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I. SURGERY

TYPES OF CORRECTION OF THE
SUPRACARDIAC FORM OF PARTIAL
ABNORMAL DRAINAGE OF THE PULMONARY
VEINS. WARDEN PROCEDURE

Sagatov I.Y., Dosmailov N.S.
JSC «A.N. Syzganov National Scientific Center for Surgery», Almaty, Kazakhstan

Abstract

The article describes the types of correction of the supracardial form of abnormal drainage of the pulmonary veins.
One of the methods of correcting this defect is the Warden operation, which includes: after sternotomy, connection of
artificial circulation, cardioplegia, the superior vena cava is cut off, the proximal end is sutured. Next, a right atriotomy is
performed, an anastomosis is formed using an autopericardial patch between the abnormal drainage and the left atrium
through the ASD. Then an anastomosis is formed between the auricle of the right atrium and the distal end of the supe-
rior vena cava. As a result, blood from the abnormal pulmonary veins begins to drain into the left atrium through the ASD.

Okne KOeKTaMbipJiapbiHbIH TOJIbIK €MeC aHOMaJibAAbl APE€HaXbIHbIH CynpaKapAanabiK

dopmanapbiH empeyain Tynepi. Warden npoueaypachbi

Cararos |.E., Jlocmaunos H.C.
«A.H. CbI3FaHOB aTbiHAaFbl ¥NTThIK FbiTbIMU XUPYpPrust opTanbiFbl» AK, Anmarsl K., KasakcraH

AHparna

Makanana ekne BeHanapblHblH aHOMangAbl APEHAXbIHbIH Cynpakapananibl ¢opmanapsiH Koppexkuusnay Typaepi
cunarranraH. byn akayabl Ty3ety agictepitiy 6ipi — Warden otacel, on MbiHa npouecTepsi KaMTuabl. CTEPHOTOMUSI-
JaH KeliiH Xacaxabl kaH anHanbiMbiHbIH KOCbINYbl, KADAUOMIEIUs, XOFapFbl KOKTAMbID KybIChl KECInesi, npoKCuMansbl
vl Tirineai. OpaH KeviiH OH Xak aTpUoTOMMS Xacanabl, Xypekiue apasblk Kaaka akaybl apkblibl aHOMangbl APEHax
MEH CON XaK XypeKLe apachiHaarbl ayTonepukapaTsl Xamay KoMeriMeH aHacToMo3 Kaneintacaasl. CofaH KeviH OH Xak
XYPEKLLIEHIH KynaKlachl MeH XOFrapFbl KybiC KOKTaAMbIDbIHbIH AMCTANbAbI Yilbl apachiHga aHacToMo3 naviga 060n1agsl.
Hatuxecikae kaH eKkneHiH aHoManabl KOKTaMbipAapbIHaH XYPEKLE apanslk Kanka akaybl apkblibl CON XaK XypeKwere
kene 6actanigsl.

Buabl koppekuum cynpakapamanbHoi GpopMbl YaCTUYHOrO aHOMAJIbHOTO

ApeHaxa nero4Hbix BeH. Mpoueaypa Warden

CararoB U.E., flocmaunos H.C.
AO «HaumoHanbHblii HayyHbIA LeHTP xupyprn um. A.H. CbisraHoBa», r. Anmarsl, Kazaxcrax

AHHOTaynsa

B cratbe onncaHsl BUibI KOPPEKLMM CynpakapananbHoli opMbl aHOMAJIbHOIO APEeHaxa nero4Hbix BeH. OfH1M u3 me-
TOA0B KOPPeKLum IT0ro nopoka senserca onepauns Warden, kotopas BkioYaeT B cebsi: nocne CTepHOTOMUN, NOAKITI0Ye-
HUS NCKYCCTBEHHOTO KDOBOOOPALLIEHNS, KapPANOIIErvM BbIMOHSIIOT OTCEYEHNE BEPXHEN 11010/ BEHbI, MPOKCUMAITbHBIN KO-
Hel ylwmBaror. Jlanee npoBogsT npasyio aTpuoToMmnio, GOPMUPYIOT COYCTE C MOMOLLbLIO 3ariatsl U3 ayTONEPUKapaa MEXAy
aHOMaJIbHbIM APEHAXOM U JIeBbIM npeacepanem depe3 AMIIM. 3atem ¢opmupytoT aHacToMO3 Mexay YIWKOM rpaBoro
MPEACEepANs v ANCTaNbHbIM KOHLIOM BEPXHEHN 1010V BEHbI. B pe3ynbtate kpoBb OT aHOMAaJlbHbIX IEMOYHbIX BEH HAYNHAET
JZIPeHnpoBarbcs B 1eBoe npeacepame yepes AMIIII.



Introduction

Partial anomalous pulmonary venous drainage
(PAPVD) is a rare congenital cardiac defect with the
incidence of 0.4%—-0.7% and is associated with si-
nus venosus atrial septal defect (ASD). While most
cases are asymptomatic, a patient can present with
pulmonary hypertension (PH) and it can be difficult
to diagnose. Here, we discuss the case of a young
female with PH where thorough investigations lead
to a correct diagnosis of PAPVD and ultimately a
timely intervention.

PAPDV is an abnormality in which some, but not
all, pulmonary veins connect to the right atrium or
its tributaries. According to autopsy, the incidence
is 0.7% of the population. PAPDV can be combined
with other congenital heart defects, most often with
an atrial septal defect. Patients with Turner syndrome
have a high risk of developing this heart disease.

The first description of vice belongs to Winslow
J. (1739). Then, in 1820, Meckel described a case
of partial abnormal flow of several pulmonary veins
into the superior vena cava. In 1949, Dotter et al
made the first report on the diagnosis of cardiac
catheterization. The first documented treatment
was in 1953, and in 1956 in the Mayo Clinic, for the
first time, the correction of PAPDV in the left bra-
chiocephalic vein and other forms was performed.

Partial abnormal pulmonary venous drainage
(PAPVD) is an abnormality in which some, but not
all, of the pulmonary veins connect to the right atri-
um or its appendage. According to autopsy data,
the incidence is 0.7% of the population. PAPVD can
be associated with other congenital heart defects,
most often with an atrial septal defect. Patients with
Turner syndrome have a high risk of developing this
heart defect.

The first description of the defect belongs to
Winslow J. (1739). Then, in 1820 Meckel described
a case of partial anomalous flow of several pul-
monary veins into the superior vena cava. In 1949
Dotter et al. made the first report on cardiac cath-
eterization diagnosis. The first documented treat-
ment belongs to 1953, and in 1956, the Mayo Clinic
performed the first PAPVD correction into the left
brachiocephalic vein and other forms.

The hemodynamic and clinical manifestations
of PAPVD correspond to those in atrial septal de-
fect. The degree of hemodynamic change depends
on the number of abnormally connected pulmonary
veins. The pulmonary veins can flow into the SVC,
into the place of the SVC and brachiocephalic vein
fusion above or directly into the azygos vein.

Types of research for PAPVD include: magnetic
resonance imaging, CT angiography (the most in-
formative research methods), echocardiography
(transthoracic, transesophageal), cardiac catheter-
ization, plain chest X-ray, electrocardiography.

Warden procedure

Clinical case. An 18-year-old female patient was
admitted with complaints of general weakness, fa-
tigue, palpitations, recurrent heart pains and frequent
colds. CHD was diagnosed in childhood. On echo-
cardiography on admission: right atrium: 4.9x5.4 cm,
right ventricle: end diastolic size 4.6 cm, medium
pressure 30 mmHg., tricuspid valvae: ring diameter
3.9 cm dilated, regurgitation 1-2. Features: valves
are compacted, mobile. V. contracta 0.47 cm. EV LV
- 71%. In the atrial septum, there is an upper defect
without an upper edge. The two right pulmonary veins
drain into the vena cava superior with one collector.

ECG: Sinus rhythm, incomplete blockade of the
right branch of the His bundle, right ventricle hy-
pertrophy.

Pulmonary angiography from the trunk of the pul-
monary artery. Pulmonary artery trunk tonometry.

When angiocardiography reveals from left
atrium: The trunk and branches are moderately ex-
panded. The parenchymal phase of both lungs is
uniform - reinforced on both sides. With angiocar-
diography from the left pulmonary artery: the left
collector of the pulmonary veins is drained into the
left atrium, there is an intensive discharge of con-
trasting blood from the left atrium to the right atrium
due to ASD. With angiocardiography from the right
pulmonary artery: the right collector of the pulmo-
nary veins is drained at the mouth of the superior
vena cava on the border with the right atrium.

Operation protocol

Longitudinal sternotomy. The heart is enlarged
due to the right sections. The vena cava superior
is highlighted and the confluence of the left pul-
monary veins below v.azygos is noted. The aorta
and vena cava were cannulated. Cardio-pulmonary
bypass started. Clamp on the aorta. Farmaco-cold
cardioplegia in the aortic root. Opened right atrium.
During revision of the interatrial septum, the supe-
rior sinus venosus defect is determined. V. Azygos
is bandaged, stitched and crossed for vena cava
superior mobility.The intersection of the vena cava
superior above the level of the superior abnormally
inflowing pulmonary vein. The cardial part of the
transected vena cava superior was closed with an
autopericardial patch, and the main part of the vena
cava superior was anastomosed with the right atrial
appendage with a 6/0 prolene suture. Further, the
collector of abnormally draining pulmonary veins
was moved into the left atrial cavity with simultane-
ous closure of the sinusvenosus defect. The next
step was the de Vega tricuspid valvae annuloplasty.
The hydraulic test of the tricuspid valve showed sat-
isfactory closing function. Drainage tubes into the
right pleural cavity and behind the sternum.



Figure 1.

The release of the right
atrial appendage trabecu-
laes

Figure 2. Anastomosis
between right atrium ap-
pendage and vena cava
superior in process

Figure 3. Final look of the
anastomosis between right
atrium appendage and
vena cava superior

The patient was transferred to the specialized de-
partment on the 1st day after the surgery. Drainage
tubes were removed on the 2nd day after surgery.

Discharge condition:

As a result of the treatment, the patient’s con-
dition improved significantly. Pain in the region of
the heart was not observed; physical activity, ap-
petite, general condition returned to normal. Body
temperature is normal. The skin and visible mucous
membranes are clean, of normal color. Vesicular
breathing above the lungs. Breath rate 19 per min-
ute. The heart sounds are clear, the rhythm is cor-
rect, there are no noises. Heart rate 96 beats per
minute. Blood pressure 110/70 mmHg.

Status localis: The postoperative wound healed
by primary intention. The patient was discharged
in satisfactory condition on the 21st day after the
surgery.

Discussion

First described by Winslow in 1739 [2], PAPVD
is a rare congenital cardiac defect which is more
common in females with an incidence of 0,4%—

0,7% in autopsy series [3]; this may overestimate
the clinical significance because most cases are
asymptomatic. It is different from total anomalous
pulmonary venous drainage in which all or most
pulmonary veins drain into the right side of the
heart. In PAPVD, usually a single pulmonary vein is
anomalous, but there can be some exceptions like
in our patient wherein two right-sided pulmonary
veins were draining into right atrium. The etiology
is unknown, but it represents the persistence of
embryonic anastomosis between the systemic and
pulmonary vein plexus, resulting in one or more
anomalously connecting pulmonary veins. Patients
with Turner syndrome, in particular, are at increased
risk for PAPVD [4].

The most common ASD associated with
PAPVD is sinus venosus type of ASD (80%—90%
of cases). In about 10% of cases, the ASD is of
secundum type. Normally, each PV contributes
an average of 25% of the total pulmonary blood
flow; however, when a PV connects anomalously
to the RA or SVC, blood is preferentially shunted
to this anomalous vein because of the lower RA
pressure, compared with LA pressure, producing
significant volume overload. This is especially
true in the presence of systemic hypertension,
mitral valve disease, or left ventricular dysfunc-
tion, which increases LA pressures. The clinical
evidence may not be apparent until the patient
reaches middle age. Some authors have sug-
gested that this defect becomes clinically signifi-
cant when 50% or more of the pulmonary veins
anomalously return.

Adult patient may present with dyspnea and
occasionally palpitations. Physical examination
findings can reveal signs of the right-sided heart
failure. The diagnosis can be confirmed with
transesophageal echocardiogram [5], but all the
pulmonary veins may not be identified, especially
in adults. Cardiovascular magnetic resonance im-
aging (MRI) is rapidly becoming the procedure of
choice to diagnose and characterize congenital
heart disease, including PAPVD. MRI also pro-
vides additional information including quantitation
of heart chamber volumes, ventricular mass, and
blood flow through the great vessels, especially
when other modalities such as echocardiography
yield equivocal findings [6,7,8]. Several tech-
niques used in MRI are particularly useful in the
diagnosis of PAPVD; these include cardiac MRI
which provides enhanced visualization of the pul-
monary vasculature including the anomalous pul-
monary veins and phase velocity mapping which
directly measure the shunt volume (Qp:Qs) non-
invasively. Contrast-enhanced computed tomog-
raphy scanning is an alternative imaging modality
that can help in preoperative planning [9].



Medical therapy is indicated for patients with
heart failure or arrhythmias, but the definite treat-
ment is surgical repair, especially when the Qp:Qs
is >2,1:1. For the PAPVD to the vena cava superior,
the repair techniques may include internal patch
technique with or without vena cava superior en-
largement, or the caval division technique with at-
riocaval anastomosis known as Warden technique
[10,11]. Patients with internal patch technique must
be observed for obstruction of the vena cava supe-
rior with vena cava superior syndrome, obstruction
of the pulmonary veins, sick sinus syndrome, and
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