (11.2%) 

  
67 (50%) 

51 (38.1%) 
16 (11.9%) 

  
65 (48.5%) 
55 (41.1%) 
14 (10.4%) 

0.33 

Localizazione cannula 
Vena mediana cubitale 

Vena cefalica 
Vena dorsale della mano 

  
7 (2.6%) 

190 (70.9%) 
71 (26.5%) 

  
4 (3%) 

99 (73.9%) 
31 (23.1%) 

  
3 (2.2%) 

91 (67.9%) 
40 (29.9%) 

0.42 

Dimesione della cannula 
14 G 
16 G 
18 G 
20 G 

  
8 (2.9%) 

68 (25.4%) 
188 (70.2%) 

4 (1.5%) 

  
3 (2.2%) 

24 (17.9%) 
106 (79.1%) 

1 (0.8%) 

  
5 (3.7%) 

44 (32.8%) 
82 (61.2%) 

3 (2.2%) 

0.003 



Risultati 

12h 24h 36h 48h 60h 72h 84h 96h 

Numero cannule 
G. studio 

G. controllo 

134 (100%) 133 (99.2%) 126 (94.0%) 119 (88.8%) 98 (73.1%) 90 (67.2%) 74 (55.2%) 64 (47.8%) 

134 (100%) 133 (99.2%) 122 (91.0%) 108 (80.6%) 94 (70.1%) 84 (62.7%) 63 (47.0%) 56 (41.8%) 

Prevalenza flebiti 
G. studio 

G. controllo 

0 (0%) 0 (0%) 1 (0.7%) 3 (2.2%) 6 (4.5%) 6 (4.5%) 8 (6.0%) 8 (6.0%) 

0 (0%) 10 (7.5%) 20 (14.9%) 36 (26.9%) 44 (32.8%) 56 (41.%) 62 (46.3%) 78 (58.2%) 



Risultati 
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VIP score 
G. studio 

0 
1 
2 
3 
4 
5 

G. controllo  
0 
1 
2 
3 
4 
5	

  
  

134 (100%) 
  
  
  
  
  
  

132(98.5%) 
2 (1.5%)	

(*) 
  

129 (97%) 
4 (3%) 
  
  
  
  
  

102(76.7%) 
21 (15.8%) 

7 (5.3%) 
3 (2.3%)	

(*) 
  

122(96.8%) 
3 (2.4%) 
1 (0.8%) 

  
  
  
 

 82 (67.2%) 
27 (22.1%) 
10 (8.2%) 
3 (2.5%)	

(*) 
  

110(92.5%) 
7 (5.9%) 
1 (0.8%) 
1 (0.8%) 

  
  
 

64 (59.3%) 
24 (22.2%) 
14 (12.9%) 

6 (5.6%)	

(*) 
  

89 (90.8%) 
6 (6.1%) 
3 (3.1%) 

  
  
  
  

52 (55.3%) 
24 (25.5%) 
2 (14.9%) 
4 (4.3%)	

(*) 
  

82 (91.1%) 
5 (5.6%) 
1 (1.1%) 
1 (1.1%) 
1 (1.1%) 

  
  

36 (42.9%) 
26 (30.9%) 
19 (22.6%) 

3 (3.6%)	

(*) 
  

69 (93.2%) 
3 (4.1%) 
1 (1.4%) 
1 (1.4%) 

  
  
  

24 (38.1%) 
22 (34.9%) 
14 (22.2%) 

2 (3.2%) 
1 (1.6%)	

(*) 
  

64 (100%) 
  
  
  
  
  
  

19 (33.9%) 
9 (16.1%) 

17 (30.4%) 
7 (12.5%) 
4 (7.1%)	
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Tromboflebiti e filtrazione in-linea 
 

Fattori coinvolti nello sviluppo delle tromboflebiti: 

u  Correlati al paziente 

u  Sesso/ASA 

u  Comorbidità 

u  Chemioterapia 

u  Correlati alla soluzione infusa 

u  pH/osmolarità 

u  Cosomministrazione farmacologica 

u  Contaminanti 

u  Bolle d’aria 

u  Particelle 

u  Correlati al catetere 

u  Materiale 

u  Dimensione 

u  Durata 

u  Sistema di fissaggio 

u  Tecnica di posizionamento 

Taxis et al. Eur J Clin Pharmacol. 2004 Jan;59(11):815-7 
 

 	 HR	 95%CI	 p	
Rimozione della 

cannula	
0.71	 0.52–0.96	 0.028	

Flebite	 0.08	 0.024–
0.25	

<0.0001	



Analisi dei costi 
 

Spesa media per paziente:  
10.89€ (95% CI 8.30€-13.48€) vs 
9.92€ (95% CI 4.44€-15.41€). 
 
 
Differenza cumulativa di 95€ a 
favore del gruppo controllo. 

  Costo/n° dispositivo N° dispositivi 
  Gruppo di studio Gruppo controllo 
Medicazioni   11  € 19.6 € 

Medicazioni grandi 16 €/50 19 35 
Medicazioni piccole 8 €/50 7 11 

Sterilstrip 7 €/50 25 41 
Guanti sterili 10 €/50 1 3 
Garze sterili 11 €/200 2 6 

Kit sterile per venipuntura 50 €/1 1 3 
Set infusionali   266.7 € 766.7 € 

Deflussori 55 €/350 54 778 
Rubinetti a tre vie 32.2 €/200 47 55 

Hub 46 €/100 195 220 
Agocannule 13 €/50 37 71 

Midline 415 €/5 1 4 
Siringhe preriempite 27.5 €/30 20 37 

Filtri   957 € 0 € 
0.2µm/11cm2 3 €/1 134 0 

0.2µm/1.65cm2 3 €/1 118 0 
1.2µm/4.5cm2 3 €/1 67 0 

Carico di lavoro   189.7 € 542.5 € 
Infermieristico 21.6 €/1h 402 min 907 min 

Anestesiologico 52 €/1h 52 min 250 min 
Totale   1424.4 € 1328.8 € 



Conclusioni 

u  La tromboflebite è una complicanza frequente e “costosa”. 

u  L’infusione accidentale di particolato è coinvolto in tale processo. 

u  L’utilizzo della filtrazione in-linea può prevenire lo sviluppo delle flebiti. 

u  La filtrazione in-linea può essere considerata come buona pratica per la 
salvaguardia del patrimonio venoso del paziente ospedalizzato. 



“…so che questo studio dura quattro giorni, ma potreste 

non levarmi il filtro!” 


