ISSN 1607-419X
ISSN 2411-8524 (Online)
VK 616.131-089.819.843

Pseudo-thrombosis of the superior
vena cava as a manifestation of pulmonary
hypertension crisis after Glenn procedure

A.A. Morozov, A.K. Latypov, A. V. Vasilets, Corresponding author:
Alexandr A. Morozov, Federal North-West
A.A. Lyapunova’ E.V. Grekhov Medical Research Centre, 2 Akkuratov

street, St Petersburg, Russia, 197341.
E-mail: morozov_1981@mail.ru

Federal North-West Medical Research Centre,
St Petersburg, Russia

Received 15 December 2014;
accepted 24 January 2015.

Abstract

Objective. Pulmonary hypertension is one of the typical complications of the congenital heart
defects with pulmonary overload circulation. Hemodynamic status of the pulmonary circulation is
critically important for the patients with univentricular heart anatomy and determines opportunities
and results of the surgical treatment. Case report. We present a case report of superior vena cava
syndrome feigning a thrombosis of the anastomosis in a patient after Glenn procedure. Clear clinical
picture, hemodynamic instability of the patient and inability to exclude anastomosis dysfunction were
an indication for re-operation. There were no signs of anastomosis dysfunction or thrombosis. This
clinical situation was assessed as a manifestation of pulmonary hypertension (PH) feigning a thrombosis
of the Glenn anastomosis. Applying of pulmonary vasodilation agents gave an opportunity to avoid
a PH crisis and promoted stable postoperative period. Conclusions. In consideration of our clinical
experience we believe that inclusion of computer tomography scan or magnetic resonance imaging into
examination protocol is appropriate for the patients with high risk of PH crisis.
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Pesrome

OnHUM U3 TUITUYHBIX OCIIOKHEHUN TEUEHHSI BPOXKIEHHBIX IIOPOKOB CEp/Lia C TUIIEPBOJIEMUEH MaIoro
Kpyra KpoBooOpateHus spisercs popmupoBanue gerounoi runeprenszuu (JIIN). CocrosHue reMmonuHa-
MUKHU MaJIOro Kpyra KpoBoOOpalleHus SBISETCS KPUTUUECKH BaKHBIM JIJIsl TAIIUEHTOB C €JUHCTBEHHBIM
HKEITyJJOYKOM CEp/ILIa U BO MHOTOM ONpeAeisieT BO3MOKHOCTb IPOBEACHUS U PE3yJbTaT XUPYPruuecKoit
KOppeKIMHU nopoka. B HacTosimem cooOlieHrH ONMUCHIBAETCA Clydall pa3BUTHUSI CUHAPOMA BEpXHEH
TIOJION BEHBI Y peOCHKa T0CIIe oneparuu [ IeHHa ¢ KITMHUKOM TpoM0O03a BEPXHETO IByHAIPABICHHOTO
KaBO-ITyJIbMOHAJIBHOTO aHacToMo3a. Pa3BepHyTas KJIMHUYECKash KapTHHA, TeMOJMHAMHYECKasi HeCTa-
OMJIBHOCTh MAIIMEHTA, a TAaKKe HEBO3MOXKHOCTh UCKIIOUEHUS JUCPYHKIIMA aHACTOMO3a OTpeOoBaIu
MOBTOPHOTO ONIEPAaTUBHOIO BMELIATEIbCTBA. B pe3ynbrare mpoBeaeHusl MHTPAONepalliOHHON pEBU3HH
MPU3HAKOB TPoMOO03a, TMChYHKIIMU aHACTOMO3a HE BbISBICHO. JlaHHAs KIIMHUYECKasi CUTyalus Oblia
pacueHeHa kak kpuzoBoe TeueHue JII, cumynupyromee KIMHUKY TpoMOO3a BEpPXHEro JBYHAINpaB-
JICHHOTO KaBO-IyJbMOHAJILHOTO aHAaCcTOMO3a. Vcronb30BaHue JErOYHbIX Ba30AMIATaTOPOB B IOCIe-
OIEepallMOHHOM NIEPUO/IE MO3BOIMIIO N30ekaTh peruansa Kpu3oB JII' 1 cnoco6cTBOBaIO CTAOUIBHOMY
TEUEHHIO NOCIe0oNepauoOHHOr0 nepuosaa. C yueToM JaHHOTO KIIMHUYECKOTO OMbITa BKIIOUEHUE MYJIb-
TUCIHPATbHON KOMIIBIOTEPHOU TOMOTpa K C KOHTPACTUPOBAHUEM HUJIM MarHUTHO-PE30HAHCHOM TOMO-
rpaduu B COCYTUCTOM PEKHUME B MPOTOKOJI 0OCIIEJOBAHUS SIBIIIETCA 1I€TI€CO00Pa3HBIM JIsl HAllUEHTOB,
BXOJAIIUX B FPYMIy pHUcKa 1o pa3BuThio JII' npu BO3SHUKHOBEHUH MOJJOOHBIX OCIIOKHEHUH.

KuiroueBble ¢j10Ba: 1erouHas rurepTeH3us, aHacToOMO3 [ IeHHa, CUHAPOM BEPXHEU M0JI0U BEHBI

Jlna yumuposanus: Mopozoe A. A., Jlamvinog A. K., Bacuney A. B., Jlanynosa A. A., I pexos E. B. Ilcesoompom-
003 gepxHell NONOU 6eHbl KAK NPOsiGNeHUe KpU3a 1e204HOU 2UNEPMeH3UlU Nocie CO30aHUsL 6ePXHE20 08YHANPABIEHHO20
KaBo-nyibMOHAIbHO20 anacmomo3a. Apmepuanvras eunepmensus. 2015;21(1):89-92.

Introduction shunt (septum defects, patent ductus arteriosus and
Pulmonary hypertension (PH) is a common others) and complex (complete atrioventricular
complication of several congenital heart diseases canal, common arterial trunk and others) [1].
(CHD) with excessive pulmonary blood flow. They =~ Pulmonary hemodynamics is particularly important
are divided into simple CHD with left-to-right for patients with an univentricular heart (UVH). Due
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to the anatomical features radical intervention in
these patients is impossible, so the hemodynamic
defect correction is the main treatment option. This
surgical approach includes several stages, such as
the application of top bidirectional cavopulmonary
anastomosis (BCPA, Glenn procedure) [2, 3],
followed by Fontaine operation (Fontan procedure)
[4, 5]. Diagnostic criteria for applicability of
these techniques include a sufficient degree of
development and no deformation of the pulmonary
arteries, as well as the pulmonary artery pressure
level and pulmonary vascular resistance. Thus, the
pulmonary circulation characteristics are crucial
for the subsequent surgical treatment. Among
patients with UVH there is a subgroup of patients
with nonobstructive pulmonary blood flow. In these
patients the first step is limiting of the pulmonary
blood flow to prevent pulmonary hypertension
development, and this is achieved by pulmonary
artery banding (PAB) [6]. Later in patients
fulfilling diagnostic criteria, the above mentioned
steps of hemodynamic correction described =are
performed.

We present a case report of BCPA in a patient
with UVH, complicated by the development of the
superior vena cava (SVC) thrombosis.

The clinical case description

A 4-month girl A. was admitted to hospital
with double inlet single ventricle with the correct
location of the main vessels, and secondary
atrial septal defect (ASD). The child underwent
pulmonary artery band at the age of 1.5 months.
At admission acrocyanosis despite high saturation
(95 %) according to pulse oximetry data was noted,
suggesting an excessive pulmonary blood flow.
According to transthoracic echocardiography the
following defects were confirmed: a double inlet
single ventricle with atrioventricular valve failure up
to I degree, satisfying single ventricle contractility
without local dyskinesia, small diameter atrial septal
defect, the pressure gradient on the band about
85-90 mm Hg. Multislice computed tomography
(MSCT) showed a normal inflowing of cava vena
-and pulmonary veins, and an absence of patent
ductus arteriosus (PDA). Angiocardiography
and a direct manometry were conducted in
order to define further treatment approach.
It showed no signs of stenosis or deformation of the
pulmonary artery branches, the pulmonary artery

pressure distal to band was 2/11 (average — 14),
proximal — 85/5 (average — 39), systolic pressure
gradient — 64 mm Hg, pulmonary vascular
resistance — 2 Wood units, calculated pulmonary
arterial index — 198.2 mm/m2.

Thus, it was decided to perform the next
stage of the surgical correction. The upper
bidirectional cavo-pulmonary anastomosis was
created, pulmonary trunk was ligated, and an
open atrioseptostomy was performed. According
to intraoperative monitoring the pressure in
cavo-pulmonary tract was 11 mm Hg, and
saturation was 86—89 %. During the first days
after surgery there was a progressive decline
of oxygen saturation to 60 %, it was dependent
on blood pressure and required prolongation
of mechanical ventilation with high inspiration
oxygen, nitric oxide administration, sedation,
and paralyzation of patient with a positive effect.
Transthoracic echocardiography showed neither
any signs of thrombosis, nor cavo-pulmonary
anastomosis dysfunction. Based on the clinical
data the insufficiency of the blood flow volume in
anastomosis was suggested; it was decided to
create an additional source for pulmonary blood
flow. During repeated surgery the ligature from
pulmonary trunk was removed and it was opened.
Blood flow in the pulmonary trunk was limited
by band, oxygen saturation was 85-87 %, and
the pressure in the cavo-pulmonary tract was
14-15 mm Hg. Seven hours after the reoperation,
the child was extubated, stable hemodynamics
without inotropic support and saturation about
90-92 % were maintained.

Repeated echocardiography showed laminar
flow of cavo-pulmonary anastomosis with the
speed of 0.6 m/s, the narrowing of the pulmonary
trunk to 3 mm, and the pressure gradient on the
band (peak/average) of 116/70 mm Hg.

The early postoperative period was stable,
there was a moderate swelling of the upper
body with positive dynamics. However, on the
5th day after the initial intervention there was
an acute desaturation to 62 % with tachypnea
to 65 per minute. At physical examination
breathing was auscultated on both sides above
all lung fields. There was sinus rhythm with
the heart rate about 120-130 per minute, blood
pressure was 79/38 mm Hg with a tendency to
hypertension. According to echocardiography

91



there was no blood flow in the SVC and in the
anastomosis with right pulmonary artery (PA),
and a systolic blood flow in pulmonary trunk and
PA bifurcation was visualized. In addition, there
was a clear cyanosis of the upper body at physical
examination. Therefore, considering the obvious
clinical picture and hemodynamic instability acute
thrombosis of SVC was suspected, and an urgent
anastomosis without any additional diagnostic
procedures revision was performed. Under
extracorporeal circulation anterior semicircle of
cavo-pulmonary anastomosis was opened, the
blood flow in SVC was visualized, there were no
signs of thrombosis either of SVC or of pulmonary
arteries. An anterior anastomosis semicircular
grafting by xenopericardium was performed
to prevent stenosis of the cavo-pulmonary
anastomosis, and the surgery was completed as
usual. Taking into account clinical and instrumental
data, intraoperative revision results (there were no
signs of thrombosis), the case was considered as a
manifestation of PH feigning a thrombosis of the
Glenn anastomosis including echocardiography. In
this regard, NO donator (nitric oxide) was added to
therapy, after extubation sildenafil was prescribed.
Later, postoperative period was stable, and oxygen
saturation maintained above 80 %.

Conclusion

PH is one of the severe complications of
CHD with excessive pulmonary blood flow, and
PH crises are one of the causes of unfavorable
outcomes in the postoperative period. An abrupt
pressure increase in the PA is accompanied by a
saturation drop, cyanosis, hypotension, and other
clinical manifestations. However, after the creation
of upper bidirectional cavo-pulmonary anastomosis
PH crisis may manifest as SVC syndrome.
This fact should be taken into account in the
differential diagnosis. A MSCT scan with contrast
or magnetic resonance imaging with angiography
are appropriate in patients at high risk of PH
development in case of such complications.
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