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D
oxorubicin (hydroxydaunorubicin or adriamycin) is

a chemotherapy medication in the anthracycline

family used to treat various cancers, including

breast cancer, bladder cancer and hematolymphoid tumors.

One of  the serious complications that may occur during

the IV administration of  some cytostatic drugs is the

extravasation into adjacent tissue. Extravasation refers to

the unintended, inadvertent or accidental leakage of  IV-

administered drugs to perivascular and subcutaneous

spaces.1,2

Doxorubicin is a vesicant that can cause serious and long-

lasting injury to tissue, as well as necrosis. Symptoms can

appear immediately after extravasation or after several days

or weeks, causing local pain or irritation, mild erythema,

pruritus, or edema. Over time, erythema and pain may

intensify, resulting in discoloration and skin induration,

desquamation and blistering. Significant extravasation may

cause necrosis, eschars, and ulcers affecting subcutaneous

tissue. Indolent ulcers lack granulation tissue formation and

peripheral re-epithelialization. 

The actual incidence of  extravasation is unknown due

to underreporting of  cases. The estimated prevalence of

extravasation caused by IV-administration of  chemotherapy

drugs is 0.1-6%, and 0.3-4.7% when administered via central

venous catheter.3 Three cases of  doxorubicin extravasation

are presented in the following paragraphs, registered in the

Oncohematology Service of  the Central Aeronautical

Hospital of  the City of  Buenos Aires, Argentina.

CLINICAL CASES

Three cases of  doxorubicin extravasation were studied.

The following variables were considered: sex, underlying

condition, puncture site, type of  catheter, drug, instance of

the chemotherapy protocol during which the lesion took

place, clinical presentation, and treatment.

Clinical case 1

65-year-old female patient, diagnosed with breast cancer.

Doxorubicin extravasation occurred on the dorsal side of  her

left hand, during the third cycle of  treatment. Her symptoms

were pain, necrotic ulcer, affection to tendinous tissue and

functional impairment. Antibiotics, corticosteroids and

analgesics were administered as treatment, and subsequent

reconstructive surgery was required (Fig. 1).
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ABSTRACT
Background. One of  the most severe complications arising from the IV administration of  certain cytostatic drugs is the
extravasation into adjacent tissue, which causes local irritation, tissue necrosis, and may even result in amputation of  the
affected limb. According to the literature, the incidence of  extravasations in peripheral intravenous administration ranges
from 0.1 to 6%.

Clinical cases. Three patients presented suffering from doxorubicin extravasation while undergoing chemotherapy treatment.
General measures were applied in all cases, and in one case dimethyl sulfoxide (DMSO) was applied topically as an antidote
for 24-48 hrs. All three had favorable responses.

Conclusions. Extravasation is a potentially serious complication of  doxorubicin infusion. It is key to adhere to safe
chemotherapy administration guidelines in order to prevent issues, as well as to continuously train staff. 
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Clinical case 2

53-year-old male patient, suffering from non-Hodgkin

lymphoma (NHL). Doxorubicin extravasation occurred on

the dorsal side of  his left hand, during the fifth cycle of

treatment. He presented pain, a necrotic ulcer and affection

to tendinous tissue (Fig. 2). Treatment with antibiotics,

corticosteroids, and analgesics was administered, and later

required reconstructive surgery. 

Clinical case 3

72-year-old female patient diagnosed with NHL. Doxoru-

bicin extravasation occurred on the left forearm, during the

third cycle of  treatment. Upon physical examination, she

presented local pain, edema, dispersed papules, erythema

and desquamation (Fig. 3), and later developed a necrotic

ulcer. Topical treatment was administered, using dimethyl

sulfoxide (DMSO) 99%, antibiotics and corticosteroids.

Figure 1 (A, B and C). A necrotic ulcer can be observed in the dorsal part of the left hand, with defined edges and affection to tendinous
tissue.

A B C

Figure 2 (A, B and C). A necrotic ulcer can be observed in the dorsal part of the left hand, with defined edges, affection to tendinous
tissue and fibrinous tissue inside the lesion.

A B C
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Figure 3 (A, B and C). Edema, erythema and papules can be observed in the left forearm, later developing erythematous plaques and
desquamation.

A B C

In all three cases a necrotic ulcer lesion was observed,

with a shorter recovery time in case 3, after DMSO was

administered. The three patients received antibiotic treat-

ment, as well as daily cleansing, surgical interventions and

kinesiology rehabilitation due to the loss of  sensitivity and

movement in the affected limb. 

DISCUSSION

Doxorubicin extravasation may cause from local

irritation and tissue necrosis to limb amputation, one of  the

most feared adverse effects. The most relevant aspect

when dealing with the administration of  cytostatics is the

prevention of  lesions, training the staff  involved and applying

careful and standardized drug-administration techniques.4-6

Any service where this type of  agent is infused should have

therapeutic algorithms aimed at treating extravasation, as

well as kits with materials and medications necessary to treat

such cases.7 When preventive measures are insufficient and

extravasation of  a vesicant drug occurs, general and specific

measures must be implemented.

General measures

Firstly, the infusion of  the drug must be stopped

immediately, and the equipment and/or system used for the

perfusion must be disconnected and removed. The line must

be kept in place, with the needle or cannula in situ and the

limb immobilized. Then, the residual liquid must be removed

through the line, aspiring gently. If  any subcutaneous blister

is observed, its content must be removed using a 1 mL syringe

and a fine needle (25G), changing the needle for each blister.

The affected limb should be raised to improve venous return

and minimize the edema, and a cold compress should be

applied. This therapy should be applied for the first hour

(as much as the patient endures), and then 3-4 times a day

for 15-20 minutes -without interrupting night-time rest-,

for 48-72 hrs. Cold therapy induces local vasoconstriction,

reducing the distribution of  the drug to other areas and,

thusly, may reduce the size of  the lesion, in addition to

reducing pain and inflammation. This approach reduces the

absorption of  doxorubicin, cisplatin, bleomycin, carmustine,

mitomycin, and mitoxantrone, and its synergy with DMSO

is confirmed.

Specific measures

While keeping the catheter in place, DMSO 99% can

be administered. It is a dissolving antidote that penetrates

tissue and eliminates free radicals and enhances the clearance

of  extravasated drugs, especially anthracyclines and mito-

mycin. It is applied topically by covering an area twice the

size of  the affected area, 2 drops per 4cm2 (≈ 1-2 mL, or

20-40 drops per 7.5 cm by 7.5 cm gauze) for 15-20 minutes,

3-4 times a day, for 7-14 days. This treatment must be started

within 10 minutes of  the extravasation and left to dry with-

out bandages.8

Regarding evidence on the efficacy of  DMSO, there are
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no randomized clinical trials. Despite initially discouraging

results in animal studies,9 in the 1980s a prospective pilot

study of  20 patients showed clinical benefit in the treatment

of  anthracycline extravasation.10 Topical application of

DMSO was performed immediately after the extravasation,

covering twice the affected area. The treatment was

repeated twice a day for 14 days. There was no ulceration

and no surgical intervention was required. In 1995, a study

of  the cases of  144 patients treated with DMSO after the

extravasation of  different chemotherapy drugs was

published, including doxorubicin (n = 11).11 In these cases,

DMSO 99% was applied topically, four drops per 10 cm2 of

skin surface, twice over the affected area, and was left to dry

without bandages. The treatment was administered within

10 minutes of  the extravasation in 84% of  patients, and

repeated every 8 hrs. for a week. Only 1 patient developed

ulceration after epirubicin extravasation. It is important to

note that DMSO may cause local erythema, which may lead

to an incorrect assessment of  the tissue damage. 

Other considerations

It is important to apply antibiotic treatment if  bacterial

superinfection occurs, providing patients with written

proscriptions, as it happened in our cases. Documenting the

extravasation in the medical history is crucial, as it allows

for a proper evaluation of  the applicability and efficacy of

the institutional protocol for such cases.

Lastly, patients must be informed about post-treatment

care before being discharged.12 It is recommended that

patients are periodically examined, every 24-48 hrs. during

the first week and on a weekly basis afterwards, until

symptoms have disappeared. If  necessary, referral to a plastic

surgeon is advised. 

CONCLUSIONS

Extravasation is a serious complication of  doxorubicin

chemotherapy. The implementation of  therapeutic and

diagnostic algorithms, as well as continuously training staff

involved in these treatments is crucial for preventing

complications and long-term sequels.
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