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ARTICLE INFO ABSTRACT

Article history: Extravasation of chemotherapy is rare with an estimated incidence of 0.01%-7% but can
Received 9 June 2021 cause significant morbidity, delay in cancer treatment and potential mortality. We present
Accepted 19 August 2021 a case of 55-year-old woman with a metastatic right axillary lymph node with no identifi-

able breast primary, commenced on chemotherapy as per multidisciplinary team decision.
Extravasation of 25 mls of Epirubicin chemotherapy at the porta-a-cath (site) caused ex-

Keywords: tensive inflammatory change in the breast parenchyma and chest wall with & necrotic ul-
Extravasation cerating skin-defect. Even with ensuring port or peripheral catheter patency and position,
Chemotherapy extravasation can occur. This is the first case report to describe the use of MRI to help plan
Necrosis management, identifying the extent of the tissue damage and vascular compromise which
Breast could impair healing. In this case the necrotic ulcer was managed with surgical debride-
MRI ment and human ADM matrix (Matriderm dermal matrix) which has not been described in
Skin necrosis the literature previously.
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Fig. 1 - A: Right MLO mammogram identified a 30 mm well
defined dense rounded mass overlying the right axilla (M3).
B: The mass was not identified on the CC view as too
posterior and superior on this view. No mass identified on
the CC view as the mass was too posterior and superior.

Case report

A 55-year-old woman attended the accident and emergency
department at a tertiary referral centre with extensive skin
necrosis of the right breast and was referred to the Breast Unit
for management.

She had initially presented to a regional hospital three
weeks prior, with a one-month history of a mass in the right
axilla. Clinical examination at that time identified a 40 mm
mobile axillary mass with normal breast examination. Digital
mammograms identified a 30 mm well defined dense rounded
mass overlying the right axilla (M3), only partially imaged on
the medial lateral oblique view (Fig. 1). Ultrasound (US) of
the right axilla confirmed a well-defined lobulated hypoechoic
mass 45 mm x 31 mm in keeping with a right level one ax-
illary lymph node which was suspicious for malignancy (U4)
(Fig. 2). Histology of the US guided core biopsy (2 x 16 gauge) of
the axilla identified a metastatic lymph node of ductal carci-
noma type, grade 3, oestrogen receptor (ER) positive (8/8), pro-
gesterone receptor (PR) positive (8/8) and Herceptin 2 receptor
positive.

To determine if there was an occult breast cancer, a dy-
namic contrast enhanced breast MRI was performed, but the
MRI did not demonstrate abnormal enhancement in either
breast, confirming only a solitary enlarged right level one
axillary lymph node in keeping with biopsy-proven axillary
metastatic disease (Fig. 3).

A right port-a-cath had been inserted one day prior to
chemotherapy with no complications recorded and an image
intensifier image confirmed the correct location of the venous
line placement, with the tip projected over the superior vena
cava (Fig. 4). On the first day of neoadjuvant chemotherapy af-
ter administration of 25 mls of Epirubicin the patient expe-
rienced pain at the port-a-cath site and chest wall and the
infusion was stopped as it was recognised that the drug had

Rt Axilla

Fig. 2 - Right axilla US of a well-defined lobulated
hypoechoic mass 45 mm x 31 mm in keeping with a right
level one axillary lymph node U4.

been delivered outside the port-a-cath. The extravasation was
managed expectantly without saline washout, surgical inter-
vention or the use of an antidote.

The left upper chest wall (and contiguous breast) became
increasingly painful, red and swollen; four days later an MRI
was performed to identify the extent of the tissue damage
from the extravasated chemotherapy and to guide decision
making regarding the need for tissue debridement and/ or
mastectomy.

Only limited images without contrast were obtained due
to the patient’s chest wall pain, but this identified exten-
sive oedema of the pectoralis muscles bilaterally, extensive
oedema of the breast parenchyma and skin of the right breast
and mild medial skin oedema of the left medial breast (Fig. 5).
Due to the degree of inflammatory changes, she was pre-
scribed high dose oral steroids, oral morphine and skin dress-
ings.

At the tertiary center, there was a joint assessment by a
plastic surgeon and oncological breast surgeon. She was noted
to have a BMI of 47 with a prior history of hypothyroidism
and congenital heart defect. Examination identified the entire
chest wall was inflamed with extensive necrosis of the breast
and eschar formation typical for consequences of an extrava-
sation injury (Fig. 6).

The following challenges were identified at this time: the
patient had an aggressive breast cancer in the right axil-
lary lymph nodes adjacent to an area of skin necrosis, no
effective treatment had been started 10 weeks following the
initial presentation, a surgical axillary clearance in an area of
compromised skin and soft tissues had the potential to result
in further extensive breakdown and the patient had a BMI of
47, which can make surgery challenging.
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Fig. 3 - (A): T2W MRI confirmed the right unifocal level one axillary mass (white arrow). (B): Dynamic post contrast fat
saturated breast MRI with no suspicious enhancement identified in the breast.

Fig. 6 - (A) and (B): Clinical photographs of the right breast
at presentation to the tertiary referral center, 3 weeks post
extravasation injury.

Multidisciplinary discussion recommended a further
breast MRI to plan management. The post contrast MRI iden-
tified oedema and skin thickening of the right breast and the
right pectoralis major and minor but normal enhancement
of the vessels with the lateral thoracic, internal mammary,

Fig. 4 - Image intensifier image of the post placement of the

right port-a-cath with the tip overlying the superior vena perforators and intercostal perforators all preserved. The
cava and the line appearing intact. right axillary mass was stable in size and no new breast or

axillary lesions were identified (Fig. 7).

Fig. 5 - (A): STIR sequence of the post extravasation breast MRI. There was extensive high signal intensity oedema of the
pectoralis muscles bilaterally (long white arrows), extensive oedema and skin thickening of the right breast (short white
arrow) and mild medial skin thickening and oedema of the left medial breast (asterix). (B): STIR images with the extent of
the high signal intensity inflammatory changes extending on to the lower chest wall (short white left arrow) and long the
right lateral chest wall and serratus anterior (long white arow).
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Fig. 7 - (A): Post contrast, fat saturated T1w image demonstrating skin thickening of the right breast (white arow heads),
oedema of the right breast (short white arrow) and the right pectoralis major and minor (long white arrow). (B): Post contrast
MIP images which demonstrated the intact vascularity of the breasts and internal mammary vessels (arrows).

Based on the imaging demonstrating the lack of exten-
sive breast necrosis or abscess, further conservative manage-
ment was continued and Letrozole was initiated to start can-
cer treatment. A surgical wash out of the wound but no sig-
nificant wound debridement was performed with removal of
the port-a-cath. The surgeon did not identify any break in the
line and the venous catheter was a fully intact on inspection.

Treatment with Paclitaxel, Trastuzumab and Pertuzumab
with Granulocyte Colony Stimulating Factor (G-CSF) cover was
commenced four weeks later (delayed by wound infection and
fever). Wound management continued with input from the
tissue viability service and a vacuum dressing applied once
the chemotherapy restarted. It was felt by the plastic sur-
geons in the Oncoplastic MDT that since no cancer had been
identified in the breast and the ulcer was contiguous with
the axillary metastasis, topical negative pressure therapy (vac-
uum dressing) was not contraindicated.

Following completion of chemotherapy, the axillary mass
clinically had not reduced significantly in size and therefore
a breast MRI was performed to plan surgery and a PET-CT to
exclude metastatic disease. The dynamic post contrast breast
MRI identified partial response of the right axillary mass (from
45 mm x 31 mm to 37 mm x 26 mm) with no suspicious
enhancement in the right breast. There was decreased skin
thickening and decreased breast oedema with no significant
oedema of the pectorialis muscles. The residual cavity in the
upper inner right breast had reduced and was barely visible
on MRI. There were no new suspicious lymph nodes. There
was normal vascularity of the breast and chest wall (Fig. 8)
further validating the MRI-guided decision not to perform de-
bridement or resection of the breast tissue underlying the skin
ulceration let alone perform a mastectomy.

PET-CT showed no evidence of distant metastases with
only the axillary mass present and the skin defect from
the port site (Fig. 9). An axillary clearance was performed,
and the skin defect in the right superior chest wall closed
with human acellular dermal matrix (ADM, Matriderm der-
mal matrix from MedSkin Solutions, Germany) akin to a split
skin graft (Fig. 10). Final histopathology of the right axillary
clearance identified 1 positive lymph node from a total of
21 lymph nodes with extensive infiltration of node with
metastatic carcinoma measuring 24 mm, ER, PR, Herceptin
2 receptor positive. Further MDT discussion advised further

oncological treatment consisting of a trial with trastuzumab
emtansine and Zoledronic acid. The patient is currently well
post-surgery and the treatment is ongoing for final wound
closure with a meshed split skin graft of the ever-decreasing
wound. It has been possible to preserve her breast which is no
longer indurated, is soft and mobile.

Discussion

Extravasation events detected during chemotherapy are well
described in the literature with an estimated incidence of
0.01%-7% [1]. These can cause significant morbidity, delay to
cancer treatment and potential mortality. Schulmeister de-
scribes four major mechanisms by which extravasation in-
jury can occur: perforation, catheter fracture, incorrect nee-
dle placement and thrombus formation [2]. Extravasation is
a serious complication of chemotherapeutic agents adminis-
tered intravenously, and it is vital that signs of extravasation
are recognized promptly and treated immediately. These signs
include sensory changes, pain, swelling, blanching and ery-
thema [3]. The consequences of extravasation can range from
pain, delay in treatment, impairment of mobility and psycho-
logical distress from the extensive tissue damage. Certain pa-
tient factors may be associated with a greater risk of extrava-
sation such as age, underlying vascular disease, and history
of multiple intravenous therapies [3]. A high body mass index
has been shown to be associated with all the patients that ex-
perienced extravasation in a study by Halsik [4].

Epirubicin is an anthracycline chemotherapy agent used
commonly for the treatment of breast cancer, acting as
a topoisomerase inhibitor. Anthracyclines are classified as
DNA-binding vesicants and if extravasation occurs can induce
large blisters and tissue injuries, leading to necrosis and ulcer-
ation [1].

Central venous access is used for administration of
chemotherapy as it minimizes its toxic effects of extravasa-
tion [5]. Extravasation injury is rarer with central administra-
tion than peripheral routes [6] however, central venous de-
vices such as Port-a-Cath have shown extravasation rates of
up to 6% in the literature [4,7]. There have been several reports
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Fig. 8 - (A), post contrast, fat saturated T1w image demonstrated partial response of the right axillary mass, decreased skin
thickening, decreased breast oedema with no significant oedema of the pectoralis muscles (arrows). (B) demonstrates the

normal vascularity of the breast and chest wall.

Fig. 9 - 18F-FDG PET-CT demonstrated avid uptake in the
right axillary mass (short white arrow) with mild uptake
around the remaining ulceration and defect in superior
breast (long white arrow) due to granulation tissue.

Fig. 10 - (A), pre-operative photograph of the skin necrosis
and superior defect. (B), post- operative photograph of the
oncoplastic procedure with acellular dermal matrix in situ.

of extravasation with the use of central venous access devices
with rates from 0.26% to 4.7% [8,9].

The most cohesive current guidelines on the treatment
of extravasation are by the European Society of Medical On-

cologists [1]. These suggest the best treatment is dictated by
the class of chemotherapy agent. For vesicants early local-
isation with a cold compress every 20 minutes, four times
a day for 24-48 hours and treatment ideally within 6 hours
with intravenous dexrazoxane and topical Dimethyl sulfox-
ide [10]. This is reflected in several case reports where the
systemic use of dexrazoxane has resulted in favorable out-
comes during extravasation injury involving central venous
catheters [11,12,13]. The earlier the extravasation is detected,
the more beneficial interventions such as a surgical “Subcuta-
neous Wash-Out Procedure” are [14].

Multi-center studies have shown that surgical treatment is
the last resort, as timely treatment can prevent surgery in a
large proportion of patients if intravenous infusion of dexra-
zoxane is given within 6 hours of the extravasation incident
[15]. If the port removal is delayed, surgical management such
as debridement and flap coverage may be required to manage
the necrotic area [8,9]. Innovative techniques such as vacuum-
sealing have also been described in the literature as per the
case herein reported. This however has the potential to fur-
ther stimulate tumor growth when used in the vicinity of a
cancer [16].

This case illustrates that even after a small volume of
epirubicin extravasation severe tissue damage can occur. The
literature suggests that early administration of treatments
as per ESMO guidelines can reduce the impact of the tis-
sue damage. This is the first case report to describe the
use of MRI to help plan management, identifying the ex-
tent of the tissue damage and vascular compromise which
could impair healing. The serial MRIs also served to assess
any progression in tissue damage and thus prevented poten-
tially mutilating surgery (by radical debridement of necrotic
tissue) or a mastectomy and the consequent need for flap
reconstruction. This was especially important in someone
who was a high surgical risk on account of her very high
BML In this case the necrotic ulcer was managed with lim-
ited surgical debridement followed by dressing changes and
topical negative pressure (vacuum therapy). Once the ulcer-
ated area was clean and had no residual necrotic / sloughy
tissue and had formed sufficient granulation tissue, the now
superficial ulcer was resurfaced with human ADM matrix
which has not been described in the literature previously.
Although the take from this was less than ideal the pa-
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tient went on to have skin grafting of a now favorable
bed.

In conclusion clinicians must be aware of the grave impli-
cations of extravasation injuries to cancer patients and in-
volve the multidisciplinary team, including radiology, to ob-
tain the best outcomes.

Patient consent

Patient has agreed to a case report being written based on her
images. This has been entered onto the patient records (EPIC)
on the 15/10/2020.
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