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Hoarseness as a Predictor for Pulmonary Arterial
Aneurysm and Extrinsic Left Main Coronary Artery
Compression in Patients with Severe Pulmonary
Hypertension

Ses Kisikuginin Ciddi Pulmoner Hipertansiyonu Olan
Hastalarda Pulmoner Arter Anevrizmasi ve Sol Ana
Koroner Artere Distan Basiyr Gostermedeki Rolu

ABSTRACT

Objective: Pulmonary artery (PA) enlargement is a common finding in patients with severe
pulmonary hypertension (PH) and may be associated with extrinsic compression of the left
main coronary artery (LMCA-Co) and/or compression of the left recurrent laryngeal nerve
resulting in hoarseness named as Ortner syndrome (0S). In this study, we evaluated the
diagnostic impact of OS in predicting the PA aneurysm and significant LMCA-Co in patients
with PH.

Methods: Our study population comprised retrospectively evaluated 865 with PH confirmed
with the right heart catheterization between 2006 and 2022. Patients underwent coronary
angiography due to several indications, including the presence of a PA aneurysm on
echocardiography, angina symptoms, or the incidental discovery of LMCA-Co on multidetector
computed tomography. The LMCA-Co is defined as diameter stenosis 3 50% in reference distal
LMCA segment on two consecutive angiographic planes.

Results: The LMCA-Co and hoarseness were documented in 3.8% and 4.3% of patients
with PH, respectively. Increasing PA diameter was significantly associated with worse clinical,
hemodynamic, laboratory, and echocardiographic parameters. The receiver operating curves
revealed that the PA diameter >41 mm was cutoff for hoarseness (AUC: 0.834; sensitivity 69%,
specificity 84%, and negative predictive value 98%), and PA diameter >35 mm was cutoff
for LMCA-Co >50% (AUC: 0.794; sensitivity 89%, specificity 58 %, and negative predictive
value 99%). An odds ratio of hoarseness for LMCA-Co was 83.3 (95% confidence interval;
36.5-190, P < 0.001) with 3.2% sensitivity, 98.7% specificity, and 59% positive and 98%
negative predictive values.

Conclusion: In this study, a close relationship was found between the presence of hoarseness
and the probability of extrinsic LMCA-Co by enlarged PA in patients with severe PH. Therefore,
the risk of LMCA-Co should be taken into account in patients with PH suffering from hoarseness.

Keywords: Euphrates, hoarseness, left main coronary artery, pulmonary hypertension
OzZET

Amag: Pulmoner arter (PA) genislemesi, siddetli pulmoner hipertansiyonu (PH) olan hastalarda
sik gorlilen bir bulgu olup Ortner sendromu (0OS) adini alarak sol ana koroner arterin (LMCA)
distan basisi ve/veya sol reklrren laringeal sinirin basisi ile sonuglanarak ses kisikligina neden
olabilir. Bu galismada OSnin PH hastalarinda PA anevrizmasini ve anlaml LMCA basisini
6ngordirmede tanisal etkisini degerlendirmeyi amagladik.

Yontem: Calsma populasyonu, 2006 ve 2022 yillan arasinda sag kalp kateterizasyonu ile
dogrulanan PH ile retrospektif olarak degerlendirilen 865 hastayi icermektedir. Hastalara,
ekokardiyografide PA anevrizmasinin varligi, anjina semptomlar veya ok kesitli bilgisayarl
tomografide tesadlfen LMCA basisi saptanmasi gibi endikasyonlarla invaziv koroner anjiyografi
yapilmistir. LMCA basisi, ardisik iki anjiyografik dizlemde referans distal LMCA segmentinde
%50'nin Uzerinde cap darligi olarak tanimlanmistir.

Bulgular: LMCA basisi ve ses kisikligi PH hastalarinin sirasiyla %3.8 ve %4.3'inde gOsterilmistir.
Artan PA capi daha kétt klinik, hemodinamik, laboratuvar ve ekokardiyografik parametrelerle
anlaml sekilde iliskili bulundu. ROC egrileri, 41 mm ve Uzerindeki PA cap artisinin ses kisikligi
icin sinir deger oldugunu ortaya cikardi (EAA: 0,834; duyarlilk %69, 6zgUlluk %84, negatif
6ngorl degeri %98) ve PA capinin 35 mm ve Uzerinde olmasi ise LMCA basisi icin sinir deger
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olarak bulundu (EAA: 0,794; duyarlilk %89, 6zgullik %58, negatif 6ngory dederi %99). LMCA basisi icin ses kisikiginin Odds orani, %53,2
duyarlilik, %98,7 6zgUlliik, %59 pozitif ve %98 negatif 6ngorl degerleri ile 83,3 (%95 Glven Araligr; 36,5 -190, P < 0,001) bulundu.

Sonugc: Bu calismada siddetli PH'lU hastalarda ses kisikiginin varligi ile genislemis PA ile distan LMCA basisi olasiligi arasinda yakin bir iliski bulundu.
Bu nedenle, ses kisikligi sikayeti olan PH hastalarinda LMCA basisi riski dikkate alinmalidir.

Anahtar Kelimeler: Euphrates, pulmoner hipertansiyon, ses kisikligi, sol ana koroner arter basisi

Pulmonary hypertension (PH) is a progressive disease
characterized by an increase in pulmonary vascular resistance
(PVR) resulting in right ventricular pressure overload, dilatation
or aneurysm in the pulmonary artery (PA), and right-sided heart
failure.”* Approximately 89% of reported PA aneurysms are
typically found in the main PA, with a higher likelihood of extension
toward the left PA compared to the right PA.5® Congenital
heart disease has been found to be associated with over 50%
of PA aneurysms in patients diagnosed with pulmonary arterial
hypertension (PAH).>-"® The development of PA aneurysms has
been attributed to various mechanisms, including cystic medial
necrosis caused by structural changes resulting from increased PA
tension, turbulent flow through stenotic or abnormally opening
pulmonary valves, and shear stress resulting from systemic to
pulmonary shunt lesions. These factors are believed to contribute
to the transformation into PA aneurysms.>® In addition to the
typical symptoms of PAH such as dyspnea, exercise intolerance,
cyanosis, palpitations, syncope, and refractory edema, chest pain
resembling angina pectoris has been documented in 7-29%
of PAH patients.>? Chest pain in patients with PAH can be
attributed not only to the imbalanced metabolic demand of the
hypertrophied right ventricle but also to the external compression
of the left main coronary artery (LMCA-Co) caused by the dilation
of the main trunk of the PA.>-20 Hoarseness due to compression of
the left recurrent laryngeal nerve (LRLN) by aneurysmal dilated
PA may also be another symptom in patients with PAH, as in the
presence of thoracic aortic aneurysm or giant left atrium in severe
mitral stenosis named as Ortner syndrome (0S).?'-3°

However, the frequency of OS in patients with PH and its
clinical value as a complication of PA aneurysm has remained
to be evaluated.?’-3° The objective of this study was to assess
the diagnostic significance of hoarseness in predicting the PA
aneurysm and its life-threatening complication, significant
LMCA-Co in patients with PH.

ABBREVIATIONS

CHD Congenital heart disease

ERS European Respiratory Society

ESC European Society of Cardiology

EUPHRATES  Evaluation of Pulmonary Hypertension Risk factors

Associated with Survival

LMCA-Co Left main coronary artery

LRLN Left recurrent laryngeal nerve

MDCT Multidetector computed tomography
0S Ortner syndrome

PA Pulmonary artery

PAH Pulmonary arterial hypertension

PH Pulmonary hypertension

PVR Pulmonary vascular resistance
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Materials and Methods

Our study population included a retrospective evaluation of
865 patients (female 555-64.16%, mean 53.7 £ 18.15 years
of age) with PH confirmed with the right heart catheterization
between 2006 and 2022 who were enrolled into the single-
center, prospective, and observational Evaluation of Pulmonary
Hypertension Risk factors Associated with Survival (EUPHRATES)
study, and evaluated in accordance with the recommendations of
the European Society of Cardiology (ESC)/European Respiratory
Society (ERS) 2015 PH guidelines.” Moreover, updated criteria of
ESC/ERS 2022 PH Guidelines have been used for hemodynamic
definitions of PH and pre-capillary PH. Pulmonary arterial systolic
and mean pressures (PASP and PAMP) and PVR were assessed in
all right heart catheterization procedures.? The PAMP >20 mm
Hg cutoff value has been utilized as diagnostic criteria for PH,
while PAWP < 15 mm Hg and PVR > 2 Wood units criteria have
been included in the pre-capillary PH definition.?3'

During periodic assessments, functional class assessment,’?
6-min walk distance,? and Doppler echocardiography??3* have
been consistently conducted. In cases of clinical worsening
episodes caused by PH, repeat right heart catheterization has been
performed. For measurements of main PA diameter, parasternal
short-axis planes were used on echocardiographic evaluation
while axial planes were preferred for multidetector computed
tomography (MDCT) measurements of PA diameter.'3233 The
PA aneurysm was defined as the presence of PA diameter >30
mm on echocardiography and/or MDCT."-'%3233 The demographic,
clinical and laboratory characteristics, echocardiographic, MDCT,
selective coronary angiography, and RHC data of the patients were
obtained from the hospital database. The patients with missing
files were excluded from the study. Patients underwent coronary
angiography due to several indications, including the presence of
a PA aneurysm on echocardiography, angina symptoms, or the
incidental discovery of LMCA-Co on MDCT. The optimal planes
to visualize the external compression and narrowing of proximal
LMCA have been investigated, and the LMCA-Co was defined as
the presence of diameter stenosis 350% in reference distal LMCA
segment on two consecutive angiographic planes, and the angle
of take-off of the proximal LMCA segment in relation to the left
sinus of Valsalva was also assessed.®-'° Extrinsic compression of
LMCA by PA aneurysm was diagnosed with selective coronary
angiography, and 45° left anterior oblique planes with or
without 30° cranial angulation were preferred for evaluation of
LMCA-Co.8-° The LMCA-Co and the necessity for stenting were
initially evaluated based on recorded images by two experienced
interventional cardiologists who were independently blinded to
the clinical status of the patients. A final consensus for the optimal
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management strategy was achieved for all patients. Hoarseness
was defined as a subjective symptom of altered voice quality
reported by patients. Patients with hoarseness lasting longer than
4 weeks (persistent) are included to avoid common temporary
causes such as acute upper respiratory tract infections. All of
the patients reported being non-smoker. Otorhinolaryngological
confirmation of the left vocal cord paralysis was also aimed in
case of uncertainties for hoarseness.

Written informed consent was obtained from each participant
as required and the study protocol was approved by the local
Institutional Ethics Committee.

Statistical Analysis

Patients were subclassified into three tertiles according to the
PA diameters. Continuous variables were expressed as mean
+ standard deviation or median and interquartile range (IQR
1-3). Categorical variables were expressed as a percentage and
absolute number. To compare continuous variables between the
groups with and without LMCA-Co, Student's t-test or Mann-
Whitney U test was used. Fisher's exact test or Chi-square test
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was used to compare categorical variables between these two
groups. The estimated probability for LMCA-Co and hoarseness
was determined based on PA diameter. Moreover, a plot of the
estimated probability of LMCA-Co and hoarseness according to
PA diameter was made. The associations between predictors and
response variables were presented by odds ratio (OR) with a 95%
of confidence interval (Cl). Receiver operating characteristic
(ROC) curve analysis was employed to illustrate the association
between variables and both LMCA-Co and hoarseness, to define
the best cutoff value for the development of LMCA-Co and
hoarseness. In all analyses, a significance threshold was set at
P-value of 0.05. Statistical analyses were performed with the
use of R 4.2 software (Vienna, Austria).

Results

LMCA-Co = 50% and hoarseness were documented in
5.43% and 4.16%, of patients with PH, respectively. General
characteristics of patients according to the tertiles of PA
diameters are summarized in Table 1. Increased PA diameter was
significantly associated with the increasing frequency of Group

Table 1. Patients' characteristics according to pulmonary artery diameter tertiles

First (n = 288) Second (n = 288) Third (n = 289) P
Age 535+18 56 £17.7 52.5+18.3 0.054
Sex (female) 185 (64.2%) 177 (61.5%) 193 (66.8) 0.41
IPAH 84 (29.2%) 70 (24.3%) 69 (23.9%) 0.52
APAH-CHD 57 (19.8%) 60 (20.8%) 106 (36.7%) <0.001
Group 1 163 (56.6%) 151 (52.4%) 186 (64.4%) 0.01
APAH-CTD 18 (6.3%) 18 (6.3%) 7 (2.4%) 0.055
Eisenmenger 30(10.4%) 35(12.2 %) 58 (20.1%) 0.002
Large defect 8 (2.8%) 6 (2.1%) 13 (4.5%) 0.23
Small defect 1(0.3%) 5(1.7%) 5(1.7%) 0.23
Post-defect closure 19 (6.6%) 16 (5.6%) 31(10.7%) 0.045
Group 2 5(1.7%) 12 (4.2%) 8(2.8%) 0.22
Group 3 27 (9.4%) 28 (9.7%) 18 (6.2%) 0.25
Group 4 85 (29.5%) 92 (31.9%) 75 (26%) 0.28
6MWD (m) 238 £ 153 219 £ 149 232 +140 0.307
ASD 18 (6.5%) 21 (7.4%) 44 (15.7%) <0.001
VSD 25 (9%) 22 (7.8%) 40 (14.2%) 0.027
PDA 5(1.8%) 8 (2.8%) 21 (7.4%) <0.001
Segmental complex 13 (5%) 7 (2.6%) 13 (5.1%) 0.28
Saturation (%) 92+7.6 90 + 8.9 89 + 8.2 0.003
HR 89+ 158 88 +215.7 89 +215.6 0.28
Hgb (g/dL) 13.2£23 13.4+26 13.8+2.8 0.006
ProBNP (pg/mL) 419 (140-1599) 565 (173-1981) 602 (213-1803) 0.02
Follow-up (day) 400 (59-1326) 348 (82-1136) 537 (108-1307) 0.12
Mortality 116 (40.3%) 117 (40.6%) 127 (43.9%) 0.61
Hoarseness 1(0.3%) 6 (2.1%) 29 (10%) <0.001
WHO FC | 4(1.4%) 1(0.3%) 2(0.7%) 0.02
Il 41 (14.2%) 27 (9.4%) 18 (6.2%)
1] 148 (51.4%) 150 (52.1%) 171 (59.2%)
I\ 95 (33%) 110 (38.2%) 98 (33.9%)
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Table 1. Patients’ characteristics according to pulmonary artery diameter tertiles (continued)

First (n = 288) Second (n = 288) Third (n = 289) P
LMCA 2 (0.7%) 10 (3.5%) 35(12.1%) <0.001
SBP (mm Hg) 137 £27.5 132 £24.9 132 £23.8 0.07
DBP (mm Hg) 72 +13.8 72144 717 £13 0.85
LVEDP (mm Hg) 129+7.5 125+ 4.8 125+ 6.8 0.70
PAPs (mm Hg) 77.7 £30.3 79.2 £24.8 86.6 = 28 <0.001
PAPm (mm Hg) 46.4 + 20.5 481 +17.4 541 +£19.7 <0.001
PVR (Wood units) 8.1+6 81+53 10+7.4 0.002
SVR (Wood units) 21.8+8.2 209+6.9 21379 0.45
Qp/Qs 1.13 £0.52 1.10 £ 0.45 1.21+0.6 0.008
CO (mL/min) 4.3+1.21 44 +13 43+12 0.30
Cl (mL/min/m?) 25+0.8 25+0.7 24+06 0.30
PA diameter (mm) 275+28 33.5+1.6 43775 -
Aortic diameter (mm) 31449 321%52 32.7+59 0.13
PA/Ao ratio 0.91+0.16 1.07 £0.18 1.38 £0.35 <0.001
TAPSE (cm) 1.95+0.5 1.81+0.5 1.82+0.5 <0.001
RA area (cm?) 20.3+£85 249 +10.9 25.7 £8.7 <0.001
REVEAL 8921 9322 9.1+19 0.09
REVEAL 2.0 863 9.1+3.2 92+28 0.02
REVEAL Lite 8+2.6 852 86+24 0.02
COMPERA 1.8+0.6 1.9+0.7 1.9+£0.5 0.005
SPAHR 1.6+0.5 1.8 £0.56 1.8 +0.50 0.007
FPHN O 144 (50%) 163 (56.6%) 167 (57.8%) 0.06
1 108 (37.5%) 99 (34.4%) 108 (37.4%)
2 24 (8.3%) 19 (6.6%) 10 (3.5%)
3 12 (4.2%) 7 (2.4%) 4 (1.4%)
St (cm/s) 12.3 £ 3.1 11.6+3 11532 0.004
LVEF (%) 6354 62+7.2 6356 0.62
TR Vmax (m/s) 4+0.8 41 +0.7 42 +0.8 0.003

Continuous variables given as median and interquartile range. IPAH, idiopathic pulmonary arterial hypertension; APAH-CHD, pulmonary arterial hypertension
and congenital heart disease; APAH-CTD, pulmonary arterial hypertension and connective tissue disease; 6MWD, 6-minute walking distance; ASD, atrial
septal defect; VSD, ventricular septal defect; PDA, patent ductus arteriosus; HR, heart rate; Hgb, hemoglobin; proBNP, Pro-brain natriuretic peptide; WHO FC,
World Heart Organization functional class; LMCA, left main coronary artery; SBP, systolic blood pressure; DBP, diastolic blood pressure; LVEDP, left ventricle
end diastolic pressure; PAPs, pulmonary artery systolic pressure; PAPm, pulmonary artery mean pressure; PVR, pulmonary vascular resistance; SVR, systemic
vascular resistance; CO, cardiac output; Cl, cardiac index; TAPSE, tricuspid annular systolic excursion rate; RA, area: Right atrial area; REVEAL, registry to evaluate
early and long-term PAH disease management; COMPERA, comparative, prospective registry of newly initiated therapies for pulmonary hypertension; SPAHR,
Swedish pulmonary arterial hypertension registry; FPHN, French pulmonary hypertension network; LVEF, Left ventricular ejection fraction; TR, Vmax: Tricuspid

regurgitation maximum velocity.

1 PH, specifically APAH-CHD due to patent ductus arteriosus,
atrial or ventricular septal defect, Eisenmenger syndrome, PAH
following the shunt defect repair, and higher levels of NT-pro-
brain natriuretic peptide and hemoglobin, PA systolic and
mean pressures, PVR, Qp/Qs ratio, PA/aortic diameter ratio;
and decreasing pulse oximetric % saturation, tricuspid annular
systolic excursion rate and tissue Doppler of the tricuspid lateral
annulus (St) and higher Registry to Evaluate Early and Long-
Term PAH Disease Management 2.0 (REVEAL 2.0), REVEAL
2.0 lite, Swedish Pulmonary Arterial Hypertension Registry, and
Comparative, Prospective Registry of Newly Initiated Therapies
for Pulmonary Hypertension risk scores. In Figure 1, ROC curves

450

revealed that the PA diameter = 41 mm was cutoff for hoarseness
(AUC: 0.834; sensitivity 69%, specificity 84%, and negative
predictive value 98%), and PA diameter = 35 mm was cutoff for
LMCA-Co = 50% (AUC: 0.794; sensitivity 89%, specificity 58%,
and negative predictive value 99%). For PA diameters (mean -1
SD) of 26.7 mm and (mean +1 SD) 43.1 mm, probabilities of
hoarseness were 0.8 % and 6.3%, and probabilities of LMCA-Co
> 50% were 1.8% and 8.4%, respectively (Table 2a and b).

Three models were utilized to test the relationship among PA
diameter, hoarseness, and LMCA-Co = 50% (Table 3). Response
variables were LMCA-Co > 50% in Model 1 and hoarseness in
Model 2, and the predictor was PA diameter in both models.
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100 -

75 -

50 -
Hoarseness
Pulmonary artery
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289 AUC: 0.834
Sensitivity: 69%
Specificity: 84%
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o -

-100 -75 -50 -25
1 - Specificity

LMCA 2 50%
Pulmonary artery
/ Cut-off: 36 mm
- AUC: 0.794
Sensitivity: 89%
Specificity: 58%
NPV: 99%

-100 -75 -50 -25 0
1 - Specificity

Figure 1. Pulmonary artery diameter cut-off value for prediction of hoarseness and extrinsic compression of the left main coronary artery.
LMCA, Left main coronary artery; mm, milimeter; AUC, Area under curve; NPV, Negative predictive value.

Table 2. Probability of LMCA Compression and Hoarseness According to Pulmonary Artery Diameter

a. Hoarseness

b. LMCA compression

Pulmonary artery

Probability of LMCA

Pulmonary artery Probability of

diameter cm 250% compression diameter cm Hoarseness
Mean-1SD 26.7 1.8% 26.7 0.8%
Mean 34.9 4.0% 349 2.3%
Mean+1 SD 43.1 8.4% 43.1 6.3%

LMCA, left main coronary artery; SD, standard deviation.

Table 3. Predictive Ability of Pulmonary Artery Diameter, and Hoarseness for Predicting LMCA 250% Compression and Hoarseness

with Different Logistic Regression Models

0dds ratio Confidence interval P
Model-1 1.10 1.07-1.13 <0.001
Model-2 1.13 1.10-1.17 <0.001
Model-3 83.3 36.5-190 <0.001

Model-1, Response variable LMCA compression =50% predictor pulmonary artery diameter; Model-2, Response variable hoarseness, predictor pulmonary
artery diameter; Model-3, Response variable LMCA compression, predictor hoarseness; LMCA, left main coronary artery.

In Model 3, the response variable was LMCA-Co > 50%, and
the predictor was hoarseness. OR values were 1.10 (95% ClI;
1.07-1.13, P < 0.001) in Model 1, 1.13 (95% CI; 1.10-1.17, P <
0.001) in Model 2 whereas 83.3 (95% Cl; 36.5-190, P < 0.001)
in Model 3 (Table 3). The sensitivity, specificity, and positive and
negative predictive values of hoarseness for LMCA-Co = 50%
were 53.2%), 98.7%, and 59% and 98%, respectively.

Discussion

In this single-center PH study, angiographically proven LMCA-Co
> 50% and hoarseness were documented in 5.43% and 4.16%,
of patients with PH, respectively. The presence of hoarseness
due to LRLN nerve compression by enlarged PA was found to
predict significant LMCA-Co in this setting. The compressions
by the upper and lower borders of the PA aneurysm seem to
result in OS and extrinsic LMCA-Co concomitantly. The OR of

hoarseness for LMCA-Co > 50% was 83.3 (95% ClI; 36.5-190,
P < 0.001) with 53.2% sensitivity, 98.7% specificity, and 59%
positive and 98% negative predictive value.

Excessive enlargement of the PA can result in external compression
on vital structures in close proximity, such as the LMCA, LRLN,
and tracheobronchial tree.>-3® Anatomically, at the level of the
aortic arch, the left vagus nerve gives rise to the LRLN. The LRLN
loops posteriorly under the aortic arch and courses toward the
neck within the groove between the esophagus and trachea. Its
function is to provide innervation to the intrinsic muscles of the
larynx, specifically controlling the movement of the left vocal
cord.?’2 Due to the short distance at the level of the aortic
window, as small as 0.4 cm, and relatively long course of the
LRLN, a cardiovocal syndrome caused by compression of the LRLN
between the enlarged PA and aorta is not rare in patients with
severe PH.2-2 Ortner first described the cardiovocal syndrome
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in 1897, based on observations made in two patients diagnosed
with mitral valve stenosis and vocal cord paralysis.?' Thereafter,
this syndrome was also reported in patients with idiopathic PAH,
PH associated with congenital heart disease (APAH-CHD) and
chronic thromboembolic PH, and in some cases, the hoarseness
was reported to improve after reducing the PA pressure with PAH-
specific therapies.?2-39 Indirect laryngoscopy is crucial to confirm
diagnosis and to rule out other causes of the left vocal cord
palsy.?2-3° To investigate the site of compression on the LRLN, it
is necessary to obtain computed tomography and/or magnetic
resonance imaging of the neck and chest.??-% Idiopathic PAH and
APAH-CHD have been the two most frequent etiologies of PH in
cases of LRLN compression.??-30

The majority of the data regarding proximal LMCA-Co by a PA
aneurysm have been derived from case reports or small series.®
20 |n the largest series conducted by Galie et al.?, which focused
on evaluating LMCA deformation patterns and management
strategies, 15.8% of patients with PAH underwent MDCT due to
angina or angina-like symptoms.? The MDCT evaluation showed
LMCA-Co, LMCA dislocation (a take-off angle 1 mm), and close
proximity patterns in 28.9%, 40.5%, and 8.3% of the patients,
respectively.” Main PA diameter > 40 mm as assessed by MDCT
was found to predict LMCA-Co = 50%, and angiographic
LMCA-Co = 50% were diagnosed in 10%, 30, 6%, and 91,
4% of the proximity, dislocation, and compression patterns
of MDCT, respectively.” In our series, we previously reported
an 8.2% rate of LMCA-Co = 50% in patients who underwent
coronary angiography, and 4.4% in overall PH patients.”® We
also reported that the LMCA takeoff angle in reference to the
left sinus of Valsalva was lower than 30° in all patients with
LMCA-Co."™ While LMCA-Co has been found to be associated
with PA diameter and PA diameter/aortic diameter ratio, but not
with the severity of PAH in two large PAH series, our findings
indicated that the risk of LMCA-Co was predicted not only by PA
diameter and PA diameter/aortic diameter ratio but also by the
clinical etiology of patent ductus arteriosus, a younger age, and
the hemodynamic severity of PAH.°

In this present study, increased PA diameter was significantly
associated with the higher frequency of Group 1 PH, specifically
APAH-CHD including Eisenmenger syndrome and precapillary
PH following the shunt defect repair, and with worse clinical,
hemodynamic, laboratory, and echocardiographic parameters
as assessed by multiparametric risk scores. The increasing PA
diameter showed a relation with the higher probabilities of
hoarseness and LMCA-Co = 50%. For PA diameters (mean-1
SD) of 26.7 mm and (mean +1 SD) 43.1 mm, the probability of
hoarseness was 0.8% and 6.3%, and the probability of LMCA-Co
> 50% was 1.8% and 8.4%, respectively.

At present, there is no standardized optimal treatment for PA
aneurysm or management strategy for LMCA-Co.>% In adults,
surgical repair of PA aneurysms has been considered for individuals
with the following indications: Main PA diameter <5.5 cm, an
increase in PA aneurysm diameter of more than 5 mm within 6
months, presence of clinical symptoms, severe coexisting valvular
pathologies or shunt flow, verification of LMCA-Co or adjacent
structures, and thrombus formation in the PA.>82° Furthermore,
patients with PH who have a high surgical risk may require a
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heart-lung transplantation.>#20 LMCA stenting has emerged as
the preferred revascularization strategy, demonstrating favorable
angiographic outcomes and satisfactory short-term clinical results,
and compression of the ostial or proximal part of this artery, sparing
the LMCA bifurcation permits a single stent placement.®%819 |n
the comprehensive series conducted by Galie et al.?, it was observed
that 85.4% of patients with LMCA stenosis > 50% of underwent
LMCA stenting, whereas both the rate of LMCA-Co and the LMCA
stenting were lower in our study group. Furthermore, unlike the
48.9% rate of drug-eluting stent placement reported in the series
by Galie et al.?, our study exclusively employed bare metal stents for
LMCA-Co. Among our patients, bare-metal stents were implanted
in 54.5% of cases, and one patient underwent reconstructive PA
surgery, along with at ASD repair.'® The benefit of using drug-eluting
stents in this setting has yet to be established due to the large
diameters of the LMCA, whereas durability of radial force against
extrinsic compression poses a significant challenge in this context.
The long-term follow-up data of patients who underwent LMCA
stenting indicate a favorable clinical outcome, despite a trend toward
statistically significant renarrowing of the LMCA after the stenting
procedure.®'9-" Except one in-hospital death possibly related to
underlying heart failure, we documented no death during the
follow-up of period.™ The choice of optimal methods for adjunctive
periprocedural imaging and physiological assessment represents
another crucial aspect to consider. Intravascular ultrasound, with
or without a pressure wire, can be utilized to assess LMCA-Co, as
well as to evaluate optimal stent sizing, deployment, and apposition
during the stenting procedure.®'020

Limitations

This study suffered from retrospectively nature of single-center
patient data. Another limitation is although all of the patients
reported to be non-smoker afterinitial diagnosis of PH; we could not
obtain data on smoking history before the diagnosis. Therefore, this
could potentially have an effect on hoarseness condition. Moreover,
the absence of detailed laryngoscopy evaluation confirming the
left vocal cord paralysis in all patients with hoarseness might be a
limitation even in the presence of PA aneurysm.

Conclusions

In this single-center study, 1% time, we demonstrated a close
relationship between the presence of hoarseness, due to LRLN
compression and probability of extrinsic LMCA compression by
enlarged PA in patients with severe PAH. The risk of LMCA-co should
be taken into account in patients with PAH suffering from hoarseness.
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Hoarseness as a Predictor for
Pulmonary Arterial Aneurysm and Extrinsic Left Main Coronary Artery Compression
in Patients with Severe Pulmonary Hypertension

= PA diameter >41 mm was
cutoff for hoarseness.

865 pts
w/ Pulmonary Hypertension

= PA diameter >35 mm was
cutoff for LMCA-Co >50%.

= The LMCA-Co* were documented

in 3.8% of patients.
= Hoarseness were @ = The OR of hoarseness for
documented in 4.3% of Ao LMCA-Co > 50% was 83.3
patients Illustration of external compression of (95% Cl: 36.5-190, P < 0 001)
* the LMCA with PA dilation. P ! ' '

/ A close relationship was found between the presence of hoarseness and
O the probability of extrinsic LMCA-Co by enlarged PA in patients with severe PH.
*LMCA-Co: Compression of the Left Main Coronary Artery
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