Case Report / Olgu Sunumu

Aortocoronary Bypass Surgery in a Patient with
Severely Calcified Aorta and Coronary Arteries: Does
Radiotherapy Induce it?

Ciddi Aort ve Koroner Kalsifikasyon Olan Hastada Aortokoroner Bypass: Radyoterapi Hastaligi Uyarir mi?
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ABSTRACT

Mediastinal irradiation has been shown to induce accelerated arteriosclerosis of calcification of thoracic aorta. Some people, with a history of cured
malignant diseases, undergo Coronary Artery Bypass Graft (CABG) surgery and the adverse effects of previous radiotherapy on the outcome after
CABG is known, but there are few reports on radiotherapy induced coronary and aortic calcification, which might affect the surgical outcome. We
hereby report a patient who underwent CABG with severe calcification of the coronary arteries and thoracic aorta. In our opinion, radiotherapy, which
was done 28 years earlier, was the most likely responsible factor. (JAREM 2013; 3: 38-40)
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OZET

Mediastene uygulanan igin tedavisinin koroner arterlerde aterosklerozu ve aortoda kalsifikasyonu arttirdigi gésterilmistir. Daha once malign hastalik-
lara bagli 1sin tedavisi uygulanan bazi hastalarda dnceki i1sin tedavisine bagli yan etkiler gérilebilir. Fakat daha énceki 1sin tedavisinin koroner bypass
operasyonu sonrasi hastanin prognozunu etkileyecek kadar coroner ve aort kalsifikasyonuna yol acip agmadigi hakkinda ¢ok az bilgi vardir. Biz koroner
bypass operasyonuna aldidimiz ve aorta ile koroner arterlerinde ciddi kalsifikasyon bulunan bir hastayi sunuyoruz. Bize gore ciddi kalsifikasyonlarinin

en bulytk nedeni 28 yil once g6gis timérd tanisi ile 1sin tedavisi uygulanmis olmasiydi. (JAREM 2013; 3: 38-40)

Anahtar Sézciikler: Radyoterapi, koroner kalsifikasyon, aorto-koroner bypass

INTRODUCTION

Coronary artery calcification is a common entity affecting both
sexes and is associated with other cardiovascular risk factors such
as age, gender, LDL or total cholesterol level, body mass index
and percent body fat or previous irradiation (1-3). Calcifications
of the ascending or descending thoracic aorta might accompany
coronary artery calcification and they are easily visible on Chest
X-Ray (CXR). Mediastinal irradiation has also been shown to in-
duce diseases such as pericarditis, valvular dysfunction, conduc-
tion abnormalities, accelerated arteriosclerosis of coronary arter-
ies, as well as calcification of the thoracic aorta (3).

We hereby report a patient with severe calcification of the coro-
nary arteries and thoracic aorta, who underwent Coronary Artery
Bypass Graft (CABG) surgery for Ischemic Heart Disease. After
we evaluated the possible causes of such severe calcification, we
regarded the previous radiotherapy to be the most likely cause.

CASE REPORT

The 78 year old female patient presented to emergency depart-
ment with a sudden onset of dyspnea and chest pain. She also
had a history of left breast tumor, 28 years previously which was
treated successfully by a combination of radical mastectomy and
radiotherapy. Although the information regarding the dose and
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extent of radiation was not available, she did not describe any
recurrence of tumor after the initial treatment.

Despite ECG and initial laboratory studies such as cardiac en-
zymes, the patient was hospitalized due to her advanced age
and serious clinical condition. Dyspnea resolved after supportive
therapy and coronary angiogram was performed the next day,
which revealed critical stenosis in two vessels. The patient was
advised to have a Coronary Artery Bypass Operation (CABG).

After being transferred to the cardiac surgery department, pre-
operative routine CXR was obtained, which showed severe calcifi-
cation in the ascending and descending thoracic aorta. (Figure 1).
The calcification at RCA was also visible on fluoroscopy, which
showed totally occlusion (Figure 2, 3).

The patient was taken to theatre, and the CABG operation was per-
formed with a median sternotomy incision, using standard aortic
and right atrial cannulation, non-pulsatile cardiopulmonary bypass
(CPB) and moderate hypothermia. Although the ascending aorta
was mostly calcified as seen at CXR, cannulation was performed
through a soft spot found at the distal part of the ascending aorta,
and cross clamp application was performed in the usual fashion.
Myocardial protection was achieved by cold crystalloid cardioplegia
and topical cooling. On exploration following intraoperative arteri-
otomy, severe calcification was noted at the Left anterior descend-
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Figure 1. Severe calcification of ascending and descending thoracic
aorta, visible at CXR

Figure 2. Calcified RCA at fluoroscopy

ing and Right coronary arteries. So, anastomoses were performed
with great care to avoid any mobilization of calcified plaques.

The patient was extubated on the 8" post operative hour. Her
recovery was uneventful, except for some respiratory dysfunc-
tion due to a small atelectatic area in the right lower lobe. For-
tunately, there was no sign of neurologic injury, or perioperative
myocardial infarction, which might have been the result of any
dislodgement in the calcified plaques. The atelectasis resolved
after frequent mobilizations and respiratory exercises, and the
patient was discharged at post operative 11* day.
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Figure 3. On angiogram, RCA is totally occluded

DISCUSSION

Calcification of the arteries is a common entitiy, and its preva-
lence increases with age (4). Clinically important calcification oc-
curs mostly in the ascending aorta, coronary or carotid arteries.
Even though dense arterial calcification might be seen at plain
radiograms of the associated body part, calcification of all the
vessel beds might be more accurately detected by Multi Slice
Computed Tomography (MSCT). Arterial calcification is more
common in males (4). Generally, calcification increases with the
increasing number of cardiovascular risk factors, also calcification
of coronary and carotid arteries are more prevalent among males,
whereas calcification of the aortic arch is more prevalent among
females. In a population based study with 600 participants, all
of the participants over 80 years old were found to have vessel
calcification detected by MSCT (4).

There are various causes of vessel calcification and the most
common cause is atherosclerosis. It is also the major cause of
cardiovascular disease and atherosclerotic lesions have different
histological and histochemical compositions at different stages
of their natural history. The more advanced atherosclerotic le-
sions might contain calcium deposits within the arterial wall, so
calcification might be considered as the natural part of the ath-
erosclerotic process.

Another reason for calcification is dystrophia. Dystrophic cal-
cification might be seen in any part of body, where tissue ne-
croses occur (5). These might be in soft tissues, around heart
valves, and within the arterial wall (5). Radiotherapy is a treat-
ment modality, which uses high dose irradiation to attenuate
or kill malignant cells; this irradiation causes some tissue ne-
crosis, might also damage the arterial wall and cause calcifica-
tion. Radiotherapy has also been reported to induce prema-
ture atherosclerosis of coronary arteries, pericarditis, valvular
dysfunction, conduction abnormalities and calcification of the
ascending aorta (1).

Vessel calcification is still problematic, especially for cardiac sur-
geons because of cannulation and perioperative complications.
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It might change the operative strategy, and increase the rate
of post-operative complications. Severe coronary calcification
might herald a heavy atherosclerotic plaque burden in a patient
with ischemic heart disease. On the other hand, severe aortic cal-
cification might change the cross clamp technique during cardiac
surgery [6], and may cause post-operative neurologic dysfunction
due to atheroembolus, or increase the risk of perioperative myo-
cardial infarction. The stiff ascending aorta, which does not per-
mit the application of a cross clamp, is called porcelain aorta [6].
In our case, even though the dense calcification at the thoracic
aorta was visible on CXR, it was not considered a porcelain aorta,
because the cross clamp application was feasible.

CONCLUSION

After considering the atherosclerotic risk factors of the patient,
and such a dense calcification affecting both thoracic aorta and
coronary arteries, we thought that we should seek another cause
other than atherosclerotic calcification. Although we do not know
the dose and extent of the radiotherapy she received 28 years
previously, we concluded that it is worth considering as a caus-
ative agent. Eventually, checking the relevant literature on the
subject dispelled our myths, answered our questions, and we
named radiotherapy as the causative agent.
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