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Evaluation of ECG changes after Radiotherapy of left chest wall by
Electron in patients with left breast cancer who receive Anthracycline
based chemotherapy following mastectomy

J. Emami MD*, S. Hemati MD*, K. Mohammadian MD**

ABSTRACT

Background: Cardiovascular damage after Radiotherapy of left chest wall for left breast cancer is a potential fear, therefore
studing both the possible causes of radiation-induced heart damage and preventive measures are crucial issues in radiation
therapy of breast cancer. The present study investigates noninvasively the possible acute and chronic ECG changes and their
incidences after Radiotherapy in patients with left sided breast cancer who have received 6-8 courses of Anthracycline based
chemotherapy following mastectomy.

Methods: 56 patients with breast cancer (invasive ductal carcinoma) who had been undergone modified radical mastectomy,
adjuvant Anthracycline based chemotherapy, and left sided chest wall electron therapy with direct field, have been evaluated.
All patients investigated with physical examination and standard 12 leads ECG before, and immediately after completion of
radiation therapy, and 6 months afterward.

Results: New electrocardiographic changes after therapy were seen in 3 patients (5.35%) and reduced to 2 cases (3.57%)
after 6 months. there was no significant difference in T wave findings before and after radiation therapy(P=0.521).Also there
wasn’t any correlation between stage of cancer and any changes in ECG findings after radiation therapy (P=0.56).

Conclusion: There were no clinical cardiac symptoms or signs after Radiotherapy. Most affected leads in ECG were
V1-V4 and the main abnormality was Inverted T wave. This findings suggest that the most acute and chronic electrocardio-
graphic effect of irradiation on heart is repolarization abnormality.

This study suggests that there are no significant ECG changes after Radiotherapy of left chest wall by electron beam in
patients with left sided breast cancer who has received Anthracycline based chemotherapy following mastectomy. Also
Radiotherapy by electron doesn't induce any clinical cardiac symptoms and signs in these patients.

Therefore, we recommend using electron beam for Radiotherapy of patients with left sided breast cancer after radical
mastectomy if Anthracycline based chemotherapy, has been administered.

Keywords: Electrocardiogram changes, Radiation therapy, Anthracycline based Chemotherapy.

disease. The common rationale for post operative
radiotherapy has been to reduce local recurrence’, but
recently there have been reports of breast cancer
cause-specific survival advantage with Radiotherapy™”.

However, recent studies of radiation toxicity in the

ost-operative, adjuvant Radiotherapy is
increasingly used as an integral part of the
primary treatment of breast cancer and now,

over than 70% of women with breast cancer have
radiotherapy as an integral part of their primary

treatment'. This is owing to the increase in
conservative surgery following which Radiotherapy
of the remainder of the breast tissue is required’. In
addition, a higher proportion of patients undergoing
mastectomy are receiving radiotherapy as a part of
combined modality therapy owing to higher stage

treatment of breast cancer show that the effect of
radiation on normal tissue can constitute a
significant clinical problem, and increase cardiac
mortality which particularly, may offset any potential
survival benefit of treatment® ",

The severity of cardiac disease induced by radiation
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therapy (RT) did not become widely recognized until
the 1990s, when, for instance, it became apparent
that adverse cardiac effects almost completely
outweighed the overall survival benefit achieved
with RT in most of the randomized trials in eatly
stage breast cancer’.

Radiation to the mediastinum may cause cardiac
changes. In autopsies and in clinical studies, fibrosis
and thickening of the pericardium has occasionally
led to pericardial concrete and tamponade™™",
myocardial fibrosis'”'"'?, endocardial fibrosis which
sometimes causing valve disease'"'*", and coronary
artery disease owing to coronary artery fibrosis or
accelerated atherosclerosis , or both™''*'* Also in
some studies excess cardiac mortality has been
reported in long-term follow up of breast cancer
patients treated with some type of radiation
therapy'> '°. ECG changes are one of the earliest
effects of radiation therapy on heart that can show
acute and chronic progression of Radiation-induced
heart disease (RIHD) """ ™. It is unknown whether
ECG changes are related to only Radiation or not,
because some chemotherapy drugs have the ability
of sensitizing the heart to RIHD and also can
induce many types of ischemic heart disease (IHD)
by themselves'" "> .

The present study noninvasively investigates the
possible acute and chronic ECG changes and their
incidence after radiotherapy following modified
radical mastectomy and anthracycline based
combination chemotherapy in patients with left
sided breast cancer.

Subjects and Methods
The treatment plans of 56 patients who had
received Radiottherapy by electron beam for left
sided invasive ductal breast carcinoma reviewed. All
patients had under gone modified radical mastec-
tomy including axillary dissection and pathological
diagnosis of type of breast cancer had been
established. Our data collection was performed
prospectively and sampling method was simple.
Each patient received six or eight courses of
standard chemotherapy before Radiotherapy.
Chemotherapy included Doxorubicin, 360-450
mg/m’, Cyclophosphamide, 3600-4800 mg/m?, and
5FU, 3600-4800 mg/m’. The prescribed total dose
to the target was 5000 cGy, delivered in 200 cGy per
fraction, five fractions per week, by 8 or 10 MeV
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Electron beams. Choosing the energy of beam was
considered by thickness of chest wall. The target
volume included the left chest wall and lymphatic
drainage of breast. All patients received this plan for
exact five weeks. Before intervention we recorded
all demographic characteristics of each patient in
data collecting sheets. Evaluations were done before
and immediately after completion of radiation
therapy, and 6 month afterward. The investigation
consisted of history, physical examination, and a
standard 12-leads electrocardiogram. Any symptom,
sign, or new changes in ECGs were detected (e.g. P
wave, T wave, ST segment, or QRS changes). All
ECG changes were evaluated and recorded by one
observer in data sheets. Statistical comparisons were
made using the McNemar test as this makes no
assumptions about distribution. Statistical software
was SPSS 10.0.We defined that p-value less than 0.05
was significant.

Results

Fifty six patients were studied totally. Mean of age
was 47.9241.61 (mean * standard error of mean).
Four patients (7.1%) were in stage I of invasive
ductal carcinoma, six patients (10.7%) were in stage
ITA, twenty nine patients (51.7%) were in stage 11B,
thirteen patients (23.2%) were in stage IIIA, and
four patients (7.2%) were in stage IIIB. Thirty nine
patients (69.6%) had received six, and 17 patients
(30.3%) had received eight courses of chemotherapy
before radiation therapy.

Before radiation therapy, only three patients
(5.3%) had abnormal ECGs; one had poor progres-
sion of R wave, one had ST segment depression in
V1-V4, and one had ST segment deptession in 1I,
III, avf leads. No patient had any abnormality in P
or T wave before irradiation.

New electrocardiographic changes after therapy
were seen in 3 patients (5.35%) After about 6
months, 1.78% of ECG changes (T wave changes)
resolved and 3.57% remained.

Frequency Distribution of new electrocardio-
graphic changes after radiation therapy have been
shown in Figure 1 (N=50).

McNemar test showed that there is no significant
difference in T wave findings before and after radia-
tion therapy (P=0.521).We didn't find any other new
elctrocardigraphic changes immediately after irradia-
tion and six months later.
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Figure 1. Frequency distribution of electrocardiographic changes after radiotherapy of chest wall by electron beam in
patients with left breast cancer who treated with chemotherapy following mastectomy.

Also there wasn't any correlation between stage
of cancer and any changes in ECG findings after
radiation therapy (P=0.56).

Discussion
Radiation may induce both acute and chronic
cardiac changes. After accidental fatal radiation,
acute changes include myocardial perivascular
edema and hemorrhage, leukocytes scattered in
the epicardium, and pericardial effusion'. Some
of these changes can in turn change the pattern of
ECG. Therefore, sometimes the initial manifestation
of various types of RIHDs can be a new ECG
change' ' '°. Injury to the heart is a possible
complication of the radiation therapy. Pericarditis
and pericardial effusion have been regarded as the
most common side effects of cardiac irradiation®'.
The long term results of the early trials on
postoperative  Radiotherapy using outmoded
techniques show an increase risk of cardiac
toxicity”, but modern techniques of irradiation,
dose fractionation, and reduction of heart volume
irradiated in most malignancies have substantially
reduced the frequency of these complications
during the last decade™.

A large institutional study on patients with
breast cancer treated with modern techniques
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(without adjuvant chemotherapy) did not show an
increased risk with long follow up®.Also late
cardiac mortality has not been seen in institution-
based studies using limited cardiac irradiation with
CMF chemotherapy™.

There are some experiences about ECG changes
after radiotherapy with or without chemotherapy in
patients with breast cancer, but in most of them
photon beam with tangential fields have been used *
> %1 and there are only few studies about using
electron beam by direct field *.

Incidence of cardiac toxicity and new ECG
changes after Radiotherapy differ in various studies®>®
", This is true for Radiotherapy and Chemotherapy,
too > 11718 Most previous data show that complica-
tions of radiotherapy of chest are more occur when
they accompanied with chemotherapy (e.g. anthra-
cycline based)'®'™'*""'® " but all these experiences
have been performed by using photon beams with
tangential fields which could encompass a distinct
heart volume in irradiated region *>*'“'>*107  BFor
example, a large study in Milan suggests that cardiac
complications including ECG changes increase by
using anthracycline based chemotherapy (ST-T
change=3.8%) and this cardiac risk increases further in
patients receiving Radiation therapy to the left side of
the chest (ST-T change =9.7%) ".
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In our study, most patients were in stage 1Ib.
Incidence of new electrocardiographic changes due
to radiation after surgery and chemotherapy was
about 5.35%, which dropped to 3.57% after 6
months. This incidence is lower than some previous
studies and is much lower than some others
specially in situation of radiotherapy after combina-
tion chemotherapy™>*'"''*!*" "The most reasonable
explanation for this encouraging result might be the
use of electron beam with appropriate energy for
treating the left chest wall. As we know, electron
beam has a very rapid dose fall off beyond it's build
up region so that we could expect that a limited
dose has delivered to the heart.

The most affected leads in our samples were
V1-V4 and the main abnormality was Inverted T
wave. This finding suggests that the most acute and
chronic electrocardiographic effect of irradiation on
heart is repolarization abnormality.There were no
clinical cardiac symptoms or signs even in patients
with ECG changes. Lindahl et al also showed in
their study that a high incidence of T-wave
abnormality following left-sided irradiation for
breast carcinoma could be exist, but in short term,
these ECG changes were functionally insignificant'".
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In summary, cardiac toxicity and mortality
represents, needless to say, a fatal complication,
therefore methods for an early identification of the
high risk patients and choosing the suitable
treatment modality according to the patient charac-
teristics 1s crucial. One of the most considerable
subjects in radiotherapy of chest wall is reducing its
cardiac toxicity. Although ECG changes are not
specific for determination the type of cardiac
toxicity and we may need more allocated tools, but
it can show many of eatly cardiac changes. In the
other hand, our patients didn't show any clinical
symptoms or signs. Based on this experience and
comparing these data with other studies we believe
that Radiotherapy by electron is a safe modality for
treating the left chest wall and specially can be
useful in patients who have received chemotherapy
(e.g-anthracycline based). It could be expected that
by using electron beam with appropriate energy we
can offer survival advantages beside local control to
our breast cancer patients. Yet, many studies by
better procedures such as Echocardiography and
radionuclide scan must be done to discover the
relation between Radiotherapy by electron and its
possible cardiac toxicity.
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