UpnrHansHeIe Mccnenoeannst

UDC: 616.141-007.2-073.7

Evaluation of partial

anomalous pulmonary venous
connection with Multidetector

computed tomography

Raad Tammo, T.A. Yalynska,
N.V. Rokytska, A.S. Kondrachuk,
Y.B. Yershova, I.M. Dykan

State Scientific and Practical Medical
Center of pediatric cardiology and
cardiac surgery of the Ministry of
Healthcare of Ukraine”, Kiev.

Introduction

A partial anomalous pulmonary venous drain-
age (PAPVD) is a heart disease, in which one or
more pulmonary veins are drained into the right
atrium or vena cava; it occurs in 0.5% of con-
genital cardiac anomalies. [1] The most typical is
draining of veins of the upper and the middle lobe
of the right lung into the superior vena cava in
the area from its mouth to the confluence of the
azygos vein. A secondary atrial septal defect in
25% of cases, and a sinus venosus defect in 90%
of cases are accompanied by PAPVD [2]. PAPVD
causes a gradual overload of the right parts of the
heart, a pressure increase in the blood vessels of
the lungs, what requires surgical correction in the
long-term period [3]. PAPVD can also occur with-
out clinical presentations.

For the first time the disease was described by
Winslow in 1739. At the post-mortem examina-
tion he found an abnormal drainage of vein of
the upper lobe of the right lung in the superior
vena cava. The most complete anatomy and clinic
of that disease was studied by Brody in 1942. In
1957, R. Darling et al. [4, 5] codified anatomical
variants (types) of the disease.

Echocardiography (Echo-CT) with Doppler is
the first diagnostic method for the determination
of intracardiac anatomy and detection of hemo-
dynamics disorders. However, echocardiography
may not always clearly visualize extracardiac vas-
cular anatomy all over due to the small field of
vision, the presence of different acoustic windows
and impossibility for ultrasonic waves to penetrate
through the air coat and bone tissue [6, 7].

Angiography is an invasive method of diag-
nosis, requiring the patient’s long-term sedation,
significant radiation exposure, and a large amount
of a contrast material. Besides, angiography is
typically characterized by a high risk of compli-
cations and obtaining indirect information about
the veins anatomy [8,9].

Multidetector computed tomography (MDCT)
is a noninvasive diagnostic method with a num-
ber of advantages in the diagnosis of the disease,
namely a short time required for examination,
high spatial and temporal scope, a possibility of
evaluation of mediastinum vascular anatomy, and
the state of the pulmonary parenchyma, relative
position of blood vessels and the mediastinum.

The purpose of the work. To evaluate the diag-
nostic capabilities of MDCT in detecting PAPVD.

Materials and methods

After the echocardiography 254 patients
(128:126, female: male) with suspected PAPVD
and other congenital heart diseases went through
intravenous contrast-enhanced MDCT without car-
dio synchronization, followed by multiplanar and
3D-reconstruction. Patient age is from 1 day to 62
years (median, 5 years). To little children was ap-
plied a short-term sedation. The examination of all
patients was conducted with a 16-slice CT scanner.

Technical parameters of MDCT examination
were the following: collimation - 1.5-2.0 mm, the ra-
tio of the velocity of the table / full circle tube (Feed
/ Rotation) - 18 - 24 mm, tube rotation time - 0.5 sec,
slice thickness - 2 , 0 mm voltage - 80 kV; current
- 20 - 100 mAs depending on patient body weight.
Number of non-ionic iodinated contrast agent was
determined from the rate of 1.0 - 1.5 ml / kg + 10 -
40 ml of 0,9% NaCl. The velocity of contrast agents
introduction is 1.2-2.5 mL / sec. Contrast agent was
injected through the catheter diameter of 20 - 24 G,
which was placed in a peripheral vein.

For the introduction of the contrast agent there
was used an automatic injector with two cylin-
ders (second cylinder was used for injection of sa-
line immediately after bolus injection of contrast
agents). There was used an automatic control of
the bolus injection, which can automatically deter-
mine the onset of the contrasting tipping —point in
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the study area (the label was put on the descending
aorta). In case of the delay of automatic control for
2 seconds longer than the time of contrast intro-
duction, the peak of contrast agent concentration
in the study area before scanning was 80 HU. To
minimize the ionizing radiation there was used, in
all cases, a dose modulation (CARE Dose 4D).

If the major diagnostic problems were known
before the MDCT performance, the scanning area
was determined from the thoracic inlet to the top
of the diaphragm. To evaluate the anatomy in pa-
tients with the heterotaxis syndrome the scanning
area was enlarged to the lower edge of the liver.
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Results and Discussion

83 patients out of 254 (32.7%) had pulmonary
veins draining into the left atrium without features,
in 171 patients (67.3%) there was detected PAPVD.
In 93,6% (n = 160) of cases there was detected a par-
tial anomalous drainage of the right pulmonary ve-
nous, in 1,7% (n = 3) - the left pulmonary veins and
in 4,7% (n = 8) of cases there was diagnosed anoma-
lous drainage of pulmonary veins on the right and on
the left (Fig. 1). In 39,7% (n = 68) there abnormally
drained only one of the pulmonary veins, in 44,4%
(n=76) - two veins, in 14,6% (n = 25) - three veins,
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Fig. 1. Partial anomalous pulmonary venous drainage (A, C - VRT reconstruction, B - MPR, D
- axial slice). A - all left pulmonary veins through the vertical vein drain into the brachiocephalic
vein, a right top pulmonary vein drain into the superior vena cava, only a right lower pulmonary vein
drains normally into the left atrium, B — a right upper pulmonary vein drains into the superior vena
cava, C- scimitar syndrome, all the right pulmonary veins drain as one trunk into the inferior vena
cava, D - a right lower pulmonary vein drains into the right atrium.
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and 1, 3% (n=2) - four veins. Of the total number of
abnormally draining veins the most frequent (73%)
drained into the superior vena cava above its drain
into the right atrium, 18.8% - in the right atrium,
3.6% - in the inferior vena cava (often with scimitar
syndrome — PAPVD of right pulmonary veins into
the inferior vena cava, which can be combined with
hyperplasia of the right lung and other anomalies)
and 4.6% - in the brachiocephalic vein.

With multiplanar and 3D-reconstruction there
were redetected anomalous pulmonary veins and their
number, measured their diameter and the distance be-
tween them and the atria, what allowed to determine
the amount and the tactics of the planned surgery.

Findings

MDCT is a highly informative and accurate
method of diagnosing PAPVD. The most important
advantage of MDCT is a precise evaluation of vari-
ous anatomical structures with high spatial scope
with short- time scan and a subsequent acquiring
of different kinds of renovations, so one can choose
the optimal methods of surgical PAPVD correction.
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JNIATHOCTHUKA YACTKOBOI'O
AHOMAJIBHOI'O JIPEHAKY JIETEHEBUX
BEH METOJOM KOMIT’YOTEPHOI
TOMOT PA®IT

Tammo Paao, T.A.Anuncexa, H.B.Poxuybka,
A.C.Konopauyx, E.b.€pwosa, .M. /lukan

B poGoti HaBeeHi pe3ynbTaTi 00CTeKEHHS METO-
JIOM MYJIBTUAETEKTOPHOT KOMIT I0TepHOi ToMorpadii
254 maui€eHTIB 3 MI03pOI0 HA YACTKOBUI aHOMAJIb-
HUW JApEeHaX JIEreHEBHX BEH. MyIlbTHIETEKTOpHA
KOMIT I0TE€pHa ToMorpadis 3 MyJbTUIIJIAHAPHUMU Ta
3D peKkoHCTPYKIIISIMU € BUCOKOIH(POPMATHBHUM Me-
TOAOM JIarHOCTUKM YaCTKOBOTO aHOMAJIbHOTO JIpe-
Ha)Xy JIETCHEBUX BEH.

KnrouoBi cnmoBa: MyNBTHIETEKTOpPHA KOMII O-
TepHa ToMorpadisi, BpOIKEHNUH IOPOK CEpPIIs, YacT-
KOBUM aHOMAJIBHHMI IPEHAX JIESTCHEBUX BEH.

JANATHOCTHKA YACTUYHOTI'O
AHOMAJIBHOI'O IPEHAXA JIETOYHbIX
BEH METOJIOM KOMITBIOTEPHOM
TOMOI'PAOUUN

Tammo Paao, Anvinckas T.A., Pokuykas H.B.,
Konopauyx A.C., Epwosa E.B., /Jeikan U.H.

B pabore nmpezacraBiieHs! pe3yabTaThl 00cIe10Ba-
HUSL METOJOM MYJIBTHIETEKTOPHOM KOMIIBIOTEPHOU
ToMorpaduu 254 manMeHTOB C IMOAO3PEHUEM Ha
YaCTUYHBIA aHOMAJIBHBIM JIPEHAXK JIETOYHBIX BEH.
MynbTUIETEKTOPHAS. KOMIIBIOTEPHAsE TOMOTrpadus
C MYJBTUILIAHAPHBIMU U 3D-peKOHCTPYKLHSIMU
SIBJISICTCS. BBICOKOMH(OPMATUBHBIM METOJIOM JIHa-
THOCTUKHM YaCTUYHOIO aHOMAJIBHOIO IPEHAXa Jie-
TOYHBIX BEH.

KiroueBrle cinoBa: MynbTHIETEKTOpPHAs KOM-
nplOTepHas TOMOrpadus, BPOXKIAEHHBII MOPOK
ceplla, YaCTUYHBIM aHOMAJIbHBIN APEHAXK JIerou-
HBIX BEH.
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DIAGNOSIS OF PARTIAL ANOMALOUS
PULMONARY VENOUS DRAINAGE WITH
MULTIDETECTOR COMPUTED TOMOGRAPHY

Raad Tammo, T.A. Yalynska, N.V. Rokytska,
A.S. Kondrachuk , Y.B. Yershova, I M. Dykan

The results of the study of 254 patients
with suspected partial anomalous pulmonary

venous connections underwent multidetector
computed tomography. Multidetector com-
puted tomography with multiplanar and 3-D
reconstruction is high informative method for
diagnosing partial anomalous of pulmonary
venous connection.

Key words: Multidetector computed tomogra-
phy, congenital heart disease, and partial anoma-
lous pulmonary venous drainage.
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CIIOCIB IIPSIMOI MATHITHO-PE3OHAHCHOI APTPOI'PA®II TNIEYOBOTI'O CYITIOBA

Ne 79163, 10.04.2013, Jlorsunenko Bsuecnas Bikroposuu (UA); JInteun FOpiit [TaBnosuu (UA); Cry3sik Muxaitino
IBanoBuu (UA)

Crioci6 mpsiMoi MarHiTHO-pe30HAHCHOI apTporpadii miedoBoro cyrioda, SKMH MOJArae B TOMY, 11O B IIOPOXKHUHY
cyriio6a BBOAATH KOHTPACTHY PEUOBHUHY i 3I1HCHIOIOTH OTIMPOCKITiHE MAaTHITHO-PE30HAHCHE J[0CITiPKEHHS 3 TOBITUHOIO
3pisy 5 MM, KM BiJPi3HAETHCS THUM, IO SK KOHTPACTHY PEYOBHHY BHKOPHUCTOBYIOTH PO3YHMH Ipenapary «TOMOBICT»,
nornepesHbo poszbanienoro 0,5 % po3unHoM Jigokainy B criiBBigHomeHH] 1:10.

CIIOCIB OLIHKU BIJITAJIEHUX PE3VJILTATIB PEHTI EHEH/IOBACKYJISIPHOI KOPEKIIIT TIOPTAJIGHOI TITTEPTEH3IT

Ne 78639, 25.03.2013, Koznos Cepriit Muxonaiiouu (UA)

Crioci6 omiHKM BiAIaIeHUX pe3yNIbTaTiB PEHTTCHEHI0BACKYIISIPHOT KOPEKIIil MOPTaIbHOI TilmepTeH3ii, mo nepeadadae
JOCIIPKEHHS KPOBi, KU BIAPI3HIETHCS THUM, IO Ha 0a3i aHaNi3y CyKyIHOCTI KIIiHIYHUX, JTa0OpaTOpHUX OOCTEKEHb
(3arasibHU# aHali3 KpoBi, OIOXIMIYHE JNOCIIHKEHHS, BUBHAYEHHsI Cy4acHHX MOKa3HUKIB KOAryJsIiHHOrO MOTeHIiaNy),
JoraeporpadivHuX, eHJI0CKOIYHUX, PaAi0i30TOTHUX, PEHTICHOJIOTIYHUX BUKOHYIOTh OOCTEKEHHS Ha eTari CKpUHIHTY
TaMPOTATOM | pOKy Mmicis onepaii 3 NepioAnYHICTIO 3-6 Mic. (KOHTpOIBbHI ToukH 1 Mic., 3 Mic., 6 Mic., 12 Mmic.) 1 OLIIHIOIOTH
BiJIaJICHI Pe3yJIbTaTH CHIO0BACKYIISIPHOT KOPEKLii MOPTAIBbHOr0 KPOBOTOKY Y XBOPHUX 3 HOPTAJIbHOIO TillEPTEH3IER0.

CITOCIB PAJIIOHYKJIIJTHOT JITATHOCTUKW CTAHY HUPOK I 3ATIAJIbHUX MTPOLIECIB CYTJIOBIB TA/ABO
KICTOK Y XBOPUX HA IIYKPOBUM JIABET

Ne 78707,25.03.2013, 3yokosa ['anuna AnatoniisHa (UA); Jlyunnpknii Bitaniit €srenosud (UA); Jlyunnbkuit €Bren
Bacunwsosuu (UA); Opnenxo Banepis Jleoninisua (UA); Pubansuenko Bikropis Muxaiinisua (UA); CnaBHoB Banentun
Muxonaesnd (UA); MapkoB Banenrnn Bacunsosuu (UA)

Crroci6 pamioHyKITiqHOT JiaTHOCTHKY CTaHy HUPOK i 3aNIaTbHUX MPOIIECiB cyT100iB Ta/abo KiCTOK Y XBOPHX Ha ITyKPOBHIt
niaGeT, IKMW BKJIIOYA€ BUKOHAHHS JOCHIKEHHS 3 BHYTPIIIHHOBEHHUM BBEACHHSIM B OpTaHi3M pajiodapMmmpenapary
(PDIT) metunenaudochonary (MDP) miuenoro POIT 99mTc-MDP, 3 akrtusnictio 600 MbBk Ta iioro peectpaitito 1 aHanis,
SIKUH B1IPI3HSAETHCS TUM, IO CIIOYATKY, icys BBeaeHHs POIL, mporsrom nepurux 30 XB. MPOBOASATE 10 CIIKEHHSI HUPOK,
a TIOTIM - cyrIo0iB Ta KiCTOK.

CITOCIB JIATHOCTHUKU JUCIIIIA3IT CTTIOJIYUYHOI TKAHUHU

Ne 78239, 11.03.2013, Honenko Muxona Sxosuu (UA); Henoa Bipa OpecriBaa (UA); boes Cepriii CepriiioBud
(UA); SAuenxo Oxer Bagumosuua (UA)

Crioci6 aiarHOCTHKY AMCIIIas3ii crosy4YHol TKaHWHM, 1[0 BKJIIOYA€ BUSBICHHS IIecTH i Oinbine GeHoTHmiyHuX Ta/
abo BicuepalbHHUX O3HAK, XapaKTePHHUX JUIsl AMCILIA3ii CIONYYHOI TKAaHWHU, KM BIAPIZHAETHCS THM, IO JI0JAaTKOBO
BHKOHYIOTH YIIBTPA3BYKOBY JOIIEpOrpadito eKCTpaKkpaHiallbHAX CYUH i IPH HASIBHOCTI 3BUBHCTOCTI XpeOSTHUX apTepiid
NiarHOCTYIOTh IHUCIIIA3iI0 CITONYYHOI TKAHWHH.

CIIOCIB PAJIIOHYKJIIJTHOI JIATHOCTUKU ITOPYIIEHb MOTOPHO-EBAKYATOPHOI ®YHKIIIT HIJIYHKA

Ne 77424, 11.02.2013, Muponosa Onena BanepiiBua (UA); Ma3yp Anacracis ['ennaziiBaa (UA); Tkauenko Muxaitino
MuxonaiioBua (UA)

Croci6 paioHyKJIiJHOT A1arHOCTHKH OPYIIEHb MOTOPHO-€BAKyaTOPHOT (pyHKIiT IUTYHKA, 110 ITepe10adae MpoBeACHHS
PamioOHYKIIZHOTO MOCTIKCHHS, SKHH BiIPI3HIAETHCS THM, IO TPOBOAITH CIUHTHUTpadidHE MOCHIMHKECHHS BEPXHIX
BiI/1J1iB MITYHKOBO-KHIITKOBOTO TPAKTY, PEECTPYIOTH MOCIIJOBHI 3MIHH MIBHIKOCTI PyXy IMITyIbCiB MpOTsToM 20 cexyH
3 eKCcro3uIliero 1 Kaap/c Ham AUISTHKOI CTPABOXOIY BiApa3y IMiCis MEPIIOro BEJIMKOrO KOBTKA paniodapMaieBTHIHOTO
mperapary Ta HaJl HIIYHKOM MPOTSATOM ITIBrOJUHH 3 eKCHo3uiiero 1 kanp/xs, 3a 3-4 XB. /10 3aKIHUEHHS JO0CIiKEHHS
oOmacTe emiracTpii KOMIIpecyBajach, OLIHIOBAJINCH (GopMa, KOHTYpH 1 TOHYC HUTyHKa, HOIO MOTOPHO-eBaKyaTOpHa
(GyHKIIST, HASBHICTB racTpoe30(ariaJpHOTO Ta TyOACHOTACTPATHLHOTO PedIIeKCiB 1 MpH racTpoe3odareanbHOMy pedaeKci
6inbmre 4-5 % NiarHOCTYIOTH MOPYIICHHS MOTOPHO-€BaKyaTOpHOI (pyHKIIT IUTyHKa.
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