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Abstract
Anthracycline extravasation is a feared complication of intravenous (i.v.) chemotherapy due to the tissue toxicity of this
group of drugs. We describe a 54-year-old woman with history of stage IIIa breast cancer, receiving adjuvant chemotherapy
consisting of doxorubicin and cyclophosphamide. The chemotherapy was administered through a Poweport® device, the
position of which was confirmed with fluoroscopy and function confirmed by flushing the line. Urgent intervention was
required as patient was symptomatic and experienced severe right-sided pleuritic chest pain. Radiology also confirmed the
extravasation of doxorubicin into the pleural space. Surgical washout of the pleural space and 3 days therapy with i.v.
dexrazoxane were carried out to prevent tissue damage and long-term sequelae. Use of dexrazoxane should always be
considered following intra-pleural extravasation because of its potential efficacy and reasonable tolerability. However, the
best approach to extravasation injury is prevention by systematic implementation of careful, standardized, evidence-based
administration techniques.

INTRODUCTION
Anthracycline extravasation is a feared complication of intraven-
ous (i.v.) chemotherapy due to the tissue toxicity of this group of
drugs. The reported incidence of the chemotherapy extravasa-
tion in the literature varies from 0.01% to 6% [1, 2]. However
extravasation into thorax is rare, so far only 10 cases have been
reported [1, 3]. A retrospective single centre study showed that
improvement in staff training reduced the incidence of this com-
plication by a factor of 10 (0.1–0.001%) over 15 years.

Vesicant injuries can progress within hours or days, resulting
in lasting tissue injury and necrosis. Management is considered
an emergency requiring combination of medical and surgical care.

Management of dermal extravasation is well established
often requiring reconstructive surgical repair and use of DMSO
which is a topical agent [2]. The effects of these agents into
pleural or lung tissue are not well defined and there are no
standard approaches in the management of accidental intra-
pleural extravasation.

Our case report describes a 54-year-old female who pre-
sented with intra-pleural extravasation of doxorubicin from a
malpositioned central venous catheter. Management consisted
of urgent surgical intervention and dexrazoxane, which proved
to be effective in the long run.

CASE REPORT
A 54-year-old woman (Mrs XY) was transferred from another
facility for management of iatrogenic infusion of doxorubicin
into the pleural space through a migrated central venous
catheter.

Her only medical history was stage IIIA left breast cancer
oestrogen receptor, progesterone receptor and human epider-
mal growth factor receptor 2 positive. Mrs XY underwent bilat-
eral mastectomy and left axillary lymph node clearance with
three out of seven lymph nodes positive.

Adjuvant chemotherapy was recommended following
review of histopathology. Prior to the first cycle of
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chemotherapy, long-term central venous access was estab-
lished using a Poweport® device. This was inserted through the
right subclavian vein using Seldinger technique and no compli-
cations were noted at time of procedure. The line position was
confirmed with fluoroscopy and function confirmed by flushing
the line (see Fig. 1).

Routine chest X-ray following procedure demonstrated cor-
rect catheter position with no complications.

The first cycle of chemotherapy consisting of 85mg of i.v.
doxorubicin (60mg/m2) in 50ml of normal saline and 850mg of
cyclophosphamide (600mg/m2) was given 5 days post-insertion
of the port. Prior to the administration of the cytotoxic agents,
it was noted that there was no withdrawal of blood from the
port on aspiration. Doxorubicin infusion was commenced by
nurses as they were able to infuse a flush solution without
resistance. Following 6ml (10mg) of infused doxorubicin,
Mrs XY complained of severe right-sided pleuritic chest pain.
Fluoroscopy contrast study demonstrated that central venous
catheter had curled unusually, causing perforation of superior
vena cava or the azygos vein and migrated into the pleural
space (see Fig. 2).

Mrs XY was transferred to our institution for urgent surgical
washout of the pleural space and i.v. dexrazoxane. She received
i.v. dexrazoxane within 6 hours of extravasation. A dose of

1000mg/m2 was used, administered immediately before the
operation followed by 500mg/m2 daily for 2 days post-
operatively.

A right thoracoscopic-assisted pleural lavage was performed
the same day. The tip of the central catheter was visually iden-
tified lodged in the pleural space but there was no frank pneu-
monitis or direct parenchymal injury to the lung. The catheter
was not broken and sutures were found to be intact. It is
unclear as to the circumstances that led to the catheter migra-
tion to this unusual position.

Three chest drains (2 × 28Fr Mallinckrodt® catheters through
port sites and 1 × 12Fr Arrow® catheter into the axilla) were left
in-situ for the purpose of administering 24 hours of ongoing
saline infusion (see Fig. 3).

Post-operatively Mrs XY recovered well. Drains were
sequentially removed by post-operative day 5. Pain was a sig-
nificant issue in this patient and our Acute Pain Service treated
this with fentanyl patient-controlled anaesthesia and a keta-
mine infusion. She was discharged from hospital on the sixth
post-operative day.

At cardio-thoracic review 3 weeks post-operatively, she
was found to have a small right pleural effusion, which was
treated conservatively and there were no other complications
(see Fig. 4).

She completed her adjuvant chemotherapy through a PICC
line in 2015. Regular outpatient follow-up assured that Mrs XY
is doing well and a repeat chest X-ray, taken 10 months after
extravasation, only revealed small pleural effusion (see Fig. 5).

DISCUSSION
The anthracyclines (daunorubicin, idarubicin, epirubicin and
doxorubicin) are widely utilized in the treatment of solid
tumours and haematological malignancies.

Anthracycline extravasation is a highly feared local compli-
cation of i.v. administration. Compared with other types of
injectable anti-tumour drugs, anthracyclines have the potential
to cause the most damage or complications because of their
mechanism of action on tissue when they extravasate.

Figure 1: Position of the line confirmed with fluoroscopy and function con-

firmed by flushing the line

Figure 2: Fluoroscopy contrast study showing contrast medium flowed over the

surface of the lung in the pleural cavity. The Port-A-Cath tubing tip is now in

the pleural cavity. Figure 3: Chest drain inserted for continuous irrigation post-procedure
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Anthracyclines bind to the nucleic acids in the DNA of healthy
tissues when they leak out of a vein. This process causes cell
death and continues to do so as more drug is released into the
surrounding tissue. These injuries can become larger, deeper
and more painful as the cycle repeats itself [2].

Central venous catheters are frequently used for
infusion of vesicant drugs as they provide reliable venous
access, high-flow rates and rapid drug dilution. Unfortunately,
they may also involve complications, including drug
extravasation.

Implementation of proper guidelines regarding use of ven-
ous catheters for chemotherapy can minimize or prevent com-
plications. Location of the catheter tip should be in high-flow
vessels to prevent cytostatic accumulation, which may lead to
catheter thrombosis and vessel wall perforation [1]. Prior to
anthracycline administration, it is critical to ensure port or
peripheral catheter patency and position radiographically.
Furthermore, it is necessary to reconfirm the positioning of the
catheter when it is not possible to draw blood or infuse a flush
solution prior to start of the chemotherapy infusion [4]. In this
case, by means of brief aspiration of blood before giving anthra-
cycline, followed by flushing of sodium chloride or glucose
solution may have resulted in the detection of the catheter
displacement.

Indications of extravasation include symptoms of pain or
fever. Lab investigations most frequently reveal leucocytosis.
Radiology, most preferably CT scan, should be used for diagno-
sis of extravasation [1, 3, 4].

Immediate discontinuation of the infusion and aspiration of
as much solution as possible through the central venous
catheter must be done in all cases of extravasation [3].
Identification of local extravasation and surgical intervention
wherever feasible to remove as much of the agent as possible
[3] and at the same time administering dexrazoxane must be
instituted to prevent major complications [4].

Before the approval of dexrazoxane for anthracycline
extravasation, topical DMSO, ice application and/or use of
steroids were recommended as a plausible approach. In the
review of intrathoracic extravasation of chemotherapeutic
agents from implanted ports by Bozkurt et al., anthracycline
extravasation was reported in two cases and one case was in
combination with five fluorouracil. Most of the patients devel-
oped pleural effusion like our Mrs. XY or pericardial effusion.
Management consisted of aspiration of the residual drug as
much as possible before removing the catheter, flushing of
the cavities with normal saline and/or systemic administra-
tion of steroids. Surprisingly, all of them had a favourable
outcome [3].

In 2007, the U.S. Food and Drug Administration (FDA)
approved dexrazoxane for injection for the treatment of
extravasation resulting from i.v. anthracycline chemotherapy
[5]. Dexrazoxane acts as a reversible topoisomerase II inhibitor
and ring chelating agent, thereby reducing the formation of
anthracycline–iron complexes, which are toxic to surrounding
tissue [2, 4].

In Europe, two prospective clinical studies of the efficacy of
dexrazoxane (TT01 and TT02) in preventing the potentially dev-
astating effects of biopsy-proven anthracycline extravasation
in the skin demonstrated that dexrazoxane treatment is highly
effective both on a short and long-term basis. Epirubicin was
involved in 56% of the cases, 41% were treated with doxorubicin
while two received daunorubicin. Four out of 57 had extravasa-
tion involving central venous access device and none of them
required surgical intervention. The 3 day treatment schedule
with dexrazoxane consisting of a daily dose of 1000mg/m2 on
days 1–2 and 500mg/m2 on day 3 proved effective in preventing
surgery-requiring necrosis. Haematological toxicities and tran-
sient elevation of liver enzymes associated with dexrazoxane
were manageable [2, 6].

Since FDA approval of dexrazoxane, subsequent clinical
case reports have supported the above-mentioned study find-
ings, and the systemic antidotal treatment has shown value in
anthracycline extravasation. Promising results were obtained
from a 2007 to 2010 Belgian survey involving 41 patients treated

Figure 5: Repeat chest X-ray taken 10 months after extravasation again showing

right pleural effusion without any other abnormalities

Figure 4: Chest X-ray just showing small right pleural effusion without any

other abnormalities. Taken at 1 month after the incident.
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with dexrazoxane from 29 centres. It showed that surgical
debridement due to anthracycline extravasation could be
avoided in 95.1% of cases (39/41 extravasations) with use of
dexrazoxane with manageable toxicities reported in only 8/41
cases [2].

A similar survey in UK was published consisting of 12 cases
in which dexrazoxane was administered. These cases did not
require surgery and 92% of them continued the chemotherapy
as scheduled [2].

There was another identifiable case report by Uges et al. [4]
regarding the evolution and management of intra-pleural
extravasation through a CVAD using dexrazoxane resulting in a
favourable long-term outcome with similar strategy.

In conclusion, prevention is the best approach for man-
aging chemotherapy extravasation. Prior to using venous
catheters, their position and function should be adequately
checked, with adherence to surgical and oncological proce-
dures. Anthracyclines should be administered as a short infu-
sion only in the presence of healthcare professionals with
oncology training.

A prospective clinical trial involving the use of dexrazoxane
in intra-pleural extravasation is unlikely. Therefore, the use of
dexrazoxane in intrathoracic extravasation depends on reports
of individual cases and its access, keeping in mind the financial
toxicities.

Use of dexrazoxane due to its potential benefits and rela-
tively mild side effects along with urgent thoracic interven-
tion should always be considered following intra-pleural
extravasation [4].
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