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Definition

 Extravasation:

Unintentional instillation or leakage into 
the perivascular and subcutaneous spaces 
during their administration.



Frequency

 20%-30% for intra-venous therapy1

 0.1%-5% for cytotoxic drugs2

 0.1%     0.01%    10x      over 15 years3

 At-risk population          highly educated personnel

1. Stanley A. Managing complications of chemotherapy. In : The Cytotoxics Handbook. 4th ed. Oxon : Radcliffe Medical 
Press 2002;119-189

2. Centre National Hospitalier d’Information sur le Médicament. Anticancéreux : utilisation pratique In: Dossier du CNHIM, 
Revue d’évaluation sur le médicament. 5e ed. Paris : CNHIM 2004; 25: 4-5

3. Langstein HN et al. Ann Plast Surg 2002; 49: 396



Diagnosis

 Symptoms

 Pain, induration, erythema, venous 
discoloration, swelling…

 No blood return obtained

 Flow rate reduced

 Increased resistance to the administration



Diagnosis

*Adapted from Oncology Nursing Society (ONA) cancer Chemotherapy Guidelines

CCO Formulary, Dec 2007    http://www.cancercare.on.ca/pdfdrugs/Appendix2.pdf

http://www.cancercare.on.ca/pdfdrugs/Appendix2.pdf


Consequences

 Immediately treated      

 No consequences

 Not immediately treated

 Ulceration, necrosis

 Risk of infection

 Under-diagnosed or under-treated



Physical properties of the drug

 pH between 5,5-8,5
 Amiodarone, omeprazol, propanolol, vancomycin, etc.

 Osmolarity (plasma : 290 mOsmol/l) 
 KCl 2 mmol/ml 4000 mOsmol/l

 NaBic 8,4% 2008 mOsmol/l

 Excipients in the formulation
 Alcohol, PEG, Tween

 To bind directly to DNA and to kill replicating cells

 Concentrations and volumes



Physical properties of the drug

 Drugs causing important tissue damages
 Aciclovir

 TPN

 Contrast agents

 Cytotoxics

 Dopamine

 NaBic

 Phenytoïne

 Vancomycine

 …



Risk factors

 Error associate with:

 The administration technique

 The administration device

 Factors associated with:

 The patient

 The co-medication



Prevention

 Standard procedure

 Formation

 Patient education

 Administration device

 Administration technique



Prevention linked to 

the administration technique

 Central venous access

 Peripheral venous access

 To establish new access (from distal to proximal)

Large vein in the middle of the forearm

Sufficient soft and connective tissues to protect 
nerves, ligaments and blood vessels 

 To avoid: antecubita fossa, wrist, dorsum of the hand



Patient education

Mader et al. Extravasation of cytotoxic agents: compendium for 
prevention and managment, Wien:  Spinger Wien New York 2003



Classification of cytotoxics

 Vesicant
 Drug that cause blistering or local tissue damage if 

extravasated

 Exfoliant

 Irritant
 Drug that cause pain at the site of injection or along 

the vein with or without inflammatory reaction

 Inflammatory agents

 Non-irritant or Non-vesicant or Non tissue-
damaging



Classification
Drugs I. Krämer Cytotoxic 

Handbook 
Mader  QUAPOS CHNIM CCO HUG 

Year of publication 2002 2002 2003 2003 2004 2007 2007 

Carboplatine Irritant Irritant N-Irritant N-Irritant Vesicant N-Irritant Irritant 

Cisplatin  0.4 mg/ml 
Cisplatin > 0.4 mg/ml 

Irritant 
       -  

Exfoliant 
       -     

Irritant 
Vesicant 

Irritant 
Vesicant 

Vesicant 
       - 

Irritant 
       - 

Irritant 
Vesicant 

Etoposide 
Etoposide-phosphate 

Irritant 
       - 

Irritant 
Inflam.drug 

Irritant 
N-irritant 

Irritant 
N-irritant 

N-Irritant 
       - 

Irritant 
       - 

Irritant 
Irritant 

Gemcitabine N-Irritant N-Irritant Irritant Irritant N-Irritant N-Irritant N-Irritant 

Melphalan N-Irritant N-Irritant Irritant Irritant Irritant Vesicant N-Irritant 

Vinblastine 
Vincristine 
Vindésine 
Vinflunine 
Vinorelbine 

Vesicant 
Vesicant 
Vesicant 
       - 
Vesicant 

Vesicant 
Vesicant 
Vesicant 
       - 
Vesicant 

Vesicant 
Vesicant 
Vesicant 
       - 
Vesicant 

Vesicant 
Vesicant 
Vesicant 
       - 
Vesicant 

Vesicant 
Vesicant 
Vesicant 
       - 
Vesicant 

Vesicant 
Vesicant 
       - 
       - 
Vesicant 

Vesicant 
Vesicant 
Vesicant 
Vesicant 
Vesicant 

Total vesicant drugs 14 15 13 14 14 14 18 

Total listed drugs 37 39 43 43 37 37 46 

 

 46 drugs compared:  21 unanimous classification

 23 different classification

 2 no information
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General measures

 Stop injection, note date and time
 Evaluate extravasated volume

 Identify toxicity
 Call oncologist

 Put on protective clothes, sterile gloves, glasses, mask
 Aspirate as much as possible
 Do not exert pressure on extravasation area
 Peripheral medical devise  remove 

 If blisters occur: aspirate using 1 syringe + cannula per aspiration

 Circle affected area with indelible ink
 Apply cold or hot (depending on the drug)
 Elevate and immobilise limb 

 Consider all material as cytotoxic waste



Specific measures

 Central line 

 to remove or to leave in place?

 Start substance specific measures

 Picture, otherwise diagram indicating the affected area 
and its size (within 4 hours)

 Complete extravasation report formulary

 Inform and instruct the patient and relatives

 Regular control

 Always consult a plastic surgeon within 72 hours



Specific measures

 Cold: amsacrine, anthracyclines, antibiotics, cisplatine,

mitoxantrone, …

 Hot: vinca alkaloids

 Application
 Application of cold/hot during 15-30 min. 4x/day

 Caution: 

 Avoid pressure on the extravasation area

 Oxaliplatine: neither hot nor cold



Specific measures: antidotes

 DMSO 99%  (most clinical evidence)

 Mechanism of action

 Vasodilatation

 Fast penetration of tissue + high solubility for drugs

 Acceleration of the systemic distribution of the 
extravasated drug

 Free-radical scavenger (anthracycline)



Specific measures: antidotes

 DMSO 99%
 For:

 Amsacrine

 Cisplatine

 Dactinomycin, Mitomycin C                                  + topical

 Daunorubicin, Doxorubicin, Epirubicin, Idarubicin      cooling

 Mitoxantrone

 How
 Apply 3-4 drops / 10 cm2   3-4x/day

 To an area twice as large as the extravasation area

 Allow to air dry : do not cover

 Continue for at least 7-14 days

 Garlic-like odour or taste

 Burning, erythema, urticaria, blisters



Specific measures

1.Olver IN et al.J Clin Oncol 1988;6:1732-1735  DMSO 99% alone
2.Bertelli G et al. J Clin Oncol 1995;13:2851-2855 DMSO 99% + cold

De Lemos J Oncol Pharm Practice 2004;10:197-200



Specific measures

 Hyaluronidase
 Mechanism of action

 Degrades hyaluronic acid, breaks down subcutaneous tissue 
bonds promoting drug diffusion through the interstitial 
space and enhances the absorption of injected substances.

 For
 Vinca alkaloids + heat

 Paclitaxel

 How
 150 UI up to 1500 UI sc around the affected area 

depending on size of extravasation



Specific measures

 Hyaluronidase

 Advantages
 Hardly any side effects

 Disadvantages
 Invasive measure

 Availability

 Benefice / efficacy?
 Bertelli G et al. J Cancer Res Clin Oncol 1994:120;505-506

7 patients: no patient suffered from subsequent skin necrosis



Specific measures

 Steroids (anti-inflammatory effect)

 iv/sc
 Not used by: Mader, Krämer, QUAPOS 3, CCO, HUG

 Increase toxicity of vinca alkaloids

 Hyperosmolarity solution irritant

 Still used by: 
 For some drugs: CNHIM, 

 For all drugs: Cytotoxic Handbook

 Give hydrocortisone via the Venflon and s/c 
hydrocortisone as 0.2 ml multiple injections around the 
circumference of the affected area 

(www.extravasation.org.uk)



Specific measures

 Steroids (anti-inflammatory effect)

 Topical

 Not used by: Mader

 Still used by: Krämer, Cytotoxic Handbook, 

QUAPOS 3, CCO, HUG

 Hydrocortisone 1% cream

 Exception: Betametasone cream (HUG)



 Sodium bicarbonate iv or sc
 Mechanism of action

 Increase pH value, reduce binding of daunorubicin to DNA

 Chemical degradation of carmustine

 Not used by
 Krämer, Mader, QUAPOS 3, CHNIM, CCO, HUG

 Alcalin, hypertonic, can induce tissue necrosis

 Still used
 For carmustine, (doxorubicin, epirubicin, idarubicin)

 Infiltration of 1-3 ml  NaBic 2.1%, leave for 2 minutes and 
aspirate off again (Cytotoxic Handbook)

 Caution and expert advice should be exercised, before using 
this antidote. 

Specific measures



Specific measures

 Thiosulfate iv or sc
 Mechanism of action

 Chemical inactivation of cisplatin and chlormethin

 Free-radical scavenger

 Not used by
 Krämer, Mader, QUAPOS 3, HUG

 Not sufficiently proved

 Alternative DMSO

 Still used
 For: cisplatine, mustine, (carboplatine) UK

 For: mechlorethamine (CCO Formulary)

 Infiltration of 1-3 ml of 3% sodium thiosulfate, aspirate 
back (Cytotoxic Handbook)



Specific measures

 Dexrazoxan (DEX)

 Mechanism of action

 It is a derivative of the chelating agent EDTA

 Binds to iron to displace it from the anthracycline-
iron complex, thereby preventing formation of the 
free radicals involved in injury to cardiac muscle.

 DEX might also have similar effects against injury 
to soft tissue.



Specific measures

 Dexrazoxan (DEX) : SaveneTM

 For

 Anthracycline

 How

 Within 6 hours

 Local DMSO or steroids are contraindicated

decrease efficacy of DEX

 J1 1000 mg/m2;        Intra-venous over 1 to 2 hours in the

 J2 1000 mg/m2;        opposite arm of that of the extravasation

 J3   500 mg/m2;        incident

Mouridsen HT et al. Ann Oncol 2007;18:546-550
Frost A et al. Onkologie 2006;29:314-318



Specific measures

 Dexrazoxan (DEX)
 Caution: 

 Cytotoxic, 

 Injection is painful, 

 Vesicant

 Discussion
 Require hospitalisation or ambulatory treatment

 Not enough evidence yet

 Cost



Specific measures

 Saline flush out (+ hyaluronidase)

Gault DT. British Journal of Plastic Surgery 1993;46:91-96



Specific measures

 Liposuction

 To aspirate extravasated material and 
subcutaneous fat.

Gault DT. British Journal of Plastic Surgery 1993;46:91-96
Gault D, Challands J. Extravasation of drugs. In : Kaufman L. Ginsburg R 

(eds) Anaesthesia review-13. Edinburgh, Churchill Livingstone, 1997 : 

223-241.



Specific measures

The techniques of saline flush out and 
liposuction offer an alternative treatment 
which removes material while conserving 
the overlying skin.

Gault DT. British Journal of Plastic Surgery 1993;46:91-96



Contrast agents

Technique Patient 
N = 

Time of 
referral 

Results Comments 

Liposucion 7 < 2h 8 (100%) no tissue damage 

 1 6h  

 

8 contrast agents 

 

Vanwijck R et al. Ann Chir Plast Esthet 1994;39:744-749 (in French)



Contrast agents

Technique Patient 
N = 

Time of 
referral 

Results Comments 

Surgical aspiration  
+ lavage 

15 <12h 15 (100%) no tissue damage 
 

7 chemotherapy 
3 contrast agents 
5 other agents 

 

Lambert F et al. Ann Chir Plast Esthet 1997;42:305-313 (in French)



SUMMARY
Technique Patient 

N = 

Time of 
referral 

Results 

Saline flush out  
+ hyaluronidase 

44 
 
 

< 24h 
 
 

39 (89%) no tissue damage 
  5 (11%) minor skin necrosis     
                or delayed healing 

Dexrazoxane 54 < 6h 53 (98%) prevented surgery-requiring 
necrosis 
1 (2%) surgical debridement 
 Effective and well-tolerated 

DMSO 99% 20 immediatly 20 (100%) no ulceration  
  4 (20%) blistering 

DMSO 99% + Cold 58 < 2h 57 (98%) no ulceration  
  1 (2%) recall reaction 

 

1. Gault DT. Br J Plast Surg 1993;46:91-96
2. Mouridsen HT et al. Ann Oncol 2007;18:546-550
3. Olver IN et al.J Clin Oncol 1988;6:1732-1735
4. Bertelli G et al. J Clin Oncol  1995;13:2851-2855
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How to establish a guideline



Multidisciplinary team

 Pharmacist

 Pharmacologist

 Oncologist

 Plastic surgeon

 Nurse

 Other: ?

Consensus



Guideline



Guideline



Guideline



Guideline



Guideline



Extravasation KIT

 Sterile gloves, protective clothes, glasses, 
masque

 Syringes, needles,

 Cold/hot pack

 Indelible ink

 Antidotes, DMSO, hyaluronidase, cream…

 Extravasation guideline

 Formulary report

 Kit: content and location
 Check expiry date
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Introduction / methods

 University Hospital of Geneva
 Extravasation team

 12’000 chemotherapy each year

 Efficacy of the guideline?

 Rates and causes of extravasation?

 Implement preventive actions

 Retrospective analysis 27 reports

 4 years (2003-2007)



To evaluate 
the efficacy to the guideline

 To up date the guideline

 To adapt the formulary report 
 To track suspected risk factors

 To discuss each extravasation case with 
the medical/nursing team
 To reassure the nursing team

 For continuous training 
 Flush out technique

 Patient follow up



Identified rates

 Frequency
 0,03-0,075% extravasation per year
 82% peripheral
 82% during administration
 30% during summer

 Type of drugs
 33% Vesicant (2x/9) saline flush out
 65% Irritant

 Symptoms
 Induration and oedema (16 cases); Pain (14)
 Redness (10);                                   Asymptomatic (1)

 No tissue damage was noticed in any cases



Identify rates

Occurrence of extravasation
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Identified causes of extravasation

 Factors identified in 19 cases (70%)

 To the administration technique, 11 cases (41%)

 To the patient education, 6 cases (22%)

 To the medical devices, 2 cases (7%)



Identified causes of extravasation

 To the administration technique, 11 cases

 Dislocation of the needle (6 cases)

 Peripheral medical device > 48h (1)

 Paclitaxel >20h + peripheral administration (5)

 Nurse training

 Patient education



Identified causes of extravasation

 To the patient education, 6 cases (22%)

 4 patients did not report their symptoms (pain,…)

 2 patients went for a walk

Figure 1. Person who noticed extravasation first

44%

15%

41%
Patient (call a nurse)

Patient (no action)

Nurse

Why?



Identified causes of extravasation

 Why 4 patients did not report (15%)

 3 patients

 Pain is normal

 Did not know if pain or redness 

 At hospital: call a nurse

 At home: go back for a consultation

 1 patient

 Was informed 

 Underestimation of the consequences



Identified causes of extravasation

 To the medical devices, 2 cases (7%)

 Infuser

 Venflon positional

 Other

 Extension line (> 6h)

 To adapt the cannula to the vein of the patient



Patient education 

 To explain 
 What happened

 The need of follow up 
 Call / Consultation

 Instruction for treatment at home and why
 Cold / hot / cream / DMSO / Other

 Call your doctor
 Increase of symptoms, fever, concerns

 Caution
 No sunlight, no tight clothing, no water



Patient education

http://www.cancercare.on.ca/pdfdrugs/Appendix2.pdf

http://www.cancercare.on.ca/pdfdrugs/Appendix2.pdf


To identify causes of extravasation

 Perspective

 Fragile veins  9 cases

 Past medical history

 Surgery/biopsy (9 cases)  and/or  Radiotherapy (5)

 Same location as extravasation?

 How long before?



Conclusion

Patients

Prevention
(patient education

follow up)

Extravasation
(Extravasation Guideline

Report formulary)

Medical
Nursing

Pharmacy
staff

Extravasation
team

Feed back
Support
Teaching

Prévention

Update 
according to

experience and literature
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http://www.esop.eu/
http://www.cancercare.on.ca/pdfdrugs/Appendix2.pdf
http://www.hcuge/Pharmacie/infomedic/utilismedic/extravasation.pdf
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