Chiari Network with
Papillary Fibroelastoma
in Rheumatic Mitral

Stenosis (*)

The echocardiographic appearance of the Chiari network has previous-
Mehmet Ozkan, M.D. U been described but clinical significance of this embryological rem-
ibrahim Oztek,* M.D. nant has not been emphasized sufficiently.
E‘iﬂ B[;wbﬂ.n. A 27-year old male referved to our echocardiography laboratory in or-
Hakan maﬁ* MD der to decide whether his rheumatic mitral stenosis was suitable for
Mehmet Ozdemir, M.D. balloon valvuloplasty or not. Echocardiographic examination revealed a
Cevat Takut, M.D. curvilinear mobile structure attached to the right atrial wall. This coinei-

dental finding was subsequently diagnosed as Chiari network and the

patient has undergone open heart surgeriy.

The reason for open commissurofomy was the risk of pulmonary embo-
From: Kosuyolu Heart lism from the trombus formation on it or disruption of the small pieces
and Research Hospital.  of the network. Furthermare entrapment of the right heart catheter

within the network may cause manipulation more difficult.

At operation Chiart networle(1x1 em. diameter] has been totally excised

which was attached to the lateral border of the right atrium just be-
Address for reprints: necth to the opening of inferor vene cave.

Eﬁs?i;ﬁSHTa?l o Histopathological findings were consistent with a characteristic papil-
Research Hospital. lary fibroelastoma.

Identification of Chiari netwerle was important for hwo reasons in this
case: First, tumoral transformation may occur from this normeal variant
Kosuyolu Heart and and secondly balloon valuuloplasty should not be performed in these

Research Hospital. patient owing to its potential risks.
Department of Cardiology
and Cardiovascular
Surgery. Kosuyolu,

Istanbul

* GATA Haydarpasa he echocardiographic identification of Chiari net-
Military Educational work is important for differential diagnosis of right
Hospital. |stanbul atrial pathologies and for its potential risks 123,

The clinical significance and histopathological structure
of this embryologic remnant has not been reviewed sulffi-
ciently. Since Chiari network is almost always asympto-
matic on routine clinical grounds, the diagnosis is usually
coincidental.

In this report a coincidental finding of Chiari network
in a case with rheumatic mitral stenosis is presented.

(*) Presented at the 3rd Annual Meeting of Mediterranean Association of Cardiology and Cardiac
Surgery. Palma de Mallorea, Spain. 1989,
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Fig. 1: Apical four chamber view of Chiari
nelwork with rheumatic mitral valve,

structure has been excised from the
lateral border of the right atrium just
beneath the opening of the inferior
vena cava (Fig. 3). The histopathologi-
cal examination revealed a character-
istic papillary fibroelastoma (Fig. 4,5).

Discussion

LV: Left ventricle, RV: Right ventricle,
MV: Mitral valve, RA: Right atrium,
LA: Left atrium.

Case

A 27-year old male with rheumatic
heart disease was admitted to our
center in order to decide whether he
was suitable for balloon valvuloplasty.
The clinical, electrocardiographic and
echocardiographic studies revealed
pure rheumatic mitral stenosis with a
16 mmHg pressure gradient. The pa-
tient was otherwise normal.

The apical four chamber view re-
vealed a highly mobile, curvilinear
structure attached to the right atrial
wall (Fig. 1-2). Other routine echocar-
diographic findings were all within
normal limits.

A preliminary diagnosis of Chiari
network has been made. The patient
was subsequently undergone to open
commissurotomy. A network-like

32  Chiari Network with Papillary Fibroelastoma

Chiari network is considered to be a
normal variant encountered in the
right atrium*®, It is an embryologic
remnant which regresses during child-
hood but very occasionally it persists
in adults. The differential diagnosis
should exclude infectious right heart
vegetations, thrombi, pedinculated tu-
mours and ruptured chordae tendi-
neae of the tricuspid apparatus’- In
this case, the echocardiographic ap-
pearence was inconsistent with these
possibilities. Since balloon valvuloplas-
ty has potential risks of right atrial
catheter into lesion??, an open com-
missurotomy has been performed.

Fig. 2: Apical four chamber view of Chiari-
network with rheumatic mitral wvalve.
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The histological examination of Chi-
ari network should further be clarified
in cases who undergone open heart

Fig. 3: Chiari network within the right atrium

The histopathological evaluation of
Chiari network is unavailable in the
literature due to the lack of surgical
indication. The excision of the network
in our case was a part of open com-
missurotomy. A diagnosis of papillary
fibroelastoma was made microscopi-
cally.

Fig. 4: Microscopical view of papillary
fibroelastoma.

surgery for another indication®.
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Small Aortic Annulus
Problem in Aortic Valve

Surgery (*)

Small aortic root creales technical problems in aortic valve surgery. Ef
fective orifices of 19 and 21 sized valves are the lower limits_for a nor

Mehmet Balkanay, M.D. mal person and therefore should not be used unless under special cir-

Omer Bayezid, M.D.
Omer Isik, M.D.
Mehmet Ozkan, M.D.
Hakan Akkaya, M.D.
Cevat Yakut, M.D.
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cumstances. There have been various methods to enlarge the aortic
annulus. Manouguian procedure is one of these.

Aortic valve surgery was performed in 254 patients between Febru-
ary 2, 1985 - April 1, 1989 at the Kosuyolu Heart and Research Hos-
pital. In 11 of these patients [4.3%), we had to_face the small aortic an-
nulus problem. In these patients the aortic annulus had to be enlarged
by Manouguian procedure so that AVR could be performed . The over-
all mortality rate was 9%.

In conclusion the Manouguian procedure seems a life saving met-
hod in the small aortic annulus problem. In selected patients it should
be the first choice to select.

cedure in most cardiac centers. However, the pre-

sence of small aortic root or hypoplastic left vent-
ricular outflow tract may create technical problems to the
surgeon in aortic valve surgery4.6.1026 Because the major
aim in aortic valve surgery is to relieve or not to augment
the transvalvular gradient, so the effective orifice of the
selected prosthetic valve should match the patient size
and physical activity®4.6.10_ Effective orifices of 19 and 21
sized valves are the lower limits for a normal person, and
therefore, valves under these sizes should not be used un-
less under special circumstances®!?. Otherwise, prosthe-
tic valve mismatch will occur, resulting in left ventricular
dyslunction, hemolysis, or necessity for reoperation with
increased rigk!0.18.20.24.25

Procedures that can be used in cases with the small
aortic root are as follows:

1- Supraannular placement of the prosthetic valve at
the non-coronary cusp level (may not suffice, allows only
one size larger valve to be implanted),

2- Supraannular enlargement of the aortic root with
patch graft (used for supraannular stenosis),

: !. ortic valve replacement has become a simple pro-

(*) Presented at the 3rd Annual Meeting of Mediterranean Association of Cardiology and
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3- Aorto-ventriculo-plasties (The
Konno's procedure),

4- Left ventricular apical-aortic
valved conduits,

5- Supraannular - annular -
subannular enlargement of the aortic
root with patch graft (Manouguian
procedure).

Between these techniques, the most
suitable one seems to us the
Manouguian procedure.

Material and Method

Between February 2, 1985 and April
1, 1989, 976 patients underwent
valvular open heart surgery, and 254
of these were for the aortic valve. In
eleven of these patients we
encountered the small aortic root
problem. Two of these patients were
female and 9 were male; the youngest
patient was18 years old, the oldest 42,
and the mean age was 23 years old.
Seven patients were in NYHA Class IV,
and 4 in Class IIl. Cardiothoracic ratio
was over 60% in 7 patients. Eight
patients were admitted to the hospital
in congestive heart failure. Also, 8
patients had pure aortic stenosis and
the rest combined lesions. Three
patients had mitral valve disease
concomittanly and one had tripple
valve disease.

Five patients were catheterized
preoperatively. Transvalvular
gradients were minimally 75 mmHg,
maxi mally 120 mmHg with an
average of 100 mmHg.

Surgical Technique

All patients prepared and anesthetized
by our routine methods. Also,
cardiopulmonary bypass were
established and myocardial protection
was achieved by our routine methods.
Aortic valve exposure was provided

Noguyolu Heart Jourmal

with an oblique aortotomy on the
anterior aorta, extending between left
and non-coronary cusps annulus.
Valvular stenosis was the
predominant finding in all cases. All
valves portrayed some degree of
calcification. Leaflets were carefully
resected, remaining calcification
decalcified, and annulus diameter was
measured??*3 Obtained diameters

were 17 mm in 6 patients, 19 mm in
4, and 21 mm in 1 patient. The
incision was extended from the
intervalvular trigone towards the
fibrous origin of anterior mitral leaflet,
and when required, was further
extended along the line of the
leaflet® 192832, However, care should be
taken not to include the oppositional
part of anterior mitral leaflet. Surgical
view can be broadened by widening
the atrial incision superiorly. 'U’
shaped defect created between the
anterior mitral leaflet and aortic root
is closed with an appropriate graft
material (pericardium, Gore-Tex,
etc.)®:19-21 While implanting the
prosthetic valve, pledgeted sutures
were taken to outside along the
non-coronary annulus®® The defect
between the left atrium and the patch
was closed with valve sutures. These
sutures were pledgeted and tied in the
extracardiac position: One patient
received a Bjork Shiley prosthesis,
while the rest St. Jude(SJM) valves.
Pericardium in 1 patient and Gore-Tex
in 10 patients were used as patch
material. In all of the patients, the
aortic root was enlarged by the
Manouguian technique!9-21-32 [n one
patient with segmental supraannular
stenosis, supraannular Gore-Tex
patch was used with a Bjork-Shiley
sized 23 valve in the non-coronary
supraannular position'?% However,
this patient was later reoperated due
to paravalvular leak. Three patients
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with mitral stenosis and insufficiency
had concomittant mitral valve
replacement, and 1 patient had
concomittant mitral valve replacement
together with tricuspid valvotomy. One
patient received size 21, eight patients
received size 23, two patients received
size 25 prosthetic valves.

Results

One patient died at in-hospital period
because of low cardiac output. Our
hospital mortality rate is 9%. There
was no serious complication in early
postoperative period.

All living patients were followed-up
from 6 to 47 months with a cummula-
tive follow-up period of 22 patient-
years. We have no late death. Also we
have no late valve or procedure related
complication. Eight of the survivors
have become to functional class of I
while the rest to class II. The survivors
were examined by doppler echocardi-
ography at the 2nd and 6th postope-
rative months.

Transaortic valvular systolic gra-
dients decreased meanly from 75
mmHg to 10 mmHg. Also, it has been
detected by these examinations that
the ejection fraction increased meanly
from 36% to 52%.

Discussion

Improvements in valve design have
greatly diminished gradients in small
sized valves. There are reports on the
use of 19 mm, even 17 mm valves on
appropriate patients!'®2,

When faced with a restrictive aortic
root, the technically easiest solution is
to implant the valve in the supraan-
nular position. A second approach is
to place a patch along the aortotomy

1 Small Aartle Anariliie Praklem

incision!#1533, Both approaches allow
only one size larger valves to be im-
planted.

A different technique is enlargement
of the root both at the annular and
supraannular level. The method de-
scribed by Nick and collagues®, pass-
es the aortotomy incision through the
non-coronary sinus, devides the annu-
lus, and extends the incision up to the
fibrous origin of anterior mitral leaflet.
Many modifications on this technique
have been made, however, the en-
largement can only be made up to two
sizeslu,m,ﬁ,ﬂ,ﬂﬂ,ﬂl_

In our patients we used the Manou-
guian technique. In our series, we
used size 23 valves. Only one patient
who was of small stature received size
21 SJM valve.

One of our patients died due to low
cardiac output. This patient had un-
dergone concomittant MVR and tricus-
pid valvotomy.

Three other patients had concomit-
tant MVR.

In the other 7 patients, the incision
on the mitral anterior leaflet and the
placed patch did not result in mitral
insufficiency®-19.21.29,

One might feel the patch in Manou-
guian technique might cause prosthe-
tic valve dysfunction, howe-ver, this
complication is rare, because:

1- The patch area is relatively im-
mobile during the cardiac cycle, and
the anterior mitral leaflet is function-
ally passive.

2- The angle between the opposi-
tional and nonoppositional faces of the
anterior mitral leaflet reaches to 90
degrees during systol and finds more
surface area with the posterior leai-
]Etlﬂ.‘ll.ﬂz_

3- In patients with anterior leaflet
prolapsus, the Manouguian technique
gives good results.

4- A wide and improper patch
which is inserted to the anterior mitral
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leaflet position produces more prolap-
sus and mitral insufficiency. In the 7
non-MVR patients we did not have
this problem.

5- If exploration of the mitral valve

is planned, the Manouguian proce-
dure should be the technique of
choice.
The Manouguian technique should not
be considered in minimal mitral insuf-
ficiency that does not require surgical
correction and in presence of aortico-
mitral septal calcification that might
increase the risk of surgical bleed-
ing7.8.19.21.26.30

In aorticoventricular plasty, a longi-
tudinal incision is made over the ante-
rior ascending aorta, which in turn is
extended between the free right vent-
ricular wall and the septum, staying
to the left of right coronary artery.
With the placement of a patch into
this incision, the annulus can be en-
larged close to two fold®®. The annulus
and subvalvular outflow tract can be
enlarged with aortoventricular plas-
ties, however these techniques are un-
usually complex for a valve replace-
ment procedure, which at the end
increases morbidity and mortality
rates.

In our clinic, we avoid to use of left
ventricular apico-aortic valve conduits
for valve replacements in small aortic
root problem*!3.1%.17 Some surgeons
find the associated morbidity and
mortality too high in the small aortic
root enlargement procedures, and ad-
vocate to use of SJM size 19 valves in-
stead?®. In our clinic, the surgical
mortality rate is 9%. The mortal case
in our series was in NYHA Class IV,
and underwent concomittant mitral
valve replacement and tricuspid val-
votomy. It is, therefore, difficult to
blame the Manouguian procedure as
the cause of death in this case.

Kosuyolu Heart Journal

Conclusion

The Manougiuan procedure in small
aortic root problem could be per-
formed in a significant number of pa-
tients undergoing aortic valve replace-
ment. It could be technically easier,
effective to enlarge the aortic root and
could be performed with no significant
increase in mortality and morbidity.

References

1- Rastelli GC, McGoon DC, Ongley PA,
Mankin HT, Kirklin JW: Surgical treat-
ment of supravalvular aortic stenosis:
Report of 16 cases and review of litera-
ture. J Thorae Cardiovase Surg 1966;51:
873.

2- Doty DB, Polansky DB, Jenson CB: Sup-
ravalvular aortic stenosis. J Thorac Car-
diovasc Surg 1977,74: 362.

3- Rastan H. Abu-Aishah N, Rastan D: Re-
sults of aortoventriculoplasty in 21 con-
secutive patients with left ventricular
outfllow tract obstruction. J Thorac Car-
diovasc Surg 1978;75: 659.

4- Norman JC. Cooley DA, Hallman GL, Ni-
hill MR: Left ventricular apical-
abdominal aortic conduits for left ven-
tricular outflow tract obstructions. Clini-
cal results in 11 patients with a special
composite prosthesis. Circulation,
1977.56:3, (Suppl 2), 62.

5- Piehler JM, Danielson GE, Pluth JR, et
al: Enlargement of the aortic root or an-
nulus with autogenous pericardial patch
during aortic valve replacement, Long-
term follow-up. J Thorac Cardiovasc
Surg 1983;86: 350.

6- Pupello DF, Blank EH, Bessone LN, Har-
rison E, Sbar 5: Surgical management of
the small aortic annulus. Hemodynamiec
evaluation. Chest 1978:74:2, 163.

7- Konno S, Imai Y, Iida Y, Nakajima M,
Tatsuno K: A new method for prosthetic
valve replacement in congenital aortic
stenosis associated with hypoplasta of

Small Aortic Annulus Problem 37



the aortic valve ring. J Thorae Cardio-
vasc Surg 1975;70: 909,

8- Symbas PN, Ware RE, Hatcher CR, Te-
mesy-Armos PN: An operation for relief
of severe left ventricular outflow tract
obstruction. J Thorac Cardiovasc Surg
1976;71: 245.

9- Maronz BJ, Ferrans VJ. Roberts WC:
Myocardial ultrastructure in patients
with chronic aortic valve disease. Am J
Cardiol 1975:35:725.

10- Jones EL, Craver JM, Morris DC, et al:
Hemodynamic and clinical evaluation of
the Hancock xenograft bioprosthesis for
aortic valve replacement (with emphasis
on management of the small aortic root).
J Thorac Cardiovase Surg 1978;75:(2),
300.

11- McGoon DC, Mankin HT, Vlad Peter,
Kirklin JW: The Surgical treatment of
supravalvular aortic stenosis. J Thorac
Cardiovasc Surg 1977;74: 362.

12- Douglas PS, Hirshfeld JW, Edie RN,
Harken AH, Stephenson LW, Edmunds
LH: Clinical comparison of 5t. Jude and
porcine aortic valve prostheses. Circula-
tion 1985:72: (Suppl 2),135.

13- Norman JC, Nihill MR, Cooley DA:
WValved apico-aortic composite conduits
for left ventricular outflow tract obstruc-
tions. Am J Cardiol 1980:45, 1265.

14- DiDonato RM, Danielson GK, McGoon
DC, Driscoll DJ, Julsrud PR, Edwards
WD: Left ventricle-aortic conduits in pe-
diatric patients. J Thorac Cardiovasc
Surg 1984:88:82,

15- Miller DC, Oyer PE, Mitchell RS, et al:
Performance characteristics of the Starr-
Edwards Model 1260 aortic valve prost-
heses beyond 10 years. J Thorac Cardio-
vasc Surg 1984;88: 193,

16- Schaffer MS, Campbell DN, Clarke DR,
Wiggins JW, Wolfe RER: Aortoventriculo-
plasty in children. J Thorac Cardiovasc
Surg 1986;92: 391.

17- Norwood WI, Lang P, Castanade AR,
Murphy JD: Management of infants with
left ventricular outflow obstruction by

38  Small Aortic Annulus Problem

conduit interposition between the ventri-
cular apex and thoracic aorta. J Thorac
Cardiovase Surg 1983:86:771.

18- Cooley DA, Norman JC: Severe intravas-
cular hemolysis after aortic valve replace-
ment. Reversal by left ventricular apico-
abdominal aortic composite conduit. J
Thorac Cardiovasc Surg 1977;74: 322,

19- Manouguian S, Abu-Aishah N, Neitzel J:
Patch enlargement of the aortic and mit-
ral valve rings with aortic and mitral
double valve replacement. Experimental
study. J Thorac Cardiovasc Surg
1979;78: 395,

20- Bove LE, Mehdi MA, Poots LJ, et al: Re-
stand exercise hemodynamics following
aortic valve replacement. J Thorac Cardio-
vasc Surg 1985:90:750.

21- Mancuguian S, Seybold EW: Patch en-

largement of the aortic valve ring by ex-

tending the aortic incision into the anteri-
or mitral leaflet, New operative technigue.

J Thorae Cardiovase Surg 1978:78:402.

Rewelta JM, Garcia-Rinaldi R, Johnston

RH. Bonnington L, Ubago JL, Duran CG:

The lonescu-Shiley valve: A solution for

the small aortic root. J Thorac Cardiovasc

Surg 1984:88: 234.

23- Worthram DC, Tri TB, Colenel L, Bowen

T: Hemodynamic evaluation of the St.

Jude Medical valve prosthesis in the small

aortic annulus. J Thorae Cardiovasc Surg

1981:81: 615.

Olin LC, Bomfln V, Halvazulis V., Holm-

gren GA, Lamke JB: Optimal Insertion

Technique for the Bjork-Shiley valve in

the narrow aortic ostium. Ann Thorac

Surg 1983,36: 567.

25- Najafi H, Ostermiller EW, Javid H. Dye

SW, Hunder AJ, Julian CO: Narrow aortic

root complicating aortic valve replace-

ment, Arch Surg 1969:90: 690.

Misbach GA, (by invitation), Turley K,

(by invitation), Ullpot DJ, Ebert PA: Left

ventricular outflow enlargement by the

Konno procedure. J Thorac Cardiovasc

Surg 1978;75:659.

22

24

26

Valume 1, Number 1, 1990



27- Cooley DA, Norman J, Mullins C, Grace
R: Left ventricle to abdominal aorta con-
duit for relief of aortic stenosis. Bull Texas
Heart Institute 1975:2: 379,

28- Magovern GdJ, Olearchyk AS, Maher TD:
Patch enlargement of a narrow aortic an-
nulus combined with implantation of the
5t. Jude medical valve J Thorac Cardio-
vasc Surg 1982:84: 149.

28- Blank RH, Pupello DF, Bessone LN, Har-
rison EE, Sbar 5: Method of managing
the small aortic annulus during valve rep-
lacement. Ann Thorac Surg 1976:22:
356.

30- Koncz HR: Aortoventriculoplasty. J Thorac
Cardiovasc Surg 1976:71: 920.

Kosuyolu Heart Journeal

31- Nick R, Cartmill T, Bernstein L: Hypopla-
sia of the aortic root. Thorax 1970;25:
339.

32- Seybold EW, Hoffmelster HE: Clinical ex-
perience with enlargement of the aortic
annulus by extension of the aortic incision
into the anterior mitral leaflet. J Thorac
Cardiovase Surg 1980;28: 420.

33- David TE, Uden DE: Aortic valve replace-
ment in adult patients with small aortic
annuli. Ann Thorac Surg 1983:36: 577.

Small Aortic Annulus Problerm 39





