Case report/Opis przypadku

Acute coronary syndrome caused by compression

of the left main coronary artery — the usefulness

of computed tomography in diagnosis and interventional
treatment planning
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Abstract

This case presents a 46-year-old female patient with advanced pulmonary hypertension referred to our center due to typical
symptoms of acute coronary syndrome. Coronary computed tomography angiography revealed severe stenosis of the left main coro-
nary artery caused by compression of the artery by the dilated main pulmonary artery. A good quality computed tomography study
enabled precise planning of surgery and was more useful than invasive coronary angiography.
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Streszczenie

Przedstawiamy przypadek 46-letniej pacjentki z zaawansowanym nadcisnieniem ptucnym skierowanej do naszego osrodka
z typowymi objawami ostrego zespotu wieficowego. Dzieki wykonaniu badania metoda tomografii komputerowej tetnic wiericowych
mozliwe byto rozpoznanie ciasnego zwezenia pnia lewej tetnicy wiericowej spowodowanego jego kompresja przez poszerzony pief
ptucny. Badanie tomografii komputerowej dobrej jakosci umozliwito precyzyjne zaplanowanie zabiegu i okazato sie bardziej przy-

datne niz koronarografia inwazyjna.

Stowa kluczowe: tomografia komputerowa, kompresja pnia lewej tetnicy wieficowej, ostry zesp6t wiehicowy

Case report

A 46-year-old female patient with severe idiopathic pul-
monary hypertension treated with sildenafil and a prosta-
cyclin analogue in NYHA class Ill/IV was transferred to the
Institute of Cardiology because of anginal pains. Crescendo
angina had begun a few weeks before the hospitalization
and in the recent period had taken the form of recurrent
resting pains. Electrocardiogram showed right bundle branch
block with oscillating myocardial ischaemia during angina.

Echocardiographic examination confirmed the presence
of pulmonary hypertension with aneurysmal dilation of the
pulmonary trunk (maximal diameter of 44 mm) and a dilat-
ed, hypokinetic right ventricle. Left ventricular contractili-
ty and volume were assessed as normal. Laboratory exam-
inations demonstrated an increased troponin level. Because
of the patient’s clinical instability an emergency comput-
ed tomography (CT) of the coronary arteries was per-
formed.
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Diagnostic imaging and treatment planning

The study was performed using a 128 slice dual source
scanner (Somatom Definition Flash — Siemens, Germany)
and an acquisition protocol optimized for the assessment
of coronary arteries. Because of the fast resting heart rate
(82 bpm) a protocol with retrospective ECG gating was used.
Scan time was 4.8 s and 60 ml of a high-iodine concentra-
tion contrast agent (lomeron 400 — Bracco, Italy) was admin-
istered. Total radiation dose of the study was 6.2 mSv.

Computed tomography excluded the presence of coro-
nary anomalies and atherosclerotic plaques in coronary
arteries, but showed a critical stenosis of the ostium of the
left main coronary artery (LMCA) caused by compression
from the aneurysmally dilated pulmonary trunk (Figure 1
A-F). Minimal lumen area of the left main coronary artery
was less than 3.0 mm?2.

Because of the unstable clinical condition, after detailed
assessment of the anatomical relations shown in com-

Fig. 1. Computed tomography of the coronary arteries: A — volume reconstruction (VRT) showing the left main
coronary artery (LMCA) originating normally from the left coronary sinus and dividing into two vessels; B — MIP
presentation, a tight left main coronary artery stenosis is seen (arrow) caused by compression from a giant pul-
monary trunk; C — VRT reconstructions — a picture of the whole vessel tree, no anomalies or atherosclerotic
changes; D — MIP transverse view at the level of a proximal LMCA segment — confirmation of the significant
LMCA compression (arrow); E, F — VRT reconstruction of the LMCA in various views allowing detailed assess-
ment of the anatomical conditions

Ao — aorta, TP — pulmonary artery

Ryc. 1. Tomografia komputerowa tetnic wiericowych: A — rekonstrukcja objetosciowa (VRT) — widoczny prawidtowo
odchodzqgcy od lewej zatoki wiericowej pien lewej tetnicy wienicowej (LTW), dzielgcy sie na dwa naczynia;
B - prezentacja MIP, widoczne ciasne zwezenie Swiatta pnia LTW (strzatka) spowodowane kompresjq przez olbrzy-
mi pien ptucny; C — rekonstrukcje VRT — obraz catego drzewa naczyniowego, brak anomalii i zmian miazdzycowych;
D — prezentacja MIP — przekréj poprzeczny przez poczqtkowy odcinek pnia LTW — potwierdzona istotna kompres-
ja pnia LTW (strzatka); E, F — rekonstrukcje VRT LTW w réznych projekcjach umozliwiajgce doktadng ocene sto-
sunkéw anatomicznych

Ao — aorta, TP - tetnica ptucna
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puted tomography, the patient was offered treatment by
means of a percutaneous coronary intervention.

Computed tomograhy allowed a precise assessment of
the anatomical conditions and therefore permitted planning
of the percutaneous coronary intervention. MPR, cMPR and
VRT reconstruction images were used to assess the length
of the LMCA, the length of stenosis and the reference diam-
eter of the vessel (Figure 2 A-D). Precise assessment of the
lesion length was also possible by means of transverse views
similar to those obtained with intravascular ultrasound (Fig-
ure 2 A-D). Image analysis permitted planning of the pro-
cedure consisting of stent implantation to the proximal
LMCA segment without the need of bifurcation involvement.

After signing informed written consent the patient
received dual antiplatelet therapy and was prepared for
the procedure.

Percutaneous coronary intervention

Left main coronary artery stenosis was not seen in the
few initial, typical left coronary artery views (Figure 3 A-C).
Additional, atypical views planned according to the CT scan
were necessary to demonstrate the compression of
the left main ostium (Figure 4 A-B). It was impossible to
find a view showing the ostium and the bifurcation of
the left main coronary artery at the same time. Therefore
precise planning of the stent length based solely on coro-
nary angiography might have been inaccurate. Finally,
based on the CT measurements, a stent of 4.0 mm diam-
eter and 12 mm length was chosen (Figure 4 C). Optimal
stent length was confirmed in two views (Figures 4 C, 5 A).
The stent was post-dilated with a short (10 mm) high-pres-
sure (non-compliant) balloon to reach the reference
diameter of the vessel assessed by CT (Figure 5 B). A very

f

. Lenght — 13 mm

Fig. 2. Computed tomography of the coronary arteries, MIP presentation: A-B — views allowing precise planning
of the stent length; C — serial images in transverse views similar to the images from intravascular ultrasound;
D - transverse projection — measurement of reference diameter of the vessel — planning of the stent diameter

Ao — aorta, TP — pulmonary artery

Ryc. 2. Tomografia komputerowa tetnic wiericowych, prezentacja MIP: A-B — projekcje umoZliwiajgce precyzyjne
zaplanowanie dtugosci stentu; C — seryjne obrazy w przekrojach poprzecznych zblizone do obrazu w badaniach
echa wewngtrznaczyniowego; D — przekréj poprzeczny — pomiar Srednicy referencyjnej naczynia, planowanie sred-

nicy stentu

Ao — aorta, TP — tetnica ptucna
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Fig. 3. Angiography of the left coronary artery: A-C — three typical views do not show the significant ostial LMCA

stenosis

Ryc. 3. Koronarografia lewej tetnicy wiencowej: A-C — trzy typowe projekcje niepokazujqgce istotnego zwezenia

w ujsciu pnia LTW

Fig. 4. Angiography of the left coronary artery: A-B — additional views elucidate a tight stenosis described before
in computed tomography; C — positioning of the stent whose diameter and length were adjusted according to
the computed tomography; one of the guidewires is placed in the left anterior descending artery and the sec-

ond one in the left coronary sinus

Ryc. 4. Koronarografia lewej tetnicy wiencowej: A-B — dodatkowe projekcje ujawniajg ciasne zwezenie, opisane
wczesniej w badaniu metodq tomografii komputerowej; C — pozycjonowanie stentu o Srednicy i dtugosci dobranej
na podstawie badania metodq tomografii komputerowej, jeden z prowadnikéw wprowadzony do gatezi przedniej

zstepujqcej, drugi znajduje sie w lewej zatoce wiencowej

good angiographic effect of the procedure was obtained
(Figure 5 C).

No complications of the procedure were observed.
There were no anginal pains in the days following the pro-
cedure. Slow normalization of the myocardial necrotic
markers was noted.

Discussion

The described case emphasizes the key role of non-
invasive imaging by means of computed tomography in
reaching a diagnosis and treatment planning in a patient
with atypical pathology. It is probably the first in Poland
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and one of the few described cases where CT allowed
a fast, safe and accurate diagnosis of an external com-
pression of the left main coronary artery by a markedly
dilated pulmonary trunk [1-3]. An indisputable advantage
of CT is its possibility to assess anatomical structures
beyond assessment of the coronary artery lumen. Data
obtained during the CT scan are used for construction of
two- or three-dimensional reconstructions which in the
present case permitted us to form a definitive diagnosis
and to plan an optimal method of treatment. In contrast
to classic coronary angiography, CT scan does not have lim-
itations which could in some cases exclude the possibility
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Fig. 5. Angiography of the left coronary artery: A — confirmation of the correct stent length; B — stent expansion
under 20 atm; C — final effect of the procedure
Ryc. 5. Koronarografia lewej tetnicy wiencowej: A — potwierdzenie wtasciwej dtugosci stentu; B — rozprezenie sten-
tu cisnieniem 20 atm; C - finalny efekt zabiegu

of a reliable assessment of the vessel length and its ref-
erence diameter.

The knowledge about the angiographic picture of the
patient before her arrival in the catheterization laborato-
ry permitted us to:

1) choose the optimal treatment method (in the present
case cardiac surgery was denied due to high risk),

2) collect the informed consent in a comfortable way for
the patient,

3) initiate pre-procedural pharmacotherapy, and

4) prepare for the percutaneous procedure (choose a guid-
ing catheter or the right stent in terms of its diameter,
length and maximal radial force).

Information based on the good quality images from
computed tomography are useful in planning of the inter-
ventional and surgical revascularization, not only in the
present case, but also in patients with atherosclerotic
changes [4, 5]. Computed tomography data have similar
quality to coronary angiography supplemented by intravas-
cular ultrasound. In the present case, information about
the results of the CT scan was known to the treating physi-
cian and to the interventional cardiologist and therefore
permitted correct treatment planning and safe conduction
of the procedure.
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