Interrupted Inferior and Double Superior Vena Cava
Opening into the Left Atrium via Coronary Sinus in
Polysplenia Syndrome: A Coincidence With
Rheumatic Heart Valvular Disease
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Summary Ozet

Purpose: Persistent left superior vena cava is a relat Amag: Persistan sol siépior vena kava %0.3 siklikta ve en
common variant of the systéc venous return, occuri saptanan torasik vendz dgnanomalisidir. Bu yazic
in 0.3% of the general population. In this paperaten koroner sinus yoluyla sol atriyuma agilan cift Stiqeg
with rheumatic valvular heart disease, interrupiderior kesintili inferior vena kavasi olan polispleni semmilu.
and double superior vena cava entering into tht romatizmal kalp kapak hastalikli bir olgu sunufnwe li-
atrium via coronary sinus in polylsmia syndrome wi teratlir gbzden gecirilrtir.
presented with reviewed literature. Materyal ve Metot: 40 yainda bayan bir hastada transtor

Material Method: In a 40-year-old patient, following detec- ekokardiyografide gegliemis koroner siniis saptanm
tion of a dilated coronary sinus in the transthmracho- Uizerine yapilan transozofafiekokardiyografi, kardiye
cardiographic examination, diagnosis was verifigg kateterizasyon, spiral bilgisayarli tomogra niiklee
transesophageal echocardiography, cardiac catheteri manyetik rezonans gorintileme ile tangatandi. Bt
tion, spiral computerized tomography and nucleag-ma bulgulara ek olarak situs ambigius ve polisplempitaadi.
netic resonance imaging. In addition to these figslj si- Sonug: Persistan sol stiperior vena kava ve kesintiliriof
tus ambiguous and polysplenia were detected. vena kava, belirli klinik uygulamalar sirasindagiii-

Result: Persistent left superior vena and interruptedriof mesi gereken vendz sistem anomalisidir.

vena cava which is a common systemic venous I
anomaly have important clinical implication® @om
certain situations.

Key Words: Double superior vena cava, Anahtar Kelimeler: Cift siperiyor vena kava,
Inferior vena Cava, inferiyor vena kava,
Rheumatic valvuler heart Rise Romatizmal kakplak hastag
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Persistent left superior vena cava (PLSVC) is Case Report
a relatively common variant of the systemic ve- A forty-year-old female patient with dispnea

nous return, occurring in 0.3% of the general popu-and fatigue lasting for three months was refereoed t
lation and 3-34% of patients with congenital heart our hospital. In her physical examination, blood
disease and the most common thoracic venougressure was 100/60 mmHg. Irregular, 110/min
anomaly (1-5). heart rate was detected. Jugular veins were promi-
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nent. Cardiovascular examination revealed a loud
S1, apical 2/6 pansystolic murmur and bilateral
basilar crepitan rales in her lungs. Ascites, hepa-
tomegaly and peripheral edema were found. Elec-
trocardiogram showed rapid atrial fibrillation. The

chest X-ray revealed mild cardiomegaly and pul-
monary vascular enlargement.

Echocardiographic Examination
In the transthoracic echocardiographic exami-
nation (TTE) dilated coronary sinus (CS), thick-
ened mitral leaflets and mitral stenosis (planimetr o o _ _
measurement of mitral valve area: 1.35°%cm FOurs L ecton of sotaing saine o e antecpiane
peak/mean gradient 17/10 mmHg), mild aortic atrium. CS: Coronary sinus, LA: Left atrium, RA: Right
regurgitation, tricuspid stenosis (peak/mean gradi-atrium.
ent 9/5 mmHg) and severe tricuspid regurgitation
were detected. Pulmonary arterial pressure was 3¢
mmHg. Left atrium (LA) and right atrium (RA)
were dilated. PLSVC was suspected because o
dilated CS in the TTE examination.

Patient underwent transesophageal echocar
diographic (TEE) examination and dilated CS was
demonstrated. A two-dimensional contrast echo-
cardiogram using injection of agitated saline solu-
tion into the right antecubital vein revealed a
prompt appearance of the contrast effect in the C<
(Figure 1).

Cardiac Catheterization

Cardiac catheterization for rheumatic valvular
disease was performed by introducing a catheter_. _ _ _
. . . . Figure 2. Spiral ©mputerized tomography ima
into the I‘Ight femoral vein, which could not be demonstrating left and right superior vena cava. BSRight
passed through the inferior vena cava (IVC) into superior vena cava, LSVC: Left superior vena cava.
the right atrium. Contrast injection into the IVC
revealed the absence of hepatic portion of IVC and
opacified the hemiazygous vein, PLSVC, CS and(Figure 2). The PLSVC and hemiazygos vein
LA, respectively. A second catheter was intro- joined at the level of left pulmonary artery and
duced into the right cubital vein and passed intowere draining into CS. The liver was enlarged and
the SVC. Contrastmedia injected into the SVC thencentrally located. Polysplenia was found on the
opacified the CS and LA. A PLSVC was present right side (Figure 3).

entering the CS.
Nuclear Magnetic Resonance Imaging

Computerized Tomography Nuclear magnetic resonance images of the
In the spiral computerized tomographic ex- heart confirmed the diagnosis of double SVC en-
amination, cardiomegaly and SVC were detectedtering into the LA. It also demonstrated that téie |
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Discussion

We present a 40-year-old female patient with
double SVC, interrupted IVC and rheumatic valvu-
lar heart disease. Extra-cardiac abnormalities-asso
ciated with persistent left SVC include coarctation
of the aorta, pulmonary arterial venous fistulae,
patent ductus arteriosus and abnormalities of the
IVC (6). Once a diagnosis of the SVC entering the
LA is made, these commonly associated malforma-
tions should be excluded. In our case, none of the
above mentioned abnormalities were detected ex-
cept interrupted IVC continuing with hemiazygos
continuation.

In the interrupted IVC, the hepatic portion of
Figure 3. Spiral computerized tomography imz IVC is completely absent. Under these circum-
demonstrating polyspleniand centrally located liver. ! stances, the IVC remains a posterior structure and
spleen. joins the azygos or hemiazygos vein and subse-
quently the right or left SVC. The hepatic veins
converged to form a relatively narrow trunk, which
joins the RA (7). In our patient above mentioned
abnormalities of IVC were found. The hepatic
portion of IVC was interrupted and joined the he-
miazygos vein and subsequently to the left SVC.

The clinical presentation of this anomaly var-
ies. Most patients had normal growth and devel-
opment, and the majority had no cardiac murmur
(6). Our patient complained of shortness of breath,
palpitation, peripheral edema and abdominal dis-
comfort, a decline in her performance, presumably
a result of rheumatic valvular heart disease.
PLSVC might have an association with distur-
bances of cardiac impulse formation and conduc-
tion (8). However, in a large study, during 10 year
follow-up in 1139 patients undergoing pacemaker
and defibrillator implantation, persistence of left

Figure 4. Nuclear magnetic resonance image showing hepatic SVC was similar to that in general population (9).
veins draining into the RA directly. In our case, atrial fibrillation due to mitral valv
was observed.

Diagnosis of this anomaly has been assessed
by different approaches such as contrast echo-

sided IVC was interrupted at hepatic level and
! was 1 "p pat v cardiography (10,11), radionuclide studies

hepatic veins were draining into the RA directly (12.13), cardiac catheterization (14.15) and

(Figure 4). _ - :
' _ NMR. In the present case, the first diagnostic

_ The patient was referred to cardiac surgery forhint was a dilated CS in the TTE. Subsequently,
mitral and tricuspid valve reparation. the SVC could not be demonstrated by TEE and
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a prompt appearance of the contrast effect in theright ventricle may require an acute angle of the
CS. Cardiac catheterization, spiral CT and NMR catheter, and this may result in catheter looping o

verified the diagnosis.

knotting in the RA. For such complications the

Because of the nature of the atria and the posi-mai” safeguard is the use of a fluoroscope screen,
tion of abdominal organs, neither situs solitus nor3) SyStémic venous cannulation for extracorporeal

situs inversus can be identified, situs ambigusus i
said to be present. This usually applies in cages o
asplenia or polysplenia. Polysplenia defined as two
or more splenic masses and usually consisting o
two somewhat larger spleens, tends to be charac
terized by levoisomerism or 'bilateral left side

membrane oxygenation to achieve with the usual
venous cannula (22), 4) In cases requiring cardio-
pulmonary bypass, the perfusion may be initiated
through the IVC before the left SVC is cannulated
retrogradely by way of the RA and CS 5) In partial
d- or total cavopulmonary anastomoses, the preopera-

ness'. The liver is abnormally symmetrical in about tive knowledge of the systemic venous connections

25% of patients (16). Situs ambiguous is usually
associated with systemic venous return anomalies

is essential (23).

The necessity for surgical correction of this

(17). From 50 to 85% of patients have absence ofbnormality varies. It is dependent on the pa-
infrahepatic to suprarenal portion of the IVC, with tient’s clinical presentation and should be consid-
azygos or hemiazygos continuation of the suprare-ered in each individual case. Surgical correction
nal portion of the IVC to the ipsilateral SVC. Ab- has been performed in some of the reported cases
sence of the hepatic segment of the IVC with azy-(10-12,14,24). In a group of patients, the SVC
gos continuation into the right or left SVC has Was disconnected from the LA and anastomized
been reported as an incidental finding at post-{0 the RA (10,11,14). In other patients, a pericar-
mortem examinations since 1793 (18). In a studydial patch was fashioned so as to divert the SVC
of 46 post-mortem cases of visceral heterotaxyP!00d flow into the RA and the pulmonary venous
with polysplenia, an interrupted IVC was present "€tUrn into the LA (12). In the present case, surgi
in 39 of 46 (85%) patients (19). Ruscazio et al. cal intervention for severe valvular heart disease,

discussed the autopsy findings of 6 asplenia casefUt not for systemic venous abnormalities was

with interrupted IVC found in literature review.
Four of these 6 cases (67%) had cardiac malforma-
tions usually seen in the asplenia syndrome,

performed.

REFERENCES

whereas 2 of the 6 (33%) had heart defects usually!-
encountered in polysplenia patients (20). Our case
had characteristic findings of polysplenia syn- 5.
drome with IVC abnormalities, symmetrical liver

and multiple right sided spleens. 3.

PLSVC and the interrupted IVC have impor-
tant clinical implications in certain citations $uc
as 1) transvenous pacemaker implantation impos-4
sible due to the abnormal angulations of the cathe-
ter because it is advanced from the left SVC by
way of the CS to the RA and right ventricle. There
is a substantial risk of catheter looping or kmajti
Dislodgment of the catheter also occurs after its
original implantation into the right ventricle (21)
2) Pulmonary artery catheter placement, monitor-6-
ing is usually done without fluoroscopy. If the
right SVC is absent, advancing the catheter into th

394

De Leval MR, Ritter DG, Mc Goon DC, Danielson GK.
Anomalous systemic venous connection. Mayo Clin Proc
1975; 50:599-610.

Camphell M, Deuchar DC. The left superior vena c8ra.
Heart J 1954; 16:423-39.

Yilmaz AT, Arslan M, Demirkilic U, Ozal E, Tatar H,
Ozturk OY. Partially unroofed coronary sinus symdeo
with persistent left superior vena cava, abseritt rimipe-

rior vena cava and right sided pericardial deféair J

Cardiothorac Surg 1996; 10:1027-9.

Kursaklioglu H, Kose S, Barcin C, lyisoy A, Isik E,
Demirtas E. Radiofrequency catheter ablation oftade
eral accessory pathway in a patient with left sigperena
cava. Heart Dis 2002; 4:162-5.

5. Bozbas H, Yildirr A, Korkmaz ME, Miderrisoglu H,

Eldem O. Sa superior vena cava yoltunun slik ettigi
persistan sol superior vena cava: Turk KardiyolrDAars
2003; 31:50-3.

Rosenkranz S, Stablein A, Deutsch HJ, Verhoeven HW,
Erdmann E. Anomalous drainage of the right superior
vena cava into the left atrium in a 61-year-old vaomint

J Cardiol 1998; 64: 285-91.

T Klin Kardiyoloji 2003, 16



INTERRUPTED INFERIOR AND DOUBLE SUPERIOR VENA CAVAPENING INTO THE LEFT ATRIUM...

7.

10.

11.

12.

13.

14.

15.

16.

17.

Ceyhun CEYHAN ve Ark.

Camm AJ, Dymond D, Spurrel RAJ. Sinus node dysfunc- 18. Abernathy J. Account of two instances of uncommon

tion associated with the absence of right supevima
cava. Br Heart J 1979; 41: 304-7.

Freedom RM, Ellison RC. Coronary sinus rhythm in the
polysplenia syndrome. Chest 1973; 63:952.

Biffi M, Boriani G, Frabetti L, Bronzetti G, Branzi A.eft
superior vena cava persistence in patients undeggoi
pacemaker or cardioverter-defibrilator implantati@mest
2001; 120:139-44.

Gillor A, Gravinghoff L, Mutze T. Anomalous draina@f
the right superior vena cava into the left atrium.
Monatsschr Kinderheilkd 1996; 144: 504—6.

Nazem A, Sell JE. Closed technique for repair ohtrig
superior vena cava draining into left atrium. Anhofac
Surg 1993; 55:1568-70.

Park HM, Summerer MH, Preuss K, Armstrong WF,
Mahomed Y, Hamilton DJ. Anomalous drainage of the
right superior vena cava into the left atrium. J Al
Cardiol 1983; 2:358-62.

Thivolle P, Munsch RC, Veillas G, Dahoun A, Berger M.
Cardiopulmonary flow studies show venous return from
upper half of body passing directly to left atriudnNucl
Med 1980; 21:293-4.

Raissi K, Meraji M, Sadeghi HM, Firoozbady SH. Case
report of isolated and abnormal drainage of righgesior
vena cava into left atrium. J Thorac Cardiovas@31294;
108:387-8.

Wood P. Diseases of the heart and circulation. @ad
Philadelphia: Lippincott, 1956: 457-8.

J Willis Hurst. The Heart. 7 th ed. Internationalition,
New York: McGraw-Hill Company 1990: 758-9.

Mazzucco A, Bortolotit U, Stellin G, Galucci V. An@n
lies of the systemic venous return: a review. Paumo
Coeur 1983; 39(3):145-50.

T Klin J Cardiol 2003, 16

19.

20.

formations in the viscera of the human body. Pbitbs
Trans1793; 83:59-66.

Van Praagh S, Santini F, Sanders SP. Cardiac malposi
tions with special emphasis on visceral heterotéasr
plenia and polysplenia syndromes). In: Fyler DC, Néak-
das’ Pediatric Cardiology. Philadelphia: Hanley &wl-

fus, 1992: 589-608.

Ruscazio M, Van Praagh S, Marrass RA, Gualtiero Catan
G, lliceto S, Richard Van Praagh R. Interrupted iofer
Vena Cava in Asplenia Syndrome and a Review of the He
reditary Patterns of Visceral Situs Abnormalitidsn J
Cardiol 1998; 18:111-16.

.Bashour TT, Antonini C Sr, Antonini C Jr, Duke L. Left

sided superior vena cava: a rare anomaly precluaiing
plantation of permanent pacemaker. Cath Cardiovasc Di
agn 1987, 13: 356-57.

.Mooney DP, Snyder CL, Holder TM. An absent right and

persistent left superior vena cava in an infantiréng ex-
tracorporeal membrane oxygenation therapy. J Rediat
Surg 1993; 28: 1633-34.

.Chopra PS, Rao RS. Corrective surgery for tricuspid

atresia: which modification of Fontan-Kreutzer prdare
should be used? A review. Am Heart J 1992; 123:838—

.Braudo M, Beanlands DS, Trusler G. Anomalous drainage

of the right superior vena cava into the left atriucCan
Med Assoc J 1968; 99:715-9.

Gelis Tarihi: 10.04.2003

Yazisma Adresi: Dr.Ceyhun CEYHAN

Adnan Menderes Universitesi Tip Fesil
Kardiyoloji AD

09100, AYDIN
ceyhunceyhan@yahoo.com

395



