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Summary. The purpose of the present study was to eval-
uate comparatively the effectiveness of a conservative ap-
proach to treatment, using two therapeutic schedules (with
and without sodium thiosulfate (ST), so as to minimize
necrosis due to drug extravasation and to avoid the need for
reconstructive surgery. The 63 patients entered into this
study were seperated into two groups; these in group A
were treated with hydrocortisone and dexamethasone, and
these in group B received the combination plus ST. In both
groups, the drugs that had extravasated included doxorubi-
cin, epirubicin, vinblastine, mitomycin C. The healing time
varied with the different drugs used and was proportional
to the extent of extravasation and to the time at which
therapy was begun. The mean healing time for group B,
which received ST was about half that for group A, which
did not. We conclude that the application of conservative
measures during chemotherapy may prevent tissue necro-
sis due to drug extravasation and the subsequent need for
reconstructive surgery. The administration of ST can help
in the achievement of this goal.

Introduction

Chemotherapeutic agents for cancer treatment can cause
both local and generalized side effects. One of the most
troublesome local side effects associated with a high mor-
bidity rate is tissue necrosis due to extravasation of certain
chemotherapeutic drugs. Although this is not a very com-
mon event, it can further aggravate the poor quality of life
of cancer patients [1, 4, 6, 12, 21].

There are different ways to approach this problem, in-
cluding infiltration of the damaged tissue with hydrocorti-
sone, hyalouronidase, or certain antidotes and early plastic

Offprint requests to: N. B. Tsavaris

Present address: University of Athens, School of Medicine, Pathologic
Physiology, Laiko Hospital, 115 27 Athens, Greece

surgical intervention with parallel incisions throughout the
involved area [2, 3, 7, 11, 16, 18, 19]. In the presence of
severe and extensive necrosis or in the case in which con-
servative measures have failed, plastic reconstruction of
the necrotic area using skin grafts is indicated [9, 10, 13].
In a previous study [18], we found that the application of
conservative measures in extravasated areas during che-
motherapy may prevent tissue necrosis and subsequent
reconstructive surgery.

The purpose of the present study was to apply a conser-
vative approach and evaluate its effectiveness. On the other
hand, we used two different therapeutic schedules to ex-
amine the effectiveness of an antidote (sodium thiosulfate)
preventing tissue necrosis and sloughing so as to avoid the
need for any kind of surgery. Substances such as dimethyl-
sulfoxide, alpha tocopherol [14], vasopressors [15], he-
parin, hyalouronidase, sodium thiosulfate and bicarbonates
among others [20], are well known for their applicability in
the conservative management of extravasation injury.

Patients and methods

Over the last 5 years, 63 patients were enrolled in the study, including
37 men and 25 women aged 1770 years. The eligibility criteria dictated
that the extravasation be recent (0— 15 min after the event) and that the
area involved measure <1800 mm?2.

Patients were separated into two groups; group A (30 subjects) was
treated according to therapeutic schedule A, and group B (32 subjects)
underwent treatment according to schedule B. The cytostatic drugs that
had extravasated were doxorubicin (ADM), epirubicin (EPR), vin-
blastine (VLB), and mitomycin C (MMC) (Table 1). These drugs had
been infused over 5—10 min through a butterfly needle connected to a
running intravenous line following their dilution according to the sup-
pliers instructions. The site of infusion was on the dorsal surface of the
hand. Patients were entered into the study as soon as extravasation had
been noted by medical personnel at the clinic.

According to the protocol, prior to the initiation of treatment, the
surface area of the skin injury was estimated by mapping the circumfer-
ence and noting the characteristics of the injury; the lesions were then
photographed. This measurement was repeated every 24 days until the
injury had completely healed. Estimation of the surface area was per-
formed using millimeter squaring paper (Table 2).



Table 1. Treatment group A and B according to the extravasated drug and
to the age and sex of the patients

Drug Patients (n) Age (years) Men (n) Women (r)
A B A B A B A B
ADM 10 10 41 43 6 6 4 4
EPR 12 11 51 55 7 7 5 4
VLB 5 8 61 58 4 1 0 2
MMC 4 3 62 o4 3 3 1 0

Table 2. Extravasation surface values measured in treatment groups A
and B

Drug  Cases(n) Mean extravasation surface “P” value

(mm?)
A B Group A Group B

ADM 10 10 1180.0 956.5 0.173
(942-1842) (428-1372)

EPR 12 11 659.9 1001.4 0.109
(220~-1850) (378-1619)

VLB 5 8 612.0 1016.0 0.058
(223-1085) (596—1881)

MMC 4 3 1146.0 1229.0 0.542
(655-1860) (984-1602)

The treatment phases were carried out as follows. In group A, the
area of extravasation was infiltrated with a hydrocortisone solution
(500 mg diluted in 10 ml 0.9% normal saline. Infiltration was accom-
plished through a thin needle (the type used for insulin injection) that was
insarted subcutaneously (or deeper in certain cases) at intervals of 1 cm,
beginning at the periphery of the damaged area and ending in the center.
Next betamethazone ointment containing Garamycin (Schering, Kenil-
worth, NJ) was applied to the lesion along with a tight elastic bandage.
The ointment was replaced every 12 h for the first 2 days and then every
24 h until the injury had completely healed.

In group B therapy started with infiltration of the area of extravasa-
tion area with 2% sodium thiosulfate, followed by a 3 to 5 min massage,
after which the steps of schedule A were carried out. Prior to the injection
of sodium thiosulfate or hydrocortisone solution, the injured area was
cleaned with betadine and alcohol. The solution was injected at the
periphery of the damaged area at 5 min intervals. Thereafter injections
were continued toward the center of the damaged area and bellow it.
These injections were done subcutaneously in such a way as to raise the
skin overlying the injured area.

Results

We observed 63 cases of tissue damage due to extravasa-
tion of cytotoxic drugs in 25 women and 37 men. We
found no significant difference in sex, age, or the mean
extravasation surface area between the two groups of
patients according to the extravasated drug (Tables 1, 2).
Only the mean area of extravasation for VLB was greater
in group B.

For DOX the mean extravasation surface was
1180 mm? ranges 942-1842 mm?2, in group A and
956.5 mm? ranges 428 —1372 mm?2 in group B. There was
a significant difference in the mean time to recovery as
based on the extravasation surface, 21 days for group A vs
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Fig, 2. The same patient with DOX extravasation, after treatment with
ST

5 days for group B (P <0.006, Table 3, Figs. 1,2, 3A, 3B).
The mean surface of extravasation for EPR was 659.9 mm?2
range, 220—1850 mm? in group A and 1001.4 mm? range,
378-1619 mm? in group B. The mean time to recovery
was 16 days for group A and 9 days for group B (P <0.013,
Table 3). The mean surface of extravasation for VLB was
612 mm? range, 223-1085mm2 in group A and
1016 mm? range, 5961881 mm?2 in group B. The mean
time to recovery was 8 days for group A and 4 days for
group B (P <0.040, Table 3). The mean surface of ex-
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Fig.3A, B. After complete healing, the same patient with DOX ex-
travasation and treatment with ST

travasation for MMC was 1146 mm? range,
655-1860 mm?2 in group A and 1229.3 mm? range,
984-1602 mm? in group B. The mean time to recovery
was 11 days for group A and 4 days for group B (P <0.045,
Table 3).

Extravasation injuries produced by DOX and EPR took
the longest to heal, with hyperpigmentation of the skin
bring the only lasting effect. Two patients showing areas
measuring >1600 mm? following complete recovery expe-
rienced constant sensitivity and muscle pain in the area of
extravasation for 4-6 months. Surgery was performed
only on one patient in whom DOX and etoposide had
extravasated over an area of >2200 mm?2; in this case,
surgery was done only to assist the healing process.

Discussion

Although extravasation of cytostatic drugs is not very com-
mon, it can cause tremendous distress to cancer patients
and interfere with the quality of their lives. The tissue
damage can range from mild to severe painful localized
inflammation to widespread necrosis extending to the peri-
osteum. In instances of the former, immediate conservative
measures may prevent necrosis.

In a previous study [18] we found that in cases in which
large amounts of drug extravasation conservative measures
fail and reconstructive surgical introviation with a skin
graft is inevitable. We established a simple and effective
method that could be applied on an outpatient basis regard-

Table 3. Mean extravasation surface values and time to complete recov-
ery determined for treatment groups A and B

Drug Mean extravasation time to complete “P” value

Cases (n) Surface (mm?2) Recovery

(days)

A B A B A B
ADM 10 10 1180 956.5 21 5 0.006
EPR 12 11 659.9 10014 16 9 0.013
VIB 5 8 612 1016 g8 4 0.040
MMC 4 3 1146 1229.3 11 4 0.045

less of the time elapsing between the diagnosis of ex-
travasation and the initiation of therapy. Therefore we sep-
arated cases of extravasation according to the time of the
event into two groups new (<30 min after extravasation)
and old (>60 min) injuries and used a different therapy for
each group.

Two factors are most important in the treatment of
tissue damage due to extravasation of vesicant cytostatic
drugs: first that the injury be diagnosed as soon as possible,
and second, that the area involved be as small as possible.
Under these conditions, such damage can be treated using
conservative methods. In an effort to improve our method
of treating the new extravasations, we used a reductive
substance (sodium thiosulfate) to neutralize the cytostatic
drug. Sodium thiosulfate has previously been used by
some investigators to treat cytostatic drug extravasations
[5]. Therefore we established two groups of patients so as
to evaluate its effectiveness comparatively. We obtained
better results, especially in the duration of recovery which
was approximately halved in subjects who received
sodium thiosulfate. We believe that it is essential that the
cytostatic drug be neutralized as this decreases its local
toxicity.

In the present study all lesions healed and no surgical
intervention was necessary. The rate of healing varied with
the different drugs used and was proportional to the size of
the lesion and to the time at which therapy was begun. The
longest healing time was required for DOX and EPR in-
duced injuries. The size and depth of the lesions in this
study were not large.

We obtained better results using the sodium thiosulfate
solution. A possible explanation for the protective action of
sodium thiosulfate in damaged tissue might be the follow-
ing:as a slightly reductive molecule (see Eq 1), thiosulfate
ion could neutralize the oxidative action of the semi-
quinone free radical as well as that of oxygen radicals, thus
protecting the cellular membrane from oxygen-radical-me-
diated toxicity [8, 17].

2 $2032- ———> S4062-+2e~ Eo=-0.08 V (1)

In conclusion, conservative nonsurgical measures are
very effective in treating small and medium-sized tissue
necroses and skin ulcerations caused by extravasation of
chemotherapeutic drugs. The present results indicate that
the current methods might be improved by the use of
sodium thiosulfate.
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