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“Extravasation refers to the inadvertent infiltration of chemotherapy into the 
subcutaneous or subdermal tissues surrounding the intravenous or intra-arterial 
administration site.” 



Incidence of extravasation or infiltration  =  up to 7% 

The degree of damage is dependent on …. 
  
-  the type of drug  
-  the drug concentration  
-  the localization of the extravasation  
-  the length of time a drug develops its potential for damage 



Agente chemioterapico irritante  =  farmaco che, se 
stravasato, produce una reazione infiammatoria locale, con 
assenza di necrosi e danno tissutale raro. 



differential diagnosis
A differential diagnosis assessment should be carried out if an
extravasation is suspected. Some chemotherapy drugs, even if
correctly administered, can cause a local reaction which
resembles an extravasation. This should not be confused with a
true extravasation. Signs and symptoms of local
nonextravasation reactions include erythema around the
cannula site and along the accessed vein (‘flare’), urticaria and
local itching. Drugs that may cause these reactions are shown
in Table 4.
Another potential differential diagnosis is chemical phlebitis.

This vein inflammation, frequently followed by a thrombosis or
sclerosis of the veins, may cause a burning sensation at the
cannula site and cramping along the vein proximal to the
cannula site. This chemical phlebitis can be caused by several
drugs (see Table 4).

management of extravasations
No randomized trials on the treatment of extravasation have
been carried out until now for ethical reasons as well as certain
difficulties in including an adequate number of patients in such
a trial. However, many extravasations may cause very little
damage if left untreated and only a comparative study with a
control group receiving the standard local care would allow
clinicians to clearly define the efficacy of an antidote.
Many of the reported management policies for

extravasations are based on non-biopsy confirmed data and in
many cases, simultaneous treatment with antibiotics was
initiated. It should be also considered that many of the
recommendations date back to a drug’s original registration,
which can be several decades ago when requirements for
approval were less strict.

general measures
Regardless of the chemotherapy drug, early initiation of
treatment is considered mandatory. In this context, patient
education is crucial for a prompt identification of the
extravasation.The initiation of general unspecific measures as
soon as an extravasation is diagnosed is highly recommended
[10] (See Figure 1) [V, A]. For that purpose, it is highly
recommended that every department that administers

chemotherapy has trained persons who know what to do in
case of extravasation. An extravasation kit containing
instructions, materials and medication to handle any incidence
should be always available. An early multidisciplinary
evaluation by nurses, medical oncologists and surgeons is
recommended.

specific measures (antidotes)
Various suggestions have been published with possible topical
or injected pharmacologic methods for certain vesicant
chemotherapy drugs. One should be aware that many are
considered ineffective or further damage the extravasated area.
It should be noted that many of these substances are not

available or at best have limited access for use in many
European countries [5, 7, 11].

local injection or topical corticosteroids
A single-arm clinical study in 53 patients with extravasations
due to different drugs (21 with old lesions and 32 with recent
extravasations) showed that multiple subcutaneous injections
of hydrocortisone followed with topical betamethasone
prevented tissue necrosis or sloughing necessitating surgical
treatment. In fact, none of the patients was submitted to
surgical debridement and all lesions were resolved. Healing
time depended on the extent of extravasation and the type of
drug [12]. However, in a retrospective series of 175 cases of
extravasation, up to 46% patients receiving intralesion
corticoids needed surgical debridement versus only 13% of
those without corticoids, suggesting a deleterious effect of these
agents [5, 11]. In this context, subcutaneous corticoids are not
recommended [V, C].

sodium thiosulfate
Mechloretamine is a DNA-binding vesicant that produces
severe and prolonged skin ulceration after extravasation. In
several animal experiments, sodium thiosulfate was not able to
prevent mechloretamine skin toxicity when given i.v.
immediately before or after extravasation. However, when given
immediately after extravasation by intradermal injection, it had
a protective effect [13]. Therefore, in humans the
recommendation in case of mechloretamine extravasation is an
immediate subcutaneous administration of 2 ml of 1/6 molar
solution of sodium thiosulfate which can be obtained by
mixing 4 ml of 10% sodium thiosulfate and 6 ml of sterile
water for injection; 2 ml of the solution is injected for each
milligram of mechlorethamine suspected to have extravasated
[V, C].

DMSO
Dimethyl sulfoxide (DMSO) is a common solvent that
penetrates tissue when applied topically. This compound has
free-radical scavenging properties and has the capacity to speed
up the removal of extravasated drugs from tissues.
Despite the initial discouraging results of DMSO in animal

models [14], in the 1980s, a prospective pilot trial in 20
patients showed clinical benefit in the management of
anthracycline extravasation [15]. Topical DMSO was applied
immediately after extravasation covering twice the area affected.
This treatment was repeated twice daily for 14 days. No

Table 4. Chemotherapy drugs possibly causing local reactions

Local skin
reactions

Chemical phlebitis

Aspariginase Amsacrin
Cisplatin Carmustin
Daunorubicin Cisplatin
Doxorubicin Dacarbazine
Epirubicin Epirubicin
Fludarabine 5-Fluorouracil (as continual infusion in combination

with cisplatin)Mechlorethamin
GemcitabineMelphalan
Mechlorethamine
Vinorelbine
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Some chemotherapeutics can cause local reactions 
which resembles an extravasation or chemical phlebitis 



Erythema around the cannula site and along the 
accessed vein (‘flare’), urticaria and local itching 

Local reaction 

Differential diagnosis of extravasation 

Chemical phlebitis This vein inflammation, frequently followed by a 
thrombosis or sclerosis of the veins, may cause 
a burning sensation at the cannula site and 
cramping along the vein proximal to the cannula 
site 



If a cannula is inserted near the wrist or another joint where 

there is going to be a lot of movement, this can cause 

friction within the vessel, which can lead to inflammation in 

the vessel wall (mechanical phlebitis). 
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detail. This includes explaining that, 
on occasion, the cannula or lines may 
leak and this may require urgent inter-
vention depending on the drug being 
infused. 

Drug factors
In the UK we use the five-point grading 
system for drugs in terms of the tissue 
damage they cause:
n Vesicant – blistering and necrosis
n Exfoliant – inflammation and skin 

shedding
n Irritant – sclerosis, burning, local 

warmth, hyper-pigmentation, dis-
comfort, erythema or tenderness 

n Inflammitant – flare, inflammatory 
reaction

n Neutral – no inflammation or tissue 
damage on extravasation. 

Across Europe, the categories of vesi-
cant and exfoliant are often put together.

Patient factors
When we consider the patient, we 
need to think about the patient’s previ-
ous experiences, including use of par-
enteral therapies, which will impact 
on their preconceptions and also their 
vein access. Medical history must be 
considered, because patients with 
peripheral vascular disease, neuropa-
thy, stroke and diabetes have specific 
requirements, and these conditions 
can increase the permeability of the 
veins and increase the risk of extrava-
sation. Patients who have neuropathy 
or have had a stroke may not sense any 
changes, so if you cannulate an area 
of numbness they may not be aware 
or able to tell you there is something 
wrong until the injury is quite extensive. 

We also need to consider how well 
a patient can communicate. Children 
may not have the vocabulary to tell you 

that something’s wrong, and patients 
with impairments affecting commu-
nication may not be able to tell you 
that things aren’t right, so you need to 
observe them carefully and recognise 
changes in their condition. 

It’s important to empower patients to 
be partners in their care and encourage 
them to communicate any concerns 
that they have. My experience has been 
that there are patients who tell me if 
the area around where their chemo-
therapy is being given hurts, or is sore, 
or numb or painful. However, some 
will not mention these symptoms. It 
is helpful to ask patients whether the 
area feels different, which may give you 
more objective feedback. 

Patients should be made aware of the 
risk of extravasation. Before we start 
treatment we tell patients the basic 
facts, without going into unnecessary 

CURRENT CLASSIFICATION FOR CYTOTOXICS

NEUTRALS: 
GROUP 1

INFLAMMITANTS:
 GROUP 2

IRRITANTS: 
GROUP 3

EXFOLIANTS: 
GROUP 4

VESICANTS: 
GROUP 5

Asparaginase

Bleomycin

Cladribine

Cyclophosphamide

Cytarabine

Fludarabine

Gemcitabine

Ifosfamide

Melphalan

Pentostatin

Rituximab

Thiotepa

ß-Interferons

Aldesleukin (IL-2)

Trastuzumab

Bortezomib (Velcade)

Etoposide phosphate

Fluorouracil

Methotrexate

Raltitrexed

Carboplatin

Etoposide

Irinotecan

Teniposide

Aclarubicin

Cisplatin

Daunorubicin liposomal

Docetaxel

Doxorubicin liposomal

Floxuridine

Mitozantrone

Topotecan

Amsacrine

Carmustine

Dacarbazine

Dactinomycin

Daunorubicin

Doxorubicin

Oxaliplatin

Epirubicin

Idarubicin

Mitomycin

Mustine

Paclitaxel

Streptozocin

Treosulfan

Vinblastine

Vincristine

Vinorelbine
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definitions
Extravasation is the process by which any liquid (fluid or drug)
accidentally leaks into the surrounding tissue. In terms of
cancer therapy, extravasation refers to the inadvertent
infiltration of chemotherapy into the subcutaneous or
subdermal tissues surrounding the intravenous or intra-arterial
administration site.
Extravasated drugs are classified according to their potential

for causing damage as ‘vesicant’, ‘irritant’ and ‘nonvesicant’
(Table 1).
Some vesicant drugs are further classified into two groups:

DNA binding and non-DNA binding. Allwood et al. [1]
divided the drugs into vesicants, exfoliants, irritants,
inflammitants and neutrals.

incidence
Data on the incidence of either extravasation or infiltration
are scant due to the absence of a centralized register of
chemotherapy extravasation events. Incidence rates vary
greatly. Estimates between 0.01% and 7% are noted in
various publications [2–7]. Some data suggest that the
incidence is decreasing probably due to improvements in
the infusion procedure, early recognition of drug leakage
and training in management techniques. A single-institution
retrospective study confirmed that the overall incidence
was 10 times less frequent in 2002 than 15 years earlier
(0.01% versus 0.1%; P = 0.001) [8]. Data regarding
extravasation from central venous access devices (CVAD)
are limited.

risk factors for extravasation
Adequate identification of the potential factors for
extravasation is important to minimize the risk in some
patients. In case of an increased risk of extravasation,

Table 1. Classification of chemotherapy drugs according to their ability to
cause local damage after extravasation

Vesicants Irritants Nonvesicants

DNA-binding compounds Alkylating agents Aresenic trioxide
Alkylating agents Carmustine Asparaginase
Mechloretamine Ifosfamide Bleomycin
Bendamustinea Streptozocin Bortezomib

Anthracyclines Dacarbazine Cladribine
Doxorubicin Melphalan Cytarabine
Daunorubicin Anthracyclines (other): Etoposide phosphate
Epirubicin Liposomal doxorubicin Gemcitabine
Idarubicin Liposomal

Daunorubicin
Fludarabine

Others (antibiotics) Mitoxantrone Interferons
Dactinomycin Topoisomerase II

inhibitors
Interleukin-2

Mitomycin C Etoposide Methotrexate
Mitoxantronea Teniposide Monoclonal

antibodies
Non-DNA-binding
compounds

Antimetabolites Pemetrexed

Vinka alkaloids Fluorouracil Raltitrexed
Vincristine Platin salts Temsirolimus
Vinblastine Carboplatin Thiothepa
Vindesine Cisplatin Cyclophosphamide
Vinorelbine Oxaliplatina

Taxanes Topoisomerase I
inhibitors

Docetaxela Irinotecan
Paclitaxel Topotecan

Others Others
Trabectedin Ixabepilone

aSingle case reports describe both irritant and vesicant properties.

†Approved by the ESMO Guidelines Working Group: July 2012.
These guidelines were developed by ESMO and EONS and are published
simultaneously in Annals of Oncology (volume 23, supplement 7) and the European
Journal of Oncology Nursing (volume 16, issue 5).

*Correspondence to:ESMO Guidelines Working Group, ESMO Head Office, Via L.
Taddei 4, CH-6962 Viganello-Lugano, Switzerland. E-mail: clinicalguidelines@esmo.org
and EONS: European Oncology Nursing Society, Avenue E. Mounier 83, B-1200
Brussels, Belgium. E-mail: eons.secretariat@cancernurse.eu
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Chemotherapeutic agents 

Perez-Fidalgo et al.,  
Management of chemotherapy extravasation: ESMO–EONS Clinical Practice Guidelines 
Ann Oncol Oct 2012 



Agenti chemioterapici DNA leganti (necrotizzanti), quando 
causano un danno tissutale necrotico più o meno immediato, 
che spesso deve richiedere l’intervento di un chirurgo.  
 
 Chemioterapici non DNA leganti, quando possono essere 
rapidamente metabolizzati e provocano un danno immediato 
limitato, che migliora nel tempo grazie alla riparazione dei 
tessuti.  

Vescicanti 
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can be quite cost-effective, is quick and 
easy to place and is removed after use. 
There is a good range of size available, 
with the 24-gauge (yellow, with colours 
being universal) being excellent for giv-
ing peripheral IV drugs. In my experi-
ence it’s very rare that you need to use 
a bigger cannula for routine infusion. 
The choice of device is very important, 
selecting the smallest to deliver the 
drug over the time required. This also 
gives faster dilution of the drug, as the 
blood flows past the cannula and allows 
dilution along the way. Minimising the 
chemical contact with the vessel wall 
reduces the risk of extravasation injury 
occurring. 

Disadvantages of peripheral cannu-
lation include the fact that the wrong 
device is often chosen. Staff are often 
unaware that a smaller device is better. 
It also requires expertise to place and 
choose the insertion site correctly, and 
is not suitable for long courses of treat-
ment if patients have poor veins. 

Selecting the vein, I tend to start with 
the patient’s non-dominant arm, using 
the most distal site suitable for initial 
cannulation wherever possible, but 
avoiding the back of the hand, mov-
ing higher up the arm with any sub-
sequent attempts to avoid leakage and 
extravasation. Subsequent cannulation 
attempts should be at a site proximal 
to the initial insertion. Cannulation 
attempts should be avoided on skin 
with altered sensation or on skin that is 
bruised, painful or infected.

The figure right shows examples of 
common complications with cannulas, 
which can include:
n Mechanical phlebitis due to the 

device rubbing on the vessel wall
n Chemical phlebitis caused by the 

drug making contact with the ves-
sel wall

n Thrombophlebitis
n Extravasation or ‘tissuing’

n Infection introduced through poor 
cannulation technique, contamina-
tion of drugs or skin contact

n Infusion reaction
n Embolism, from the drug, glass or 

thrombus formation
n Migration, mislocation, fracture, or 

the cannula falls out.

Preventing complications after the 
cannula insertion
Asepsis is essential, using non-touch 
technique throughout. It is important 
to monitor the site throughout the infu-
sion and avoid over-manipulation of 
the cannula. All connections should be 
secure to avoid drugs leaking out, and 
it is essential to ensure the drip does 

not run dry. A good IV dressing should 
be used to hold the cannula stable and 
minimise the risk of movement while 
the cannula is in the vein. The infu-
sion rate and the dilution of the drug 
are very important in preventing com-
plications. The drug concentration can 
cause irritation to the vessel and the 
pH can be affected by the amount of 
diluent. What you want is fast dilu-
tion of the drug to minimise the risk of 
chemical injury. 

The risks of extravasation
Extravasation causes pain, injury and 
loss of function to the patient. It can 
also mean delays in treatment for can-
cer, which can reduce efficacy and may 

COMMON COMPLICATIONS WITH CANNULAS

Transfixation occurs when the back wall of the vein gets slightly damaged when the cannula is 
put in, so extravasation occurs even though the cannula insertion appears to be fine. Although 
the cannula can be guided into the vein, there is a small leak area that can cause localised 
extravasation. Phlebitis can occur if there is infection within the vein. The arrow in the X-ray in the 
above figure points to a tiny white line which shows where the cannula fractured. Haematoma is 
common and underlines the need for staff being well trained in cannula use. The final image shows 
a vesicant extravasation in the wrist caused by a cannula being placed in a cephalic vein on the 
wrist joint, where there is a lot of movement.

Source: Images courtesy of Cheryl Vidall, Alcura, Alton

Transfixation

Cannula fracture 
and migration

Phlebitis

Haematoma

Vesicant extravasation



Data on the incidence of either extravasation or infiltration 
are scant due to the absence of a centralized register of 
chemotherapy extravasation events.  

Inidence rates vary greatly. Estimates between 0.01% and 
7% are noted in various publications . 
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lead to fear of having fur-
ther cycles. It may also 
mean having to rebuild 
confidence in the clini-
cal team. Nurses often 
feel responsible for the 
injury having occurred, 
and it may reduce 
their confidence in giv-
ing chemotherapy. The 
problem can also lead 
to loss of reputation 
from an organisational 
perspective, and may 
result in compensation 
claims.

Measures to 
reduce the risk of 
extravasation
It is essential to observe 
patients and monitor 
what is going on during 
treatment. Ask patients 
to report any change in 
sensation without delay. 
If using a pump or mon-
itor, make sure the pressure sensors are 
set very low, because a change in pres-
sure could suggest that something is 
going on either within the device or the 
vein. Observe the flow rate and take 
any resistance seriously.

The position, size and age of the 
venepuncture site are the most 
important factors to consider in the 
prevention of extravasation. The risk 
can be significantly reduced by the 
following measures:
n Use a central line or peripherally 

inserted central catheter (PICC) 
for slow infusion of high-risk drugs

n Never leave a butterfly if admin-
istering cytotoxic drugs; stay with 
the patient throughout (or avoid 
butterflies altogether)

n Avoid small and fragile veins
n Use a recently sited cannula

n Site the cannula so it cannot be 
dislodged

n Use the forearm and avoid sites 
near joints.

Managing extravasation
Immediate action is essential when 
extravasation occurs. Aspirate the can-
nula and then remove it and document 
the amount drawn back from the aspi-
ration, even if this is zero. Palliate the 
patient’s immediate symptoms with 
cold or warm analgesia (depending on 
the drug). Mark the affected area, take 
a photo and make sure the clinical team 
is aware of what has happened. Treat 
the patient with Savene for anthracy-
cline injuries (or dimethyl sulfoxide 
[DMSO] 99% if no Savene), and check 
the protocol for other injuries. 

The ESMO–EONS guidelines on 

the ‘Management of Chemotherapy 
Extravasation’ (Ann Oncol 2012, 23 
suppl 7:vii167-vii173) provide a lot 
of information and the best manage-
ment practice.

Summary
Extravasation is a risk with chemo-
therapy and other drugs given intrave-
nously. It is essential to consider the 
patient, what drug is being given, and 
which device is being used in order to 
assess and minimise the risk of extrava-
sation. Patients should be observed and 
monitored carefully during administra-
tion of chemotherapy, being alert to any 
change in sensation. We need to doc-
ument care and observations together 
with actions and follow-up when 
extravasation occurs, and involve the 
patient in their treatment plan. n

PROGRESSION AND TREATMENT OF EXTRAVASATION: DOXORUBICIN

This series of images tracks the progression and treatment of 
extravasation in a patient treated with doxorubicin. On day 1 there is very 
little to see, but significant blistering emerges on day 8 and day 10. The 
large area of tissue damage resulted in prolonged loss of function and 
residual scarring to the patient at six months, and required surgery

Source: Images courtesy of Helen Roe, UKONS Chemotherapy Forum and 
Consultant Cancer Nurse, North Cumbria University Hospitals NHS Trust

Day 1

Day 10

6 months

Day 4

Day 12

Day 8

Week 3



Fattori di rischio correlati al paziente 

•  Vene piccole, fragili 
•  Sclerosi della parete venosa per pregresse chemioterapie o 

altri farmaci 
•  Vene mobili (anziani) 
•  Alterata circolazione venosa locale (malattie vascolari, 

metaboliche, ecc.) 
•  Diatesi emorragiche 
•  Obesità 
•  Deficit sensitivi periferici 



Medical history must be considered, because patients 
with peripheral vascular disease, neuropathy, stroke 
and diabetes have specific requirements, and these 
conditions can increase the permeability of the veins and 
increase the risk of extravasation. 



Patients who have neuropathy or have had a stroke 
may not sense any changes, so if you cannulate an area 
of numbness they may not be aware or able to tell you 
there is something wrong until the injury is quite 
extensive. 



Fattori di rischio correlati alla procedura 

•  Scarso training, inesperienza 
•  Multipli tentativi di incannulamento 
•  Inadeguata scelta del dispositivo 



Perché preferire l’accesso venoso periferico al centrale? 

•  Breve durata del ciclo di chemioterapia 

•  Breve durata dell’infusione del chemioterapico 

•  Paziente “fit” (non comorbidità di rilievo, vene ok) 

•  Non disponibilità dell’accesso centrale 

•  Preferenza del paziente 



•  Xeloda + Oxaliplatino 

•  EOX (Epirubicina + Oxaliplatino + Xeloda) 

•  Gemcitabina + Nab-Paclitaxel 

•  Taxolo settimanale 

•  Vinorelbina settimanale 

•  Gemcitabina + Vinorelbina 

•  Carboplatino + Etoposide 

Chemioterapie effettuate da vena periferica 
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detail. This includes explaining that, 
on occasion, the cannula or lines may 
leak and this may require urgent inter-
vention depending on the drug being 
infused. 

Drug factors
In the UK we use the five-point grading 
system for drugs in terms of the tissue 
damage they cause:
n Vesicant – blistering and necrosis
n Exfoliant – inflammation and skin 

shedding
n Irritant – sclerosis, burning, local 

warmth, hyper-pigmentation, dis-
comfort, erythema or tenderness 

n Inflammitant – flare, inflammatory 
reaction

n Neutral – no inflammation or tissue 
damage on extravasation. 

Across Europe, the categories of vesi-
cant and exfoliant are often put together.

Patient factors
When we consider the patient, we 
need to think about the patient’s previ-
ous experiences, including use of par-
enteral therapies, which will impact 
on their preconceptions and also their 
vein access. Medical history must be 
considered, because patients with 
peripheral vascular disease, neuropa-
thy, stroke and diabetes have specific 
requirements, and these conditions 
can increase the permeability of the 
veins and increase the risk of extrava-
sation. Patients who have neuropathy 
or have had a stroke may not sense any 
changes, so if you cannulate an area 
of numbness they may not be aware 
or able to tell you there is something 
wrong until the injury is quite extensive. 

We also need to consider how well 
a patient can communicate. Children 
may not have the vocabulary to tell you 

that something’s wrong, and patients 
with impairments affecting commu-
nication may not be able to tell you 
that things aren’t right, so you need to 
observe them carefully and recognise 
changes in their condition. 

It’s important to empower patients to 
be partners in their care and encourage 
them to communicate any concerns 
that they have. My experience has been 
that there are patients who tell me if 
the area around where their chemo-
therapy is being given hurts, or is sore, 
or numb or painful. However, some 
will not mention these symptoms. It 
is helpful to ask patients whether the 
area feels different, which may give you 
more objective feedback. 

Patients should be made aware of the 
risk of extravasation. Before we start 
treatment we tell patients the basic 
facts, without going into unnecessary 

CURRENT CLASSIFICATION FOR CYTOTOXICS

NEUTRALS: 
GROUP 1

INFLAMMITANTS:
 GROUP 2

IRRITANTS: 
GROUP 3

EXFOLIANTS: 
GROUP 4

VESICANTS: 
GROUP 5

Asparaginase

Bleomycin

Cladribine

Cyclophosphamide

Cytarabine

Fludarabine

Gemcitabine

Ifosfamide

Melphalan

Pentostatin

Rituximab

Thiotepa

ß-Interferons

Aldesleukin (IL-2)

Trastuzumab

Bortezomib (Velcade)

Etoposide phosphate

Fluorouracil

Methotrexate

Raltitrexed

Carboplatin

Etoposide

Irinotecan

Teniposide

Aclarubicin

Cisplatin

Daunorubicin liposomal

Docetaxel

Doxorubicin liposomal

Floxuridine

Mitozantrone

Topotecan

Amsacrine

Carmustine

Dacarbazine

Dactinomycin

Daunorubicin

Doxorubicin

Oxaliplatin

Epirubicin

Idarubicin

Mitomycin

Mustine

Paclitaxel

Streptozocin

Treosulfan

Vinblastine

Vincristine

Vinorelbine
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Abstract
FOLFOX/FOLFIRI chemotherapy is usually applied through central venous catheters because of possible
occurrence of phlebitis during application of these regimen via peripheral vein. However, the exact
frequency and degree of the problems at peripheral venous access site during FOLFOX/FOLFIRI
chemotherapy via peripheral vein in the clinical setting has not been reported previously. We investigated
the frequency of infusion failure and phlebitis in 43 patients with advanced or recurrent colorectal cancer
who received FOLFOX4, mFOLFOX6 or FOLFIRI chemotherapy in our institution. After informed consent,
FOLFOX/FOLFIRI chemotherapy was applied via peripheral vein in 29 cases; all courses (13.1+/-8.1
(Mean+/-SD)courses, 5-FU: 3,510+/-743 mg/body/course) were completed via peripheral vein in the 20
cases (70%). In the other 9 cases, the access site was converted to the central vein because of the
problems of access site following completion of 5.9+/-2.0 courses via peripheral vein. Fifty eight times of
phlebitis were recognized during total of 301 courses; severe phlebitis requiring medical treatment was not
recognized in any case. Seventy seven times of the change of venous access site were required during total
of 301 courses. These data would be essential for the exact informed consent for choosing the access site
for FOLFOX/FOLFIRI chemotherapy.
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Abstract
Background
5-Fluorouracil and leucovorin plus oxaliplatin (FOLFOX) or capecitabine plus oxaliplatin (XELOX) is a standard
adjuvant treatment for patients with stage III colon cancer (CC). Capecitabine is an oral fluoropyrimidine, and
administration of oxaliplatin does not necessarily require the insertion of a central venous access device
(CVAD). We evaluated the feasibility of XELOX without a CVAD as adjuvant treatment in patients with stage III
CC.

Patients and Methods
We retrospectively studied prospectively collected data from patients with stage III CC treated with XELOX in
the International Duration Evaluation of Adjuvant Chemotherapy French trial. Patients were divided into 2
groups: those with a CVAD and those with peripheral venous access (PVA), including patients who had and had
not had a CVAD at the first cycle of chemotherapy. Chemotherapy without a CVAD was considered feasible if
the patient received all cycles of adjuvant therapy without it.

Results
A total of 203 patients were included: 86 (43%) in the PVA group and 116 (57%) in the CVAD group. Of the 85
patients in the PVA group (1 patient was not treated), 69 (81.2%) did not require the insertion of a CVAD.
However, 16 (18.8%) required CVAD insertion owing to systematic delay of the initially planned CVAD before the
second cycle of chemotherapy in 7, complications related to PVA usage in 5, a switch to the modified
FOLFOX6 regimen in 2, and other reasons in 2. The oxaliplatin dose was similar in both groups regardless of
the chemotherapy duration. XELOX without a CVAD was feasible for 81.2% of the patients for whom a CVAD
had not been planned before chemotherapy and for 88.4% of patients for whom chemotherapy was planned
without the use of a CVAD.

Conclusion
XELOX chemotherapy without a CVAD is a feasible approach for treating patients with stage III CC in the
adjuvant setting.
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Morbidity of chemotherapy administration and satisfaction in
breast cancer patients: a comparative study of totally
implantable venous access device (TIVAD) versus peripheral
venous access usage.
Singh KR , Agarwal G, Nanda G, Chand G, Mishra A, Agarwal A, Verma AK, Mishra SK, Goyal P.

Abstract
This prospective, non-randomized, comparative study evaluated morbidity of

chemotherapy administration via a totally implantable venous access device (TIVAD) versus
peripheral intravenous access (PIVA), and satisfaction in breast cancer patients in a limited-
resource setting.

Consecutive patients receiving chemotherapy via TIVAD (n = 114) or PIVA (n =
159) were studied. Venous access-related events were recorded. Morbidity and satisfaction with
TIVAD or PIVA as perceived by the patients were assessed using a specifically designed
questionnaire, which patients filled after 1st cycle of, and after completion of all chemotherapy.

Patients in the two groups were of comparable age, body mass index, and disease
stage. Acceptance of TIVAD was higher in literate patients. TIVAD did not interfere with sleep or
activities in 90 % of patients. The majority (81.2 %) were satisfied with the cosmetic outcome,
91.5 % would have TIVAD re-inserted if the need arose, and 89.6 % would recommend it to
others. Non-fatal complications occurred in 16 patients, and TIVAD had to be removed
prematurely in five patients. In the PIVA group, 40 % needed multiple needle pricks and 55.8 %
developed thrombophlebitis or staining of arms. Drug extravasation and ulceration were suffered
by 8.3 and 4.2 %, respectively. However, 78.3 % of patients reported no interference with daily
activities and only 26 % would prefer a TIVAD. Those receiving more than six chemotherapy
cycles were dissatisfied to a greater extent with PIVA (p < 0.05).

Breast cancer chemotherapy via TIVAD is safe and convenient and results in
high satisfaction levels, although it involves additional expenditure. Chemotherapy via PIVA is
acceptable, albeit with lower satisfaction, more so in those receiving more than six
chemotherapy cycles.

Comment in
Prioritizing the expenses of breast cancer treatment makes sense- not just in developing
countries, but across the globe.  [World J Surg. 2014]
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Patients in the two groups were of comparable age, body mass index, and disease stage.  
 
Acceptance of TIVAD was higher in literate patients. 
 
 TIVAD did not interfere with sleep or activities in 90 % of patients. 
 
 The majority (81.2 %) were satisfied with the cosmetic outcome, 91.5 % would have TIVAD re-inserted if the need 
arose, and 89.6 % would recommend it to others.  
 
Non-fatal complications occurred in 16 patients, and TIVAD had to be removed prematurely in five patients. In the 
PIVA group, 40 % needed multiple needle pricks and 55.8 % developed thrombophlebitis or staining of arms. Drug 
extravasation and ulceration were suffered by 8.3 and 4.2 %, respectively.  
However, 78.3 % of patients reported no interference with daily activities and only 26 % would prefer a TIVAD.  
 
Those receiving more than six chemotherapy cycles were dissatisfied to a greater extent with PIVA (p < 0.05). 
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Levels of anxiety and pain during chemotherapy with peripheral versus
central vascular access: an experimental evaluation.
Silvestri V , Nerini L, Missio G, Masini M, Faggi S, Gori A, Panella M.

Abstract
The purpose of this research was to evaluate pain and anxiety levels in patients undergoing

chemotherapy via central venous catheter (CVC) and peripheral venous access (PVA).

The sample consisted of 56 cancer patients undergoing at least one chemotherapy treatment cycle.
They were divided into two groups based on the administration method of the chemotherapeutic drug: the
experimental group (patients with CVC) and the control group (patients with PVA). The instruments used were
the following: for multidimensional pain evaluation the Italian Pain Questionnaire (QUID, devised by De
Benedettis et al), and the Visual Analogue Scale (VAS) Chart of Pain. To evaluate the state and anxiety traits,
the State-Trait Anxiety Inventory (STAI questionnaire, by D. Spielberg) was used, and we used structured
interviews for the statistical survey.

Analyzing the data from the STAI questionnaire, it appeared that the state-trait anxiety levels of the
experimental group and the control group were not significantly different (analysis of the mean difference made
using the Student's t-test). The average scores of the STAI questionnaire for both groups fell within the normal
range. This indicated that the anxiety level was unaffected by the introduction of the device (the CVC). The data
collected with the QUID questionnaire and subsequent statistical analysis demonstrated that the difference
between the means (Student's t-test) of the experimental group and the control group was significantly lower, as
regards perception of the sensorial and evaluative quality of pain (p=0.05) in the experimental group. From the
evaluation of the VAS method, it appeared that the difference between the means was not significant in either
group, although the distribution of frequency tended towards lower values in the experimental group with
respect to the control group. This confirms previous QUID research where a lower pain level is recorded.

Analysis of the data collected via the structured interview revealed that most of the CVC
sample did not respond to catheter insertion as a sign of a worsening of their illness.
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56 cancer pts 
•  Multidimensional pain evaluation the Italian Pain Questionnaire 

(QUID, devised by De Benedettis et al),  
•  Visual Analogue Scale (VAS) Chart of Pain.  
•  State-Trait Anxiety Inventory (STAI questionnaire, by D. 

Spielberg) 

Analysis of the data collected via the structured interview revealed 
that most of the CVC sample did not respond to catheter insertion as 
a sign of a worsening of their illness. 



What should it be known before starting chemotherapy? 
 
•  How long  

•  What schedule 

•  Alternative venous accesses 

•  Possible needs during chemotherapy (e.g. blood test, 

transfusion, radiological/functional imaging) 

•  Possible local adverse events 



Le linee guida INS 2016 raccomandano l’utilizzo di agocannula 
periferica soltanto per soluzioni infusionali non irritanti né vescicanti e 
con un’osmolarità <600mOsm (e <800mOsm in caso di nutrizione 
parenterale)  

INS - Linee guida 2016 sulla gestione della terapia infusionale. Infusion Nursing Society: Infusion 
Therapy Standards of Practice. Journal of Infusion Nursing, 2016; 39 (1S): 1533-1459. 



Per la somministrazione di farmaci chemioterapici è 
possibile utilizzare una via periferica purché tale 
accesso sia ben posizionato  

Keidan I, Ben-Menachem E, Berger R et al. A simple diagnostic test to confirm correct placement of 
intravenous catheters before chemiotherapy. Journal of Vascular Access, 2015; 16 (3): 218-222. 



     

RNAO 2004 -2010: evidence-based recommendations for assessment and device selection - 3 : 

 

The options for vascular access devices must be  
discussed with the patient and family caregivers.  
 
Device selection is a collaborative process between the 
nurse, patient, physician and other members of the health 
 care team 
 
 



“Capita ancora oggi di somministrare farmaci antiblastici irritanti e 
vescicanti attraverso agocannule tradizionali.   
 
Questo perché talvolta viene valutato soltanto il patrimonio venoso del 
paziente e non le caratteristiche dei farmaci somministrati.  
 
Ciò va in contrasto con le linee guida INS 2016, che raccomandano 
l’utilizzo di agocannula periferica soltanto per soluzioni infusionali non 
irritanti né vescicanti e con un’osmolarità <600mOsm (e <800mOsm in 
caso di nutrizione parenterale). “ 



Il tipo di accesso venoso andrebbe discusso dall’oncologo col 
paziente al momento della decisione terapeutica.  
Dovrebbe essere parte integrante del piano terapeutico 
(Consensus Conference del GAVeCeLT nel 1999 - Indicazioni 
degli accessi venosi centrali a lungo termine). 
 



In alcuni casi il paziente arriva in reparto o in DH inconsapevole del presidio venoso 
attraverso il quale effettuerà il trattamento.  
Così, quando la scelta ricade su un accesso venoso centrale, spesso rifiuta perché, 
anziché vederlo come parte integrante del trattamento, lo percepisce come un 
ulteriore problema 
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