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Abstract 
A 35-year old female patient underwent a double valve replacement. The operative 

findings revealed a small aortic annulus (about 17 mm in diameter). In order to implant the 
adequate-size prosthetic valve, the aortic and mitral annulus were enlarged using the technique 
described by Rastan and Manouguian. The annulus were enlarged with a patch of gel-sealed 
dacron graft. After the enlargement, the prosthetic valve No. 23A and 31M could be implanted 
in the aortic and mitral annulus, respectively. This is an effective technique to enlarge the aortic 
and mitral annulus in a double valve replacement procedure. The annular diameter could be 
increased approximately 30 per cent. 

In an aortic valve replacement operation, 
a small aortic annulus is an important factor which 
may cause this procedure to be more complex. 
There are several ways to solve this problem. Uti­
lization of the small mechanical valves usually 
causes significant pressure gradient across the 
aortic valve. A homograft replacement either by an 
aortic allograft or by a Ross' procedure provides 
less pressure gradient across the valve in compa­
rison to the mechanical valve of the same size. The 
recently-designed disc valves have less pressure 
gradient and can be used in selected cases. More 

complex approaches are patch annulus enlarge­
ment techniques described by several authors0-5). 
In a small child with a very small aortic root, left 
ventricle-aorta bypass may be necessary(6). When 
the patient requires a double valve replacement, a 
double annulus enlargement technique described 
by Rastan and Manouguian is a good alternative 
approach(7,8). We had experience in a patient on 
whom a double annulus enlargement was per­
formed with good result. The aortic annular dia­
meter was increased approximately 30 per cent 
after the enlargement. 
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A CASE REPORT 
A 35-year old female patient had suffered 

from severe aortic stenosis, moderate aortic regur­
gitation, moderate to severe mitral stenosis and 
mitral regurgitation for five years. She underwent 
a double valve replacement at Siriraj Hospital on 
30th April 1998. The operation was performed 
using the conventional cardiopulmonary bypass 
with retrograde cold blood cardioplegia. The left 

atrium was opened through a longitudinal incision, 
inferior and parallel to the interatrial groove. The 
mitral valve was excised and the mitral annulus 
was measured to be 27 mm in diameter. The aor­
totomy was performed, and the aortic valve was 
resected. Although the preoperative echocardio­
graphic measurement revealed the aortic root to 
be 22 mm in diameter, the intraoperative measure­
ment revealed that the aortic annulus was too 

Tricuspid valve 

Enlarged aortic and mitral annulus 

Fig. 1. Cross-section anatomy shows the enlarged aortic and mitral annulus. 

Superior 
Vena Cava 

Fig. 2. The enlarged aortic and mitral annulus are seen from the aortic and left atrial incisions. 
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small (about 17 mm in diameter) to accept the 
smallest mechanical valve available. We decided 
to enlarge the aortic annulus down to the mitral 
annulus using the technique described by Rastan 
and Manouguian(7,8). The aortic incision was 
extended down across the commissure between the 
non coronary and left coronary sinus. The incision 
was then carried down to the left atrial roof and 
the mitral annulus. Both the aortic and mitral annu-
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Ius were divided (Fig. 1 and 2). A diamond-shaped 
patch of gel-sealed dacron graft was used to 
enlarge and reconstruct both the aortic and mitral 
annulus by suture Medtronic-Hall prosthetic valves 
No.23A and 31M to these new annulus (native 
annulus and patch) (Fig. 3). The new aortic and 
mitral annulus diameter were measured 23 and 31 
mm, respectively. Both triangular ends of the 
patch were used to close the left atrial roof and aor-

..._ __ 1 Enlarged annulus with 
prosthetic valves 

Fig. 3. The diamond-shaped patch was sutured to both aortic and mitral prosthetic valves. 

Aortic and mitral 

Fig. 4. The prosthetic valves were implanted to the enlarged aortic and mitral annulus with patch extended 
to the aortic incision and the left atrial roof. 
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Patch closure for 

Fig. 5. Closure of the aortic and left atrial incision. 

totomy (Fig. 4). The first left atrial incision was 
closed with running sutures (Fig. 5). The patient 
came off cardiopulmonary bypass without incident. 
The immediate postoperative course was quite 
good but the patient developed acute heart failure 
on the 4 th postoperative day. There was a chordae 
entrapped in the mitral prosthesis and this caused 
the prosthetic valve malfunction. After removal of 
the entrapped chordae, the postoperative course was 
uneventful. 

DISCUSSION 
Patch annulus enlargement is one of the 

procedures used in a case of a small aortic annulus 
especially in children. The first patch annulus 
enlargement technique was proposed by Nicks in 
1970(2). He recommended an extension of an aortic 
incision downwards through the non coronary aortic 
sinus across the aortic ring as far as the origin of 
the mitral valve which could enlarge the annulus 
up to 10 mm in circumference. Blank reported this 
same technique in 1976(4). A more extensive pro­
cedure where the annulus is enlarged more, was 
described by Konno in 1975, and later by Rastan in 
1976(3). This technique can enlarge the annulus to 
about 30 per cent by incising the anterior surface of 
the aorta longitudinally down to about 7 mm from 
the left side of the right coronary ostium, continu-

ing down and slightly to the left, with the anterior 
wall of the right ventricular outflow tract being cut 
below the pulmonary valve to reach the aortic ring 
at about the level of the commissure between the 
right and left cusps then continuing over the IVS 
in the region of crista supraventricularis. The dis­
advantage of this technique is that the incision is 
carried down to the important structures, i.e. the 
interventricular septum and the right ventricular 
outflow tract which can lead to morbidity. Rastan 
and Manouguian reported a new approach in 
1979(5,9). With this technique, the aortic incision 
was extended through the intervalvular trigone 
beneath the commissure between the left coronary 
and the non coronary sinus toward the center of the 
fibrous origin of the anterior mitral leaflet. The 
extension of the aortic incision about I em into the 
initial portion of the anterior mitral leaflet allows 
an enlargement of the aortic valve ring of 15 mm. 
Unfortunately, this technique can lead to mitral 
regurgitation due to distortion of the anterior mitral 
leaflet and patch dehiscence(5). 

In a case of double valve replacement, 
the extension to mitral annulus is more feasible, 
and does not lead to mitral regurgitation. The annu­
lus can be enlarged as much as needed by the patch 
reconstruction to both aortic and mitral annulus. 
The review of the world literature with English 
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abstracts on double annular enlargement revealed 
only 11 cases published. Manouguain first reported 
such a case in which the aortic annulus diameter 
could be enlarged from 15 to 23 mm in diameter(8). 
Rastan also reported two cases in which the annu­
lus were enlarged from 21 to 25 and 27 mm in dia­
meterO). Kawachi reported in 1991 another 8 
patients in which the mean aortic annulus dia­
meter was increased from 18.3 to 22.3 mmOO). In 
our case, the aortic annulus diameter and orifice 
area were increased about 30 per cent and 50 per 
cent, respectively (from 17 to 23 mm in diameter). 
Although the more extensive incision through the 
left atrial roof and both annulus can lead to bleed­
ing complication and paravalvular leakage. There 
are no reports on these complications but five 
deaths have been reported(7,10). Both cases re­
ported by Rastan died0), One died of severe rheu­
matic carditis and the other was caused by a severe 
head injuryO). Kawachi reported three deaths with 
one early death from fulminant hemolysis which 
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led to acute renal failure and hyperkalemia00). The 
others died of congestive heart failure and pros­
thetic valve endocarditis(IO). The long term result 
of Kawachi's series is quite good00). We used a 
patch of gel-sealed vascular graft which has a good 
hemostasis. Some authors used fresh autologous 
pericardium which has several benefits such as the 
prevention of hemolysis and accurate hemostasis 
and in a case of bacterial endocarditisOL 12). 

SUMMARY 
The Rastan-Manouguian's patch annulus 

enlargement technique is feasible and very effec­
tive for a patient with small aortic and/or mitral 
annulus who requires a double valve replacement. 
The aortic annulus diameter can be increased up to 
30 per cent after the enlargement, allowing inser­
tion of a prosthesis at least two sizes larger than 
the native aortic orifice. Implantation of the pros­
thesis three numbers larger was demonstrated in 
our case. 

(Received for publication on September II. 1998) 

REFERENCES 
I. Konno S, Imai Y, Nakajima M, eta!. A new method 

for prosthetic valve replacement in congenital 
aortic stenosis associated hypoplasia of the aortic 
valve ring. Bull Heart Inst Jpn 1974; 15: 1-17. 

2. Nicks R, Cartmill T, Bernstein L. Hypoplasia of 
the aortic root: The problem of aortic valve re-
placement. Thorax 1970; 25: 339-46. 

3. Rastan H, Koncz J. Aortoventriculoplasty: A new 
tecnique for the treatment of left ventricular out-
flow tract obstruction. J Thorac Cardiovasc Surg 
1976; 71:920-7. 

4. Blank H, Pupello DF, Bessone LN, eta!. Method 
of managing the small aortic annulus during valve 
replacement. Ann Thorac Surg 1976; 22: 356-61. 

5. Manouguian S, Seybold-Epting W. Patch enlarge-
ment of the aortic valve ring by extending the 
aortic incision in to the anterior mitral leaflet. J 
Thorac Cardiovasc Surg 1979; 78: 402-12. 

6. Cooley DA, Norman JC, Reul GJ, et a!. Surgical 
treatment with left ventricular outflow tract 
obstruction withapico-aortic valve conduit. Sur-
gery 1976; 80: 674-80. 

7. 

8. 

9. 

10. 

11. 

12. 

Rastan H, Atai M, Hadi H, et al. Enlargement of 
mitral valvular ring: New technique for double 
valve replacement in children or adults with 
small mitral anulus. J Thorac Cardiovasc Surg 
1981; 81: 106-11. 
Manouguian S, Kirchhoff PG. Patch enlargement 
of the aortic and mitral valve rings with aortic­
mitral double-valve replacement. Ann Thorac Surg 
1980; 30: 396-9. 
Rastan D. Aortic and aortic-mitral annular en­
largement, letter to editor. J Thorac Cardiovasc 
Surg 1995; 109:818-9. 
Kawachi Y, Tominaga R, Tokunaga K. Eleven-year 
follow-up study of aortic and aortic-mitral anulus­
enlarging procedure by Manouguian's technique. 
J Thorac Cardiovasc Surg 1992: I 04: 1259-63. 
Kusuhara K, Shiraishi S, lwakura A, Ono H. 
[Expidient technique of aortic annular enlarge­
ment in aortic valve replacement] (Japanese). 
Kyobu Geka 1995:48: 1006-8. 
David TE. The use of pericardium in acquired 
heart disease: a review article. J Heart Valve Dis 
1998; 7: 13-8. 



Vol. 81 No.12 DOUBLE ANNULUS ENLARGEMENT, RASTAN-MANOUGUIAN•s TECHNIQUE 1039 

n1~CtJt11tJn~DU~UCUD~l11L~LEI£l£l{~nLL~~1~"f~,t1tJincuiN Rastan LL~~ 
Manouguian: ~tJ~1U~thtJ 1 ~tJt 

ljrurlH)n11 nmro;jQJ, w.u. *, 

mn nfwefn:S&u, w.u. *, z.JjQJQJl mfim:tn~n!, w.u. * 

rJthti'Y1~~1Yitltllfl 35 U hi'L•!hl1Jnl'lt.htK~LU~ti'\J~'U'I1lhLDDtlf~nm'l:;1~(;rl~ •nnm'lt.htK~W1Jlln'ltl1J 
'lJD~~u'l11 hmDDf~niJ'lJul~Liiinmn ( L1fuc.h~utfn~1~u'l:;~1ru 1 7 ~~-) h.J~1~1'ln 1"'~u'l11 hL VitJ~'ll'Ul~Ylm~1:;~~ hi' 
~~rnm'l'lltlltln'lD1J'lltl~~'U'11lhJ"~@~~ltJ'in'llD~ Rastan LL~:; Manouguian t~tJH'fil'U'lJD~L1f'UL~tl~LVitJ~'lfU~ gel­

sealed dacron graft 'YI~~"'llnrnm'l'lJtlltiLL~lmm'ln1fi~u'l1lhLYitJ~'lJ'Ul~L1JDf 23 LL~:; 31 rill'YI11J~'ULDDDf&imL~:; 
1~~1~(;11~ intKu 'iBifdJu'i5rn1'1-i~l~l'ln'llmtJmD1J'lJD~~u'l1l h hi'~ 1~ hi'L1fuc.h~u6n~l~'llD~mDu'lJD~~u'l1l h 1 'YI(jj~u 
fm~m:; 30 

* f1l1'1l'll"ll'f~£JF1l<'!W{ 1'1ru:;LLWYI!:il'll"j;i{?t1"ll'li"V'WlUl~, ).l'rnlYI£Jl~£J),I~j;i~, fl1~LYIW'1 10700 

t Lmwlwm"lth::'ll).ll'lflfll"ll.b::~lu Flf~Yi 23 '!ID~"ll'lflYI£Jl~£JI'i"~mLwmiLL'I-i~u;::LYII'11Yl£J 1 o mn{lll'l),l 2541 




