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Complex treatment of recurrent pulmonary vein stenosis
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Pulmonary vein stenosis (PVS) in children is a rare heart disease characterized by high recurrence and mortality rates.
Objective. We describe a case of recurrent PVS, which was treated surgically and subsequently with repeated balloon

angioplasties.

Materials and methods. Echocardiogram showed total anomalous pulmonary venous connection, mixed form. A
CT scan of the chest confirmed the diagnosis. Month later after initial surgery angiography detected the presence of

stenosis in all pulmonary veins.

Results. Currently patient has moderate residual stenosis in each PV. His prognosis is considered bleak due to
continuous requirement in aggressive interventions in order at least temporarily resolve pulmonary vein stenosis.

Conclusions. Pulmonary vein stenosis still bears high recurrence, reintervention and mortality rates. Rigorous
surveillance and combination of surgical and interventional treatment is warranted in this subset of patients to

maintain quality of life.
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Pulmonary vein stenosis (PVS) in children is an ex-
tremely rare heart disease characterized by high recurrence
and mortality rates.

There are two different forms of PVS in children: pri-
mary congenital PVS, which is isolated or associated with
other congenital heart diseases, and acquired or second-
ary PVS, which occurs most commonly after repair of total
anomalous pulmonary venous connection (TAPVC). PVS
associated with TAPVC could be further divided: there may
be PVS primarily associated with TAPVC and PVS which
develops after TAPVC repair. Primary congenital PVS has a
much worse prognosis than acquired.

More than sixty years have passed since the first reports
about PVS have been published [1]. PVS treatment meth-
ods include endovenectomy, left atrial tissues plasty, patch
plasty, balloon angioplasty, pulmonectomy and heart-lung
transplantation, sutureless repair (marsupialization — atrio-
pericardial anastomosis) and medical therapy. New phar-
macologic agents that may prevent the progression of the
disease are currently under investigation.

Unfortunately, the outcomes are still unsatisfactory,
“and the search for an effective treatment remains a source
of frustration” [2].

We describe a case of recurrent PVS, which was treated
surgically and subsequently with repeated balloon angio-
plasties.

Case report. A two-day-old boy weighing 3.3 kg was re-
ferred to our clinic with cyanosis, respiratory distress, and
hypoxia. Echocardiogram (echo) showed total anomalous
pulmonary venous connection, mixed form: the pulmonary
venous confluence

(PVC) received venous drainage from right upper
(RUPV), right lower (RLPV) and left lower (LLPV)
pulmonary veins. The PVC drained into the coronary sinus.

Left upper pulmonary vein (LUPV) drained via vertical
vein into the innominate vein. Ostium secundum atrial septal
defect (ASD)wasalsofound. ACTscanofthechestconfirmed

Fig. 1. Selective pulmonary vein angiography and RPV balloon
angioplasty



Yaroslav Mykychak / Complex treatment of recurrent pulmonary vein stenosis 95

the diagnosis and identified unobstructed pulmonary veins.
TAPVC repair was performed using aorto-bicaval
cannulation for cardiopulmonary bypass, antegrade
cardioplegia and moderate hypothermia. After ligation and
division of the PVC and vertical vein, direct anastomosis was
created between PVC and the left atrium (LA), and between
vertical vein and left atrial appendage.

One month after TAPVC repair the chest CT scan
demonstrated mild ostial narrowing of left upper, right
upper and right lower pulmonary veins. One month later
echocardiography demonstrated severe PVS and pulmonary
hypertension. Angiography confirmed the presence of
stenosis in all pulmonary veins, with occlusion of upper right
and left PVs and mean pressure gradients of 8 and 15 mm
Hg over lower left and right PVs, respectively. These findings
warranted a surgical repair: a complex autopericardial patch
angioplasty of all four pulmonary veins was performed and
ASD fenestration was left to facilitate further interventions.

Four months following the TAPVC repair and one
month after the initial PVS repair angiography revealed
severe hypoplasia/occlusion of RUPYV, which drained via
collaterals into the right middle pulmonary vein (RPV);
severe right PVs stenosis, moderate LLPV stenosis. LUPV
had a narrowing 12 mm distally from the left atrium. The
patient underwent balloon dilatation of the RPV (figure
1). RPV mean pressure gradient reduced from 35 mmHg
to 22 mmHg. Also, LLPV angioplasty was performed.
LLPV mean pressure gradient reduced from 25 mmHg
to 20 mm Hg.

Afterwards, during the next eight months a series of
four angiographies was performed, during which patient
required repeated RPV, LLPV balloon angioplasties, RUPV
recanalization, and artificial ASD dilatation.

Eighteen months after TAPVC repair echo revealed
severe pulmonary vein stenosis: maximum right pulmonary
veins pressure gradient was 19 mmHg, mean 12 mmHg.
Maximum left pulmonary veins pressure gradient was 29
mmHg, mean 13 mmHg.

Surgical PVS repair was performed. During surgery
right PVs occlusion was identified and repaired with
autopericardial patch. Further revision revealed a
significant endothelial hyperplasia of the vertical vein-left
atrial appendage anastomosis. Endothelium was excised,
anastomosis was expanded with autopericardial patch.
Atrial septum was reconstructed with 0.3 mm PTFE patch
with 4 mm fenestration.

Follow-up angiography indicated an unobstructed
outflow from left pulmonary veins and RPVs ostial
narrowing. Both veins were dilated with balloons.

23 months after TAPVC repair angiography found next
findings: intact interatrial septum, right PVs, LLPV ostial
narrowing. Artificial ASD was reopened and dilated.
Pulmonary veins balloon angioplasty was performed.

Discussion. After the initial TAPVC repair this patient
underwent a total of two surgical PVS repair, 7 balloon
angioplasties, 10 angiographies and 2 CT scans. Now he is
free from pulmonary hypertension and has moderate residual
stenosis in each PV. Patients prognosis is considered bleak
due to continuous requirement in aggressive interventions
in order at least temporarily resolve pulmonary vein stenosis.

The optimal management of pulmonary vein stenosis in
children remains undetermined. The sutureless technique
may be an effective technique even for the primary repair of
TAPVC [3]. Kalfa and colleagues [4] presented an analysis
of multi-institutional experience of 14 European and North
American institutions with postsurgical pulmonary vein
stenosis (PSPVS). They demonstrated that residual sever-
ity of the disease is the main prognostic factor for adverse
outcomes regardless of the repair method. Sutureless repair
was protective against recurrence. Also authors demonstrate
that severity of residual stenosis is an independent risk fac-
tor for poor long-term outcomes. Quinonez and co-authors
[5] report that even with the sutureless repair approximately
30% of patients with PVS will undergo reoperation or die
within 2 years and will require aggressive reinterventions.
Vanderlaan and colleagues [6] offer early detection of recur-
rent disease as a rational approach to improving outcomes.

Conclusion. Pulmonary vein stenosis still bears high re-
currence, reintervention and mortality rates. Rigorous sur-
veillance and combination of surgical and interventional
treatment is warranted in this subset of patients to maintain
quality of life.
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KomnnekcHe nikyBaHHS1 peuMauBYHOHOro CTEHO3Y JiereHeBUX BEH
Mukunuak 4. b.

Y «HaykoBO-NpakTUYHWUIA MeAUYHUI LEHTP AMTAYOi Kapaionorii Ta kapaioxipyprii MO3 Ykpainu» (Kuis)

Creno3s nereHeBux BeH (CJIB) — pinkicHe ceplieBo-CyIMHHE 3aXBOPIOBAHHS, IO XapaKTePU3YETHCS TSKKUM IIepe-
0irom i BUCOKMM piBHEM peLIMANMBYBAHHS Ta CMEPTHOCTI.

Knacudgikauis CJIB mocuTh HeogHO3HAYHA, 1110 3yMOBJIEHO JOCUTh YACTUM ITOETHAHHSM 3 iHIIIMM BaJgaMU, CKJIagHU-
MM MEXaHi3MaMU PO3BUTKY.

VY ngiteit BUAiNSIOTH TIEpBUHHUIT BpomkeHUi (i3071b0BaHUiT ab0 MOETHAHWI 3 iHIMMMMW BagamMu) Ta HaOYyTUi ITic-
JIsl Xipypri4HOTO JIIKyBaHHSI BPOIXKEHUX Baj Ceplisl, HaliyacTillle — TOTaJIbHOTO aHOMAJbHOTO APEHaXYy JIETeHEBUX BEH
(TAIJIB). ITpu usomy CJIB, nos’si3anuii i3 TAJIJIB, nocinae ocobnuse Mmicue: BiH MoOXe OyTH SIK TIEPBUHHO TTOETHAHUM,
TaK i BUHMKATH ITiCJISI XipyprigHoi KOpeKilii i€l BpomkeHoi Bagu cepist. Bpomkenuit CJIB Mae 3Ha4YHO ripIinii IIporHo3,
Hixk HaOyTtuii. s JiKyBaHHSI 3aCTOCOBYIOTh €HIOBEHEKTOMIIO, TNIACTUKY TKAHMHAMM JIiBOTO IepeAcepasi, ayTonepu-
KapJIoM Ta iHIIMMM MaTepiajiaMu, OaJIOHHY aHTiOIUIACTHKY, IyJIbMOHEKTOMIIO Ta Mepecaaky ceplisd-jereHb, «0e3I0BHY
KOpeKIIilo» (Mapcyrianizalis — aTpionepukap/ialbHUil aHACTOMO3) Ta IUTOCTaTUYHY Tepamnito. HeniogaBHo posnoyaro
TMOCTIIKEHHST JIocapTaHy SIK 3aco0y, 1110 MOXe TIPUTHIYyBaTH MporpecyBaHHs 3axBopioBaHHs. Ha Xainb, pe3yasraty 1oci
HEe3al0BiJIbHI, a «ITOIIYK e(DeKTUBHOTIO JIIKyBaHHS 3aJIUILIAETHCS IKEPEJIOM po3uyapyBaHHS» [2].

Merta pobotu. B miii po6oTi mpencTaBieHO BUMNAAOK JIiIKyBaHHS IMAaIli€HTa 3 PELUAMBYIOUMM BUPaXXECHUM CTCHO30M
JIeTeHeBMX BEH 3a JIOTIOMOI'0I0 TOBTOPHUX XipypriYHUX BTpyYaHb Ta OAJJOHHUX aHTiOILUIACTHUK.

Marepianu Ta Mmetonu. Ilim yac exokapaiorpagiyHoro JOCIiIXKeHHS OyJ10 BUSBIEHO TOTaJIbHUM aHOMAJIbHMIA IpeHax
sereneBux BeH (TAJIB), 3mimaHa opma. 3a nornomoroto KoM 1otepHoi Tomorpadii (KT) aiarnos miarsepaxeHo. [Tpo-
BelleHo Xipypriuny kopekitito TAIJIB. Yepe3 Mics1ib Ticyst XipypridHOTO BTpy4YaHHSI TTi/1 yac TIpoBeIeHHs ariorpadiyHoro
TOCTiIKEHHS OYJIO BCTAHOBJIEHO CTEHO3 YCiX JIETeHeBMX BEH.

Pesynsratu. 3aragom naiieHTy Oyio IIpoBeaeHO 7 OaIOHHUX aHTioIIacTuK. B maHuit yac y mmaimieHTa 30epira€Tbcs Imo-
MipHU 3aJIUIIKOBUI CTEHO3 B YCiX JIeTeHEBUX BeHaX. Yepe3 MoCTiiiHy HeOOXiTHICTh B arpeCMBHUX IHTEPBEHIIiSIX ITPOTHO3
3TUIIAETHCS HECTIPUSITIUBUM.

BucHoBku. CTeHO3 JiereHeBUX BEH BCe 11Ie CYTTPOBOIKYETHCSI BUCOKUM PiBHEM PELIMAUBIB, peiHTEPBEHLLii Ta JIeTallb-
HocTi. PetenbHe cioctepexkeHHsT Ta KOMOiHALlisl XipyprivHOTrO Ta iHTEpBEHIIIHHOTO JIiKyBaHHs HEOOXiHi B 11ii1 TpyIIi ma-
LIEHTIB IJI MiATPUMAaHHS STKOCTi KUTTS.

Karouoei caoea: cmenos necenesux 6eH, necenesa einepmensis, MomMAaibHUL AHOMANbHUI OPEHAJIC 1e2eHeBUX BEH.



