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Abstract
Background: Trastuzumab emtansine (T-DM1) is a novel agent used for the patients with human epidermal growth factor 
receptor (HER-2) positive breast cancer. Prolonged use of T-DM1 has been shown to cause rare adverse effects, such as 
hereditary haemorrhagic telangiectasia (HHT)-like symptoms and vascular malformation. The authors present a case of 
HHT-like symptoms and new brain arteriovenous malformation (AVM) in the setting of T-DM1 therapy for breast cancer.

Observation: A 77-year-old lady with a background of metastatic breast cancer who developed HHT-like mucocutaneous 
clinical manifestation during treatment with T-DM1, which regressed at nine months following cessation of T-DM1. She 
was found to have new brain AVMs four years after commencement of T-DM1 therapy in the absence of other risk factors 
for AVM.

Conclusion: Given the increasing use of T-DM1 for metastatic breast cancer, it is imperative for clinicians to be aware of 
the potential development of brain AVM whilst on T-DM1 via HHT linkage.

Keywords
T-DM1, AVM, Arteriovenous malformation

Check for
updates

Introduction
Trastuzumab emtansine (T-DM1) is a novel agent that has 

now emerged as a standard of care for the patients with human 
epidermal growth factor receptor (HER-2) positive breast 
cancer in the post-neoadjuvant and metastatic setting [1]. 

Here, we present a case of brain arteriovenous malformations 
(AVM) that is potentially attributed to T-DM1. The patient 
developed hereditary haemorrhagic telangiectasia (HHT)-like 
symptoms during treatment with T-DM1. HHT patients have 
been shown to have higher rates of brain AVMs [2]. And this 
has led us to suspect a correlation between T-DM1 and brain 
AVM pathogenesis.

Case
A 77-year-old lady with a background of breast cancer 

presented with a few days’ history of worsening dizziness 
and unsteadiness whilst on T-DM1. MRI brain was performed 
in Oct 2021 which demonstrated a new right posteromesial 
frontal surface vascular malformation, without evidence 

of intracranial metastases. A prior MRI brain in 2014 was 
normal. Subsequent MRI angiography (MRA) confirmed an 18 
mm right posteromesial frontal arteriovenous malformation 
(AVM) supplied from a paracentral branch of the enlarged 
right callosomarginal artery with superficial venous drainage 
towards the superior sagittal sinus (Spetzler Martin Grade 2) 
(Figure 1). There was also a second small 5 mm anteromedial 
thalamic AVM with deep venous drainage (Spetzler-Martin 
grade 3) (Figure 1). She had no history of hypertension or 
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August 2017. After 1 year on T-DM1, she developed frank 
haematuria, bleeding skin lesions, frequent epistaxis from her 
left nostril, increased bruising, and a spider angiomata lesions 
over her upper trunk and neck as well as on her left cheek 
(Figure 2). Her cheek lesion was biopsied and confirmed to 
be vascular malformation (Figure 2) and she underwent a 
cystoscopy which was unremarkable. She has had no further 
haematuria but continued to experience waxing and waning 
symptoms until December 2021.

Her metastatic disease burden has responded well to 
T-DM1, but in December 2021, she developed evidence of 
liver dysfunction with elevation of alanine aminotransferase. 
This is a known adverse effect associated with T-DM1 and 
though liver dysfunction remained grade 1 by CTCAE, due 
to patient concerns, T-DM1 was ceased and switched to 
trastuzumab and exemestane.

any other significant comorbidities. There was no significant 
family history of HHT.

In 1992, she was diagnosed with a right breast invasive 
ductal carcinoma, ER+/PR-/HER2 unknown which was 
managed by mastectomy and axillary dissection. In September 
2008, she developed a right chest wall recurrence and sternal 
metastasis. She underwent a resection of the local recurrence 
(which demonstrated the tumour to be HER2-amplified) 
followed by radiotherapy to the right chest wall, 50.4Gy in 
28 fractions, completed in September 2008. She received 
systemic treatment with letrozole only. She re-presented in 
2014 with progressive metastatic disease with pulmonary, 
liver, and bony metastases proven on staging CT. Her baseline 
MRI brain was unremarkable. She received paclitaxel and 
trastuzumab with good response until July 2017 until she 
developed further progressive disease. She was commenced 
on trastuzumab emtansine (T-DM1) which she started in 

         

Figure 1: Axial T2 weighted image showing normal appearances of the mesial right superior frontal lobe [a]; 7-years later axial T2 
weighted [b] and 3D Time of Flight MRA [c] sequences at the same level show the development of an 18-mm diameter arteriovenous 
malformation (yellow arrows). A new 4-mm arteriovenous malformation has also developed within the anteromedial right thalamus 
(red arrow) [d].
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with up to 23% of patients with HHT developing cerebral 
vascular malformations [5]. These lesions tend to be smaller 
with an increased likelihood of having single draining veins, 
be located superficially and can be multiple [6].

The chronological relationship between the exposure of 
T-DM1 and clinical manifestation of hereditary haemorrhagic 
telangiectasia (HHT)-like symptoms and AVM in our patient 
suggest that it is potentially attributed to T-DM1.

T-DM1 is an antibody-drug conjugate that incorporates 
the HER2-targeted antitumor properties of trastuzumab 
with the cytotoxic activity of the microtubule-inhibitory 
agent DM1 (derivative of maytansine) via a stable linker 
molecule [1]. T-DM1 has been shown to significantly prolong 
progression-free and overall survival with less toxicity 
compared to lapatinib and capecitabine in patients with 
HER2-positive advanced breast cancer previously treated 
with trastuzumab and a taxane [1]. The results of this study, 
EMILIA, led to T-DM1 becoming the standard of care agent in 
the second line of metastatic HER2 positive breast cancer. The 
adverse effects of T-DM1 include fatigue, nausea, diarrhoea, 

Her brain AVM diagnosis came to light 4 years after she was 
commenced on T-DM1, after she presented with an episode of 
dizziness and unsteadiness. Following discussion at the AVM 
multidisciplinary tumour board, we have elected to observe 
the patient with surveillance MRI. She had an MRI brain 9 
months post-discontinuation of T-DM1 which demonstrated 
stable appearance of the right posteromesial frontal and right 
anteromesial thalamic vascular malformations. However, she 
has reported no further epistaxis and has noticed regression 
of her vascular cutaneous lesions. The patient will continue 
to be followed up closely with surveillance MRI/MRA brain.

Discussion
There is increasing evidence that AVMs can be de novo 

lesions that are dynamic in nature [3,4]. A recent review 
by Dalton, et al. identified multiple associated factors with 
AVM development including ischaemic stroke, moyamoya, 
intracerebral haemorrhage, brain tumours, seizures, head 
trauma, previous AVM treatment, and haemorrhagic 
telangiectasia [3,4]. Patients with hereditary haemorrhagic 
telangiectasia (HHT) are at a notably increased risk of AVM, 

         

Figure 2: Figure demonstrating [a] Cutaneous malformation on the nose [b] spider naevi on the left upper back [c] spider naevi on the 
upper chest [d,e] histopathology images (haematoxylin and eosin stain) of the left cheek lesion showing dilated thin-walled vessels lined 
by endothelial cells at x50 and x100 magnification. There are no thick-walled arterial vessels.
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limitation of this case report is that it is a single case study.

Compliance with Ethical Standards
Nil conflict of interest.

Informed consent has been obtained from the patient. 
This case report has been approved by Sir Charles Gairdner 
Hospital ethics committee.
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