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Abstract Background— Chronic thromboembolic pulmonary hypertension (CTEPH) is a rattbrif@ening form of pulmonary artery
hypertension. CTEPH is potentially curable by performing surgieahiogn — pulmonary thrombendarteriectomy. Unfortunately, about

36% of patients with CTEPH are considered as inoperable bechd#éerent conditions includingeft main coronary artery compression
syndrome (LMCS), caused by compressiith delated pulnonary artery. Appropriate management of patients with CTEPHLMES

remains unknown.

Case report—We report for the first time a case of a successful hybrid treatment of patient with CTEPH and LMCS. Due to high pulmonary
vascular resistance (PVR) ddddCS90% stenosis) the risk for pulmonary thrombendarteriectomy for patient was considered ag hegh.
multidisciplinary team decided to start treatment with new method of treatment for patients with CTFERHoon pulmonary angioplasty.

In 5 months 4 sessions of balloon pulmonary angioplasty were successfully performed. In aufoliogan pulmonanartery pressure
decreased from 57 to 37 mm Hg, PVR decreased from 20 to 7 WU. Coronary angiography showed no compression of left myin corona
artery. The diameter of pulmonary artery decreased froi # 36 cm. Patient was reconsidered as operable aadgferred to a surgical

unit for pulmonary thrombendarteriectomy.

Conclusion— Effective balloon pulmonary angioplasty can lead to regression of left main compression syndrome in CTEPH patients.
Ball oon pul monary antgn eatl malngriarcterombendarteaectbnty inipatignes with high operation risk.

Keywords:pulmonary hypertension, chronic thromboembolic pulmonary hypertension, left main coronary artery compression syndrome,
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all patients with PAH[7, 8]. Consideringnly patientswith CTEPH
true incidenceof LMCSsstill unknown.

Background
Chronicthromboembolicpulmonaryhypertension(CTEPH} a

rare but life-threatening form of pulmonary artery hypertension
(PAH).At the same time CTEPHSs unique form of pulmonary
hypertension(PH)due to it is potentially curable by performing
surgicaloperation— pulmonarythrombendarteriectomy(PTEJ1].

Unfortunately, about 36% of patients with CTEPHare
considered as inoperable [2] becauseof very high pulmonary
vascular resistance (PVR), distal location of lesions and
comorbidities [3, 4]. Sometimes patients have another very
important contraindication — left main coronary compressio
syndrome(LMCS}rausedby dilated pulmonaryartery (PA).Nearly
80% of patients with severe pulmonary hypertension have
pulmonaryarteryd i | at aRAdilatationc&n]eadto left main
coronary artery (LMCA)extrinsic compression,causingcoronary
insufficiencywhichis independentmortality risk factor in patients
with PAH[6]. Theincidenceof LMCSs rangingfrom 5%to 44%in

Besidessurgical treatment with PTE,there are two other
treatment opportunities for patients with CTEPH: medical
treatment and new method — balloon pulmonary angioplasty
(BPA) But treating patient with CTEPHomplicatedby LMCAIs a
difficult task, as currently there is no approved treatment for

patients with CTEPHand LMCS.Thus,not all of the “ ¢ | assi c a

strategiesare pertinent. PTHs no recommencdd in this groupdue
to highoperationrisks.PAHspecificmedicaltherapywith riociguat
[9], asit remainsthe only approvedmedicaltreatment for CTEPH
patients,in caseof LMCSouldleadto stealsyndromeandthus, is
alsonot recommendedn PAHpatients with LMCA.

Nowadaysthere exists a new proven method of treating
inoperable CTEPHpatients — balloon pulmonary angioplasty— it
hasshownimprovementsinp a t i emadynamicsand exercise
capacity[10-12].

© 2019, LLC Science and Innovations, Saratov, Russia

WWW.romj.org


mailto:madi.karabasheva@yandex.ru

ISSN 2304-3415, Russian Open Medical Journal

DOI: 10.15275/rusomj.2019.0407

2019. Volume 8. Issue 4 (December). Article CID e0407

20f5

Cardiology

[oRS 0.132¢ QT

0.372¢
0.429¢c

P ock 53°

QTcH

w/cex: 25.0 mu/MB: S ; i !

. ——— -

Figure 1 Electrocardiogram before tretment

Though currently, the appropriate managementof patients
with  CTEPHand LMCSremains unknown, BPA seems quite
promising. BPA* f i gwith eefy cause of LMCS— pulmonary
hypertension.Sowe consideredBPAasa usefulinstrumentfor our
new strategy. In this case we report for the first time hybrid
treatment strategyfor patientwith CTEPH;omplicatedby LMCA.

CaseReport

A 61-yearold woman with severedyspnea,chestdiscomfort
on exertionand legsswellingwasadmitted to our PHdepartment.
Ste had chronichip subluxationthat limited her physicalactivity.
Bythat time, shehad 12-yeardiseaseanamnesis.

In 2003 patient experiencedfirst episodeof dyspneabut did
not go to a doctor. Starting that time till 2008 her status was
deteriorating. In 2008 due to severedyspneaand low functional
classshe was admitted to the hospital where systolicpulmonary
artery pressurewas measuredby transthoracicechocardiography
for the first time: it was 112 mm Hg. Lungperfusionscintigraphy
revealed multiple perfusion defects in both lungs. Following
approved diagnostic algorithm, the diagnosis of CTEPHwas
revealed. Anticoagulation therapy by warfarin was prescribed
immediately. From 2008 to 2015 the patient has taken therapy
with warfarin and diuretic. In 2015 chestpain and discomforton

exertion, dyspneaat rest, legsand feet swellingappeared By that
time, due to weaknessand severedyspneapatient was confined
to wheelchair.To clarify the diagnosisand choosetherapy patient
wasreferredto our PHdepartment.

StandardPH diagnosticalgorithm was performed. A 12-lead
electrocardiogram(Figure 1lrgvealedsinustachycardiaand right
bundlebrunchblock.

Main laboratory test results: hemoglobin— 15.7 g/dl, RBC-
5.06x10'/1, cholesterol-4.9 mmol/l, creatinine— 85 mkmol/dl, D-
dimer—1.34py g / BNP-1250ng/dL.

Transthoracicechocardiographyshowed enlargementof the
right atrium areaup to 3 4 Z,Sigfnt ventricle basaldiameterwas
4,8 sm and via apex view 6,0 sm, systolic PA pressurewas 93
mmHg, tricuspid annular plane systolicexcursion(TAPSEyas 1.4
sm, inferior vena cawa (IVC)diameter was enlargedup to 2.6 sm
with positive respiratory variation, main PA was significantly
dilatatedupto 4.2s m.

Patient underwent computed tomography (CT angiography,
which showed thrombosis of pulmonary artery branches
(segmentalocclusionof the left C4,C6,C9,C10and right C6,C7
arteries). Furthermore, significant enlargementof the PA trunk
and shorteningof the distancebetween PAtrunk and LMCAwas
observed.
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Right heart catheter examination (RHC) showed mean
pulmonaryartery pressure(mPAP)Y%7 mmHg,cardiacoutput (CO)
2,6 I/min, pulmonary vascularresistance(PVR)1,569 dyn/s/cm5
(20 WU). Pulmonary angiography showed thrombotic masses
which narrowedboth pulmonaryarteries,predominantlyproximal
lesionsin the upperlobesanddistallesionsin the lower lobes.

Havingin mind LMCS(due to CT angiographyfindings and
chest discomfort complains) and high probability of coronary
artery diseasecoronaryangiographywasperformed.

Figure 2. Pulmonary angiography (a), coronary angiography (b) and intravascular ultrasound (c) before first BPA.

Figue 4. Computer tomography before BPA (a), after all BPA sessions and after PTE C10 branch of left segmental arterpis@cjusi

The coronary angiography showed short LMCA with
angiographic excentric subtotal stenosis. There were no
atheroscleroticchangesor stenosisof other coronaryarteries.To
evaluatethe severityand structure of the stenosiswe performed
intravascularultrasound (IVUS) It was shownthat the ostium of
LMCA was narrowed down to 9 mm® without evidence of
underlying atherosclerosis— it was enlarged PA trunk that
compressed_MCAThisstenosisthoughwasnot hemodynamically
significant and there were no indications for endovascular
treatment (Figure2).
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Table 1. Time course changes of hemodynamic parameters

Baseline (before After final  After  Follow

first session)  BPA sessior PTE up
mean PAP, mm Hg 57 47 32 27
PVR, dyn/s/cr?l 1569 911 401 500
CO, l/min 26 3.6 4.8 32
Cl, Umin*nf 15 2.0 26 26
SaQ, % 90 96 96 98
SvQ, % 55 68 65 65
BPA balloon pulmonary agioplasty PTE pulmonary

thrombendarteriectomy PAR pulmonary artery pressure; PVR, pulmonary
vascular resistance; CO, cardiac output; datdiac index SaQ, arterial
blood saturation SvQ@, venous blood saturation

Patient was discussedon “ H e ale & mrheeting, which
includedcardiologistcardiacsurgeon,nterventionalspecialisand
CTspecialist.Proximal lesionsare indicationfor surgicaloperation
— PTEput due to high level of PVR narrowing of the LMCAand
poor physicalconditionthe procedure mortality risk wastoo high.
Prescribing? AHspecifictherapy was also risky as combinedwith
LMCAcompressionit could lead to steal syndrome.The* He ar
T e a nEcisionwas, despite predominantly proximal lesions,to
start treatment with balloonpulmonaryangioplasty.

Within 5 months 4 BPA sessions were performed, 10
segmentalarteries of both lungsand the main lower lobe artery
were successfully treated (Figure 3). Control RHC showed
significantimprovementin hemodynamicparameters:reduction
of mPAPfrom 57 to 47 mm Hgand PVRfrom 1569dyn/s/cm5 (20
WU) to 911 dyn/s/cm5 (7 WU). Coronary angiographydid not
reveal LMCAcompressiorand IVUSshowedthat the luminal area
of LMCAenlargedfrom 9 to 12mm (Figure3). We also observed
BNPleveldroppingfrom 1250to 150ng/dL.All change<orrelated
with improvementof functionalstatus— patient wasableto refuse
wheelchairand started walking by herself. All this time therapy
with warfarinand diureticshavebeencontinued.

However,after 4 BPAsessims the patient still had PH(MPAP
47 mmHg).After final BPAsessiorpulmonaryangiographyshowed
that in the upper lobes and in the left lower lobe proximal
thrombotic masses remained. The PTE operation risk was
reconsideredas low and the patient was transferred to the
surgicalunit for performingPTE.

The standard PTEfor CTEPHusing intermittent circulatory
arrestunderdeephypothermiawasperformed.Theoperationwas
successfulAfter the operation mPAPwas 32 mmHgand PVRwas
401 dyn/s/cm5 (5 WO) (Table 1). Transthoracicechocardiography
was repeated: right atrium area was 4 snt, right ventricle basal
diameter was 3.1 sm and via apex view 4.6 sm, systolic PA
pressurewas 55 mmHg, TAPSEvas 2.0 sm, IVC diameter was
within normallimits, main PAwas3.7 sm.

TheCTwasrepeatedand showedimprovementof perfusionin
all operatedareas(Figure4) but left segmentalartery C10still had
beenoccluded After standardrehabilitationthe patient functional
statuswasdramaticallyimproved,and shewasdischagedhome.

After 6 months she was admitted to our PH department for
checkup. Pat i e nfunttiesnal status, transthoracic
echocardiographygdata of RHChad not revealed progressionof
the diseaseandthere were still no indicationsfor prescribingPAH
therapy. Followup is still continuing.

Discussion

In 1957, Cordayet al. first describedLMCAcompressiorby a
dilated pulmonaryartery in patientswith PH[13]. Therehavebeen
somereports regardingcoronaryartery compressionby a dilated
main pulmonary artery secondaryto primary PHand congenital
heart diseasesywhichmayleadto suddendeath due to malignant
arrhythmia and left ventricular dysfunction [7]. The optimal
managementof LMCAcompressionin these patients is unknown
becausetreatment of this condition is basedon a limited number
of casereports.

In 2001, Rich et al reported the first two patients with PH
whose extrinsic LMCAcompressionwas treated by percutaneous
insertion of an intracoronarystent [14]. Richet al. believedthat
coronary angiographyshouldbe performedin all patientswith PH
presentingwith effort anginaor left ventriculardysfunction[14].

In our case LMCAcompressiondue to IVUSdata was not
significant thusthere wasno indicationfor stentimplantation.

We recommend coronary angiographyin every patient with
CTEPHANnd any type of chestdiscomfortor dilatated pulmonary
grtery. If LMCA compressionis not severe and endovascular
treatment could be avoidedall efforts shouldbe directed towards
reducingpulmonarypressureto decompresshe LMCAThereare
two options: PAH specific therapy and balloon pulmonary
angioplasty PAHtherapyis not recommendedecauseof possible
steal syndrome.BPAis not contraindicatedin patientswith LMCA
andis more preferableasit hasdemonstratedgoodhemodynamic
resultsevenafter 2 sessions.

Here we for the first time report hybrid treatment strategy
with BPAand PTHor patientwith CTEPH;omplicatedby LMCA.

Conclusion

Our casedemonstratedsuccessfutreatment of patient with
severe CTEPHhigh operation mortality risk and compressionof
LMCAascontraindicationto standardPAHtherapy.

PHspecialistdreating patient with PHand chestpain haveto
be alert about LMCAcompressionsyndrome. In our case BPA
sessionsignifiantly decreasemPAPand PVRleadingto reversing
LMCAcompressiorand symptomsrelief.

“ H e & e &caorisecutivdreatment strategystartingwith BPA
convertedinoperableform of CTEPHkb operableform and madeit
possibleto perform PTE.

We conclude,that this strategymay be consideredin patients
with high PTEoperationrisk due to modifiable factors (high PVR,
high  mPAP, LMCA compression) or for patients with
contraindicationdor PAHtherapy.
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