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Before we discovered a formula that

worked on life-threatening infections

we tested 3,000 that didn't.

Once we uncovered an answer, we
didn't stop there. We then tested 27,000 additional
formulas to ensure we had the best one. In the end,
Pfizer's commitment resulted in a major breakthrough ‘
in treating certain infections in people with
suppressed immune systems-such as cancer |
patients on chemotherapy and people with AIDS.
With the power of innovation, we can find even more
breakthroughs tomorrow.

WE'RE PART OF THE CURE

Please consailt prescribing information on back cover




aulperazonmy

cefoperazone/sulbactam

DESCRIPTION
Sultactam sodur 15 a dervsative of the basic penicillin nucleus. Chemically i 1 sodwm penicilinate sul-
fone 200 5 an oft-white crystalung powder highly soluble in water. The molecular wewght 15 265,22
€ 50dim 15 & semin antibiotic for parenteral use
oy 115 e sodum saltof .00} 4 - ethyt 23 dioxa -1 Poarazngcatonmido) {4 hydrox-
prenyi) acetameo - 3 - (I - methyl - 1H - 1razol - § - yi) thiomethyl - 3 - cophern - 4 - camorybe acid 1
54 mg stdkorm {15 mE ) per gram Caloperazons 15 2 whte Crystaine powder which s hosly
“outlo m waer The motecar weigh is
SULPERAZON brand of sulbactam sodwmy cefoperazone sudium combmation i avadabie as a dry pow-
e fox reconsiitution & 1 7 rabo m terms of ree sulbactam and celoperazone. Vial contains 500 mg +
000 mg of sulbactam and cetoperazone. ‘espectively
ACTI
Human Pharmacokinet
Acotommalely 84" of e sutbactam dose and 25% of the cefoperazone dose administered witts SUL
PAZON 5 excreted by the kidney Most of tha remaining dose of celoperazone is excreied i the e
LPERAZON a0rmuessiration the mean hal-te for sulbactam s about 6no hour while that for ce!
765 17 h0us Serum ConCentrazons have been shown 10 ba al 1o the dose ac
e Tnese valies are consistent with previously published values 10f the agerss s gven aone
Hhean pean sulbactam and ¢ the. 3 grams of SUL
RAZON (14 sulbactam. 2 g of Goloperazons) tiavercusiy over S - 15 mnutas have inged bewe
473128 7 meg/mi for sulbactam and 245 7 and 254 4 mag/mi for cefoperazone This reflects
# volume of Bsiauion for sulbactam (Vo = 18.0 - 27.6L) compared 10 celoperazone (V- 10,
1 tamuscutar admmstration of 1.5 g SULPERAZON (0.5 g sulbactam, 1 g coloparazone) poak 5o
™ concentrations of sulbactam and celopernazone are seen from 15 minules 10 two hours, afte: ad
siraion Mean peak serum concentiations were 190 and 64.2 meg/mi for sulbactam and col-
2200 respactively
After multipie dosing no sigribcant changes m ihe pharmacokinetics of ether component of SUL
“ERAZON have been reported and no accumulabon has been observed when administersd every oight
2 hours.
armacounetcs of SULPERAZON have been studied in eiderty individuals with renat insutlciency
ompromsed hepati: hunction. Both sulbactam and celoperazone exhibiad Jorkger hal e, iower
6. and larger volumes of distnibution when compared 10 data lrom normal volunieers. The phar.
macakinencs of suibactam correlaled wel with the dogree of renal dystunction wiile for cefoperazone
there wiss 2 good correlation with the degree of hepabc dystunction
ith diflerent degrees of renal functon administered SULPERAZON. the total body clear
of subaciam was rughly correiated with esmated Crealinine CIGATance. Patients who are funclionally
anephic snow a signiicantly ionger hall-ile of sulbactam (mean 6.9 and 9.7 hours in Separate shudies)
Hemosaryss sgniicantly aliered the total body clearance. and volume of distribution of subactam No s
cani dfferences have been observod in the pharmacokinetcs of celoperazone in renal farlure pal
doers CONUCIBS 0 DECIAINGS Nave showr, 50 SIGRACANt Changas in the PRAIMACOKINENCS of the com-
o SULPERAZON compared 1o adul vakses The mean hail-Me in chidren has ranged from 0 91
! 42 hours for sulbactam and from 1.44 16 1.88 hours for Coloperazone
Sath subactam and celaperazone distnbule well nto a vanety of issues and fluids nciuding bike. g
ladder sun, appendix fallopan tubes, ovary. uterus, and others

nee

There 15 no evidance of any phamacokinetic dng interaction betwnen sulbactam o
aper sdmasieted logether i the o o: SULPERAZON
Wic: witro Suscepttwity Da.

The et Component of SULPERAZON s celoperazone. a thid generation cep
Pich acts against sensdive or

phalospor
rganisms. during the stage of actve muliplication by nhbiing biosynth
{ ceil wall mucopeptide Subactam does nol possess any uselul antibactena! actialy. except aganst

Nesseriacess a ter. However, biochemcal studss with cell-treo bactersal systems have
fown 110 be an irrevorsidie ihibetor of mos! MmpOANt beta-lactamases produced by eta-actar ant
wote resistant organisms
The potental lor sulbactam's ans Brevaning tho dosiruction of persclios and Cophalosponns by rwslant or
gansms 15 confiemed in whoke organism studies using resistant  sins 1 wheh subactam nmpu
Tarked syneuiic sfiects when grven together with 0d cophalosponns. As sul aiso
o wih some penicilin binding proteins, sensiive sttains mL aise often renderes more »w mmm 1
*{ PERAZON than i cefoperazone sione
Tre comiination of sulbactam and celoperazone is active 8gainst all organims sensitive to cel
o but 0 addtion demansirates synergistic actvity (up 1 fourtold reduction 1s mmwmum hibio
oncentiaton vaues with the combination versus Txoss 1or 4ah Component . o vanety of organsm
most markedly the foliowing
taemophius miluenzae
Acinetobacter calcoaceticus
abi

Bactorodes spoces Staphylococcus species
Eschenciva col
Morganelta morgans
NG nerobacter cioacae Citrobacter dversus
SLPERAZON & st in ¥itro against a wido vasety of chrucally signicant organisme,
Gram-Positve Organsms

Staphylococcus sureus, peniciinase and non-penscilingse produ
Staphylococcus epidermidis

g stianns

(
yogenes (Group
ide (Group { vt steeptococes)

- Hoemophilus
- Proteus mirsbilis.
Proteus vuigaris
- Morgansita morganii (formerly Proteus morgani
- Providencia refiger(formerty Proteus roftger
- Providencia species.
- Serratia species (i S. marcescens)

pacies mm‘q ).

agi mcwm.om« species

- Bordeteila

- Yersinia enterocoiitica
Anserobic i
Gram - negative bacsi {including Bactercides tragits. other Bacteroides species. and Fusobactenum spe-
cies)

gative coce: (inciusing Pep cus and Vesonela spe

Gram pouiv bacik (inchuding Clostndwm. Eubactenum and Lactobaciius species)

Respiratory Tract Infections (Upper and Lower)
- Urinary Tract Infections (Upper and Lower)
Peritonitis. and Other infections.
swncmu

Skin a0d Soft Tisue nfectiona
- Bone and Joint infectior
- Paivic inflammatory Disease, Endometriti, Ganorrhes, sad Other Ifections of the Genital Tract.
Combination Thers

Because of the broad spectrum of actnaty of SULPERAZON, most mfections can be treated .|dv>qm.\’flv
with this antibiotic alone. Howeves, SULPERAZON may be used concomitantly with other antibiotcs

Uk combimations a0 ARG an amInagiycosige s wSo, renal nchon should be Momibred donng
the course of therpy (See DOSAGE AND ADMINISTRATION SECTION)

CONTRAINDICATIONS
SULPERAZON 1s contraindicaled in patients with known allergy to peniciling or any of the coph.
alosponns

WARNINGS

Serous and fat reactions have bears seportad n patents to

0 beta-Lactam thorapy. ghisgumificd more 3p! 10 occur in indiduals wih a hustory of hy

sensitmiy reactions (0 mullplo lorgans. 4 an SHOIGE (BACON Securs. the g Should be Sieoninus

and the appropriate therapy nstiuled

Senous anaphylactic eactions require immediate emergoncy trealment with epmephrine. Oxygen it
0w sterords, and airwily management, incloding mtubation should be adminstered as indwated

PRECAUTIONS

o
Those procautions that pertain to subactam and celoperizone will also pertain 1o ihe combinatior as drs
cussed beiow
Cetopernzone s extonswaly excreted in bie. The serum hatl e of cefoperazone is usvally prolonged
and uniary excrelion of the drug iNCreased in paionts with hepalic diseases and/or tiliary GDSINICKON
Even with severe hepalic dystunchion, therapeutic concentrations. of celoperazone are oblaned i bile

00 oniy 2 10 & 10 increase in hall-He 1 seon
Dase moddcation may be necessary in cases of severe biliary ObSICon. sovere hepatic disease o i
cases of renal dystunclion coexstont wih either of thase co

i pabents with hepanc dystuncio ' CONCOMMAN! 1enal Impament. celoperazone serum cornx i
Bons should be monoted and dosage adiusied as necessary n these cases dos sage should not exceed
20/day of coloperazone without cisse monitonng of serum concentrations.

Thie serua hall e of cefoperazon is reduced sghtly durng hemodialysts. Thus. dosing s
scheduied 10 follow & dialysis penod

As wilh other antitioncs, Vitamin K deficiency has occured m 4 fow patients treated with cetoperazone
The mochanism (s most probably riated (0 the suppression of gut iora which normaty synthesize this wiamin
Those at nsk nclude patients with poor diel. malabsorplion states (@ @ cysik ibross) and patents on
prolonged intravenous alimentation regimens Prothyombun tene should be monitored i these pabents
and exogenous vitamin K admunisiered as indicated
A reaction chiatactenzed by tlushing sweatng. headache, and tachycardia has been reported when al
©hol was ingested duning and as late as the hith day atter cefoperazone mmn.wauw A simitac re-
ACHON has been reponted with certan ofher cephalosponns and patents should be oned concerring

100N O AICONOIC Beverages i CONUNCHON wilh admimisteation of SULPE mmu f o patients e
quinng artibcil teeding ocally or parenterally. sokbons contamng efbana should be avorded

As with other antibiotics. overgrowth of nonsuscERNbic Drganesms may ocour dunng prolonged use of
SULPERAZON. Patiants shoukd b abserved carefully during treatment As ith any potont syslerme
agent. i is advisable 1o check genodwalty for organ system dystunction duning extended therapy. s
ciudes renal. hepabe and hematopoietic systems * This 1s paniculady important in neonates. pspecially
when premature, and other infants
Drug Laboratory Test interactions
A taise. rffsﬂwﬁ roacton for glucose n the unne may occur with Benedict's or Fehling’s solution
Usage During Pregnancy
Reproduction sl havo betr perormied n rals o 80508 up (0,10 mes the humian dose and have o

vedied no evidenc impawed leriity and no teratological findings. There are. however. no adequate
and wel x,(x\lt&‘e‘l studwes in pregriant wormen Because anmal reproduction studies are not always pre.

Gt of human response. this drug shoukd be Lsed dunng pragnancy only 1 clearly needed
Usage in Nursing Mothers.

Only smail quaniities of sulbactam and celoperazone are excreted in human milk. Athough both druigs
s poary into breast milk of nursing mothers, Caunon should be exercised when SULPERAZON 1s ad.
mitasiened 10 & nursng mother

in Infancy

SULPERAZON has bean effoctively used in infants. 1t has not been extenswly studied in premature in
fants and neonates Thersfore. i irmating promature fants ,md neonates potential benetds and possible
ks imvolved should be considered befors stituting therap
Cefoperazons does ot displace bisrutn from piasma protom binding s1es
Adverse reactions
SULPERAZON is generally wel tolecated me maority of adverse events are of mid or moderate sever.
iy and are tolerated with continued treatmes
Gll!lolnhwnl! = As with other anfitiotic: '; l}x\ most frequent side effects observed with SULPERAZON
have boen
')wmmﬂoon qom have been .«mm most frequently followed by nausea and vomiting. The fre.
quoncy of thase reported reactions ha 1om 3610 10 8%

jeactions - As with ah pem( s and cephalosporns. hypersensilivity maniested by

Macutopapular rash. usticana, eosinophilia and drug tever has been eported. These actions which

have been reported i 6.8 10 1 3% of the c. ns:rs are more bkely 10 6Ccur n patients with a tstery of ai
ergnes particulady 16 peocillin

: Shoht decreases in neutrophils have been teported As with other beta-lactam antdbiolics,
mwmoﬁ» neutiopenia may occur with prolonged adminsiration Some oduduals have devsloped & pos

00

ould be

tive direct Coombs test dunng reatment with cophalosponn antibiotics. Decreased hemaglobin of her
alocat havo been reported, winch is consistent with published momme on ceomlowonn- Teansient e
sinophikia and have cocurred. and

Miacalansous adverse avent (headachs,tover Dain chAs) cccuned i les Than 1o o paies
Laboratory Abnormalities: Transwnt slevations of SGOT, . SGPT. ik phosphatase and bieubm
Ievels havo been noled n 6,310, 10 0 of he reporied cate

Local Reactions: SULPERAZON s well tleraled lotowrng niramuscular admisiration. Occasonall
angiont pan may follow A0mnSIrakon by v roule. As wilh Other Cophalospons and pencilis. when
SULPERAZON s Aacmsiered by an mniravencous Catheter some patents may develop phiebis at the n-
Toon site

“DOSAGE AND AOMINISTRATION
SULPERAZON a avadable m 1 5 g strength vial

. Tofal L« Equivaient Dosage of Total Volume of Meximum Finat
non..(.; sulb, 9 Cone. (mgimi)
05410 0 125 + 250

The usual adull dose of SULPERAZON 1515 10 3 g per day (e 1 w- 2 g cetoperazone activity) given in
travonously or intramuscularly 0 equally drvided doses every 12 hour

In Sovere or relcactory miections the may be mcreased uo 10 12 g of SULPERAZON (8 o
cetoparazone actriy) gven intiavencusy n ecuaty doded dom every 12 hours. The tecommended
maximum dady dossge of Mmt.umrslu(sosu(f’?ﬂ“

s of SULPERAZON should be adjusted in pamm with marked decrease i renal func
on (creoting clearance of te3s han 36 mimin) 10 compensate for the reduced clearance of sulbactam
vnmsmcfmmm cs between 15 and 30 mimin shauld receive a maximum of 1 of sul

12 hours iy dosage of 2 g sulbactar). whie patients wih crea
s Cloarances of lesy an 14 i show ectnrs maximum of 5 of sulbactam every 12
hours (maximum day Sosage of 1 g subactam). In severe nfections i Nmy be necessary o admister

The followng suscoptibity range's (according 16 gudehnes of the U S National ¢ Cheeat
Laboratory Standards) have been estabhshed for SULPY

Minimal ribibtory concentration (MIC)
meg | mi (expressed s celoperazone concentration)

Susceptivity Disc Zooe Size,
o (Kiety - Baver)

For MIC determnatons. senal diions of SULPEAAZON may be used wih a broth or agar gon met
00 Use of 2 susceplibity tes! disc containing 30 meg of sulbactam and 75 meg of celoperazone
ormmendad A repor lrom the labaratory of “suscepiibie” mdcales that the mfecing orgarss i oty 1o
728000 10 SULPERAZON theragy. and a repcr of “Fosstant” mdicates that the orgamsm is not ikely (o

e5pond. A repor o “Infermediale” suggests thal the organism would be susceptbls to SULPERAZON 1
a ‘Wrm 305300 15 used or i the infection ' Contined 10 rsses or Musds whera high antbiote ievels are

attamned.
The tolilowing uay conlro ks are recommended fot 30 my/75 mog Sulbactamy celoperazone sus
Coplbity drsc:

CONTROL sﬂu ZONE SIZE Mm
Acinetobacter Spp, ATCC 43468 2632
Pasudomonas serugi
ATCC 27853 2228

i,
ATCE 25627 21
Staphylococcus aureus,
ATCC 25923 23-%

INDICATIONS.
SULPERAZON 5 indicated for the treaiment o the iofiowing infections when caused by susceptible or-
gansms

o] dosage of SULPERAZON in chidren 1s 3010 60 mg/kg/day (16 . 20 - 40 mgkg/day cef-
OpOrAZONe activity) in 2 [0 4 equally dnided doses. in senous of relraclory miections, thase Gosages may
e increased up 1o 240 mg/day SULPERAZON (1160 mohgday couopommm activity) 210 4
squally doses. For neonates i the fst week of e, the drg shoul every 12 hours. The
e daiy dosage of sutuctam  pedatcs shauk ol excod 80 muwua

s Admi
For mtantiont ifuaion, each vl of SULPERAZON should be reconsituted with the appropnate amount
{shoven i tabla) of 5% dextrose i water, 0 9% Sodium Chioride or Sterle for water Injoction
and then dilted 1o 20 mi wath the same solution follownd by mmwmm over 15 1o 60 minutes.

For intravenous injection. sach vial shoud be reconstituted as above and admustered over a mimmum
of three munutes.

Intramuscutar Administration
Sterke water Jo njocion should be used for For of 21

0 1argor. 3 two siep dhuton 15 requited uswng Stornio water followod by 2% idocaine 10 ap-
pcatider 013 bdocaine sokton (so¢ below)

incompatibil
SOLPERAZON been shown 10 be compalible with water for injection. 5% dextrose, romal catne
5% doxtrase in 0.225% saine. and 5% dextrose in normal saline at concentraiions of 10 mg ce
gperdzone and 5 mg sulbactarn per ml and up 10 250 mq celoperazone and 125 mg pisis b per mi
fnial reconstitution with L actated Ringer's Solution of with 2% hdocane MCI solution shouid be avorded
e hese mixtures have Daeh shown (& be nompatise. Howgeer s tee step dilution process invalving
il econstition 1 water for iaction i 9k 8 CompATG mistire Whes oomer diluted with Lac.
12103 Flngar's Sotgion at  sbacigm concomaton of gyl Seniatty. after appropnate wtal re
Constion wih waler for injection SULPERAZON could be further diuted with 2% idocaine hydo
36 10 yield solutions containing up 16 250 mg cefoperarone and 125 mg sulbactam per mi in 0 5%
docane HE sotmon ‘1‘)}“!!’)’\5 of SULPE RA/()N nd aminoglycasides shoukd v be drectly mxod
since ther i & physical ncompatibikty between thom, If combination therapy with SULPERAZON and an
ameoglycosude i ortemgiared (SEE INDICATIONS s6crum 1his can be accomphished by sequental in
ormlant infrisvenous imfusion provided that separate secondary snlravenous {ubing s used. and thl the
pamary miravenous g s wequalely rgaed wi a0 approved divent betwaen doses. 1 ¢ lso sug
0sted that dosersof SULPERAZON bo admesterod Inoughout e day a wenes oo fo somiosss pors
Zomieciraion o e aminoglycosxde as possibie

va vial contauning 1.5 gm Sulperazon (500 mg sulbactam « 1000 mg cefoperazone) + drstiied water

AMPOuIe 10 Iection
Manufactured by PFIZER EGYPT, S AE. CAIRO. AR €
: Under authonty of PFIZER INC , U S A
LPDNo 1798 + Registered Trademark
Date January 29 1988 IN65T- 12796 RD

irst "Deep-Spectrum" Antibiotic

Further information is
available on request
PFIZER-Egypt SAE
47 Ramses Street,
Cairo, EGYPT.

¥ Registered trademark



Super-cut
SCISSORS

P> Sharp upper blade and serrated anvil blade

P> Superb cutting control right to blade tips.

P> Hand crafted edges and blade setting
for long life.

P Specialist resharpening facility at GU.

| i RIS
i ‘ SUHGICAT INSTHUMENY|
MAREHE SINCE:
i 1929 .

' REPRESENTED BY:-

GESCA

45-ABD EL-KHALEK SARWAT STREET -CAIRO
TEL :- 3919696-3909848 FAX :- 3901136



REPRESENTED BY:-

GESCA |

45-ABD EL-KHALEK SARWAT STREET -CAIRO
TEL :- 3919696-3909848 FAX :- 3901136

FORCE

in electrosurger

=¥ Valleylab.




MOT-5601SR
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Features:

1.The tabletop is rotatable by 180", so that the
column base at your feet does nof get in the
way during surgical operations. '

2 The sliding mechanism incorporated in the
tabletop facilitates X-ray fluoroscopy.

3.These models, equipped with various
functions, are cost-effective operating tables.
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The new Universal Clinical Workstation
will forever change the way you think
about clinical information management.

chons Master Files  Adinist

Our Universal Clinical Workstation (UCW)™ with Dynamic Network
Access (DNA) provides a new level of access to clinical informa-
tion that makes it easier and more cost-effective to adapt to chang-
ing information management needs. DNA gives you the ability to
view and control remote applications via X-windows and VT220
functionality, while a powerful new architecture — the Patient Care
Information System (PCIS)™ — allows you to import and export
data to and from other hospital information systems such as the
laboratory or pharmacy.

The UCW also provides optimum functionality and flexibility
— it can operate as a bedside patient monitor, a central or a clini-
cal terminal. And, if your hospital already uses the Spacelabs
Medical Patient Care Management System (PCMS)™, you'll have the
benefit of full system compatibility — the UCW utilizes all existing
PCMS modules and components and operates with the same
menus and touchscreen controls as all PCMS monitors.

Building on our PCMS, the PCIS gives you the flexibility to
select the exact system configuration you need now and then add
components in the future. This new architecture also lets you
choose the clinical information system solution that best fits your
hospital’s requirements — SpaceLabs Medical’s PC Chartmaster™,
your own hospital-defined system or a system provided by another
manufacturer. .

See how the UCW can change the way you think about clinical
information management. Please call SpaceLabs Medical today for
a demonstration.

The Clinical Information Company

15220 N.E. 40th Street, P.O. Box 97013 + Redmond, WA 98073-9713 « US.A.
Telephone: 206-882-3700 ¢ Fax: 206-885-4877 + Telex: 4740085 SPL Ul
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The Pulmonary Autograft Donald Ross (London)

The pulmonary autograft operation that we are discussing represents the transfer of
the patient's own pulmonary valve to the aortic position together with reconstruction
of the right ventricular outflow tract. It was first Performed in 1967 and after a long
delay it is now an accepted and established surgical modality.

The history of the operation of course is closely related to the homograft which was
first used by us in 1962. At that time we believed we had an ideal valve replacement
since its use was based on the sound principle that the natural heart valves are the
product of millions of years of evolution and inspite of our advanced technology we

have not been able to improve on them.

Donald Ross

J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

However it became clear within 5 years
that the first homograft explants were
uniformly acellular and instead of being
repopulated with the patient's own cells as
we had anticipated. The cusps showed
progressive tissue degeneration and even
calcification.

We realised then that an ideal and
permanent replacement could only be
achieved by wusing fresh homovital
homograft valves plus immunosuppression
or by the use of living autologous tissue
with structural characteristics identical with
the aortic valve; only the patient's
pulmonary valve fulfils these criteria. The
use of long term immunosuppressives
clearly negates one of the main advantages
of the trouble-free homograft and in spite of
cyropreservation and other forms of
preservation and storage all homograft
valves become acellular and end as non-
viable collagen skeletons.

We consequently embarked on an
autograft clinical programme doing our first

pulmonary transfer in 1967 using the
patient's own pulmonary valve.

In spite of encouraging experimental
evidence on the strength of the pulmonary
valve from Shumway's group our first
clinical case was a source of great anxiety.
This related to the thin filmy structure of
the pulmonary cusps and their unknown
potential to withstand acutely-induced
systemic diastolic pressure.

Fortunately there has never been an
acute valve failure as far as]am aware in
well over 2000 cases world wide. This
finding is less surprising when it is recalled
that during foetal development the aortic
and pulmonary valves have a common
origin from the truncus arteriosus and
function there under the same pressure
conditions.

However, it was not until 1982 or 15
years later that there was objective
supporting evidence from Polish workers to
back our clinical findings.

Although our first autograft patient is
still alive with a functioning valve almost
30 years post-operatively our initial plan
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was to confine the technique to young
patients with the prospect of a 30-40 year
lifespan ahead of them.

In spite of this recommendation reports
of one day old infants and 71 year old
patients continue to appear in the literature.

During the first 10 years of our early
and traumatic learning curve our surgical
mortality was in the region of 7-8% but it is
now in the region of 1-2%. This seems to
be a uniform finding and is comparable
with other forms of aortic valve surgery
inspite of a longer than average bypass time
of 100-120 minutes and with a remarkably
smooth post-operative course.

Major problems involving the early
cases related to the proximity of the first
septal artery to the root of the pulmonary
artery. Damage to this vessel gave rise to
septal Infarcts and sometimes fatal
arrhythmias. The  operation  was
consequently in difficulties till the surgical
anatomy of the first septal artery was
studied and published by one of my
assistants a Belgian doctor Dr. Marcel
Geens. This work represented a turning
point in the operation and encourage
everyone to read it inthe 1971 Journal of
Thoracic and Cardiovascular Surgery.

A further problem at that time common
to both our homografts and autografts was
the difficulty of achieving a competent
valve in the subcoronary position. This took
about 10 years to achieve.

Nowadays a freestanding aortic root
replacement is in favour and has a number
of advantages in that it is simpler to insert
and virtually guarantees a competent valve.
Our first 271 cases had a subcoronary

Vol. V, No 3
July 1997

insertion and show no evidence of
progressive dilitation or regurgitation. Our
subsequent cases have been root
replacements and although we are perfectly
satisfied with the results at present we
retain an open mind since we read reports
of dilitation of the homograft root in other
series.

There clearly needs to be a retrospective
or  prospective  review  comparing
subcoronary and root replacement. My own
belief is that most root problems arise from
being inserted in an unsupported supra-
annular position. Additionally one should
avoid removing the fat and fascia from the
autograft this being a source of strength and
nourishment through the vasa vasorum. To
guide us I have formulated a set of rules.

Reconstruction of the right ventricular
outflow tract still presents some problems
although there is now overwhelming
evidence in favour of a pulmonary
homograft which we have used in this
position since 1987.

So far we have had to remove no
pulmonary homografts and we have a 80%
freedom from removal of all right
ventricular homografts over a 20 year
follow-up period.

My cardiological  colleague Dr.
Somerville recently reported on all the
patients operated upon at the national heart
hospital from the time they were introduced
in 1967 to 1984. This time frame gave an
average follow-up of 21 years (range 9-26
years) and ensured that the entire follow-up
was well beyond the vulnerable 7 year
period when biological valves tend to
undergo degeneration.



There were 131 sequential pattents in
this cohort and the follow-up was 95%
complete. The cases of course include the
whole period of the traumatic high
mortality learning curve. The resutls were
reviewed by Kirklin and Blackstone. 72
patients were alive at the end of the follow-
up period with an actuarial survival at 10-
20 years of 85% and 61% respectively, also
there was a 75% freedom from autograft
replacement at 20 years and no evidence of
progressive regurgitation. Even on these
early results Kirklin and Blackstone
conceded somewhat reluctantly that the
autograft performed better than the more
recently reported cryopreserved
homografts.

Our more recent follow-up includes a
total of 426 cases but is less complete
because it includes a number of overseas
patients. Actuarial patient survival in this
group is 80% at 20 years with an overall
mortality of 6.7% but less than 2% over the
past 10 years,

There has been no evidence of tissue
failure or calcification and explanted valves
all show retention of cellular viability and
structure and includes a valve studied at 25
years post insertion. This suggests that the
autograft represents a permanent valve
subject only to the normal aging process.

An additional finding since the
introduction of the operation, has been
evidence that the valve grows with the
patient. We and others had observed
apparent growth but Elkins of Oaklahoma
has convincing clinical evidence of growth
and not simple dilitation. This of course
enlarges its application to children and
more recently to infants making it applicate
to virtually all age groups.

A number of technical variations have
grown up around the surgery including the

Donald Ross

use of rings to overcome a size mismatch
between pulmonary artery and aorta. The
autograft is elastic and very adaptable so
that this problem does not usually constitute
a problem. We routinely surround the lower
suture line with a strip of autogenous
pericardium which not only reduces the
chances of a blood leak but may also act as
a flexible restraining ring.

In our view the autograft technique
should not be used in Marfan's syndrome or
other connective tissues disorders and it is
not recommended in young patients with
recent rheumatic history.

One of the most rewarding features of
the operation reported recently has been the
outstandingly good results in infective and
prosthetic endocarditis pioneered by Oswalt
in the USA and Joyce and Pettersen of
Copenhagen.

Their enthusiasm has led them to
suggest that “the operation may emerge as
the procedure of choice for most patients
under 63-65 years of age with aortic valve
disease and for most pateints of any age
with advanced prosthetic aortic valve
endocarditis” I agree with their sentiments.

Finally the operation is almost unique in
cardiac surgery in that Oury of Montana,
USA has introduced an international
register of patients which means that we
will be able to gather and assess results and
information as they arrive rather than
scanning the literature over a number of
years.

To date there are over 2000 cases in the
register and preliminary clinical results are
impressive. The latest to hand is as follows:

In summary the pulmonary autograft is
we believe as neur 1o a perfect valve
replacement as we have been able to.
Achieve.



The Effect of Repair of Coarctation of the Aorta in Adults on

Systemic Hypertension
ABSTRACT

The benefit of repair of coarctation of the aorta in adults regarding it's effect on
systemic hypertension has been questioned and that surgery may have no impact on
the natural history of the disease.

A retrospective study with 23 adult patients with a mean age of 25.9 years * 5.56, who
underwent repair of coarctation of the aorta between January 1990 and July 1996, is
presented. Nine of them were females and 14 were males. All patients were
hypertensive on presentation. Systolic blood pressure ranged from 155-215 mmHyg,
with a mean of 185.3 mmHg * 17.38. All of them were under antihypertensive
medication. All patients underwent catheterization [the mean peak systolic gradient
across the coarctation was 82 mmHg + 26.17, with a range of 50-135 mmHg].

Operative technique included resection and primary anastomosis [1 pt.], patch
angioplasty [16 pts.], interposition graft [S pts.], and bypass tube graft [1 pt.].

The mean follow-up period was 30.5 months + 22, [range of 4 months to 6 years] at
last visit. All patients had a significant improvement of systemic blood pressure.
Most of them [16 pts.] were normotensives with no medication, 7 had improved but
needed one antihypertensive medication [4 pts.], and 2 medications [ 3 pts. ]. Most of
the patients who required medications were old [above 25 years]. The peak systolic
gradient across coarctation significantly improved [82 mmHg and 9.13 mmHg, pre-
and postoperatively respectively].

The surgical repair of coarctation in adults was effective, had low risk, improved
systemic hypertension and decreased the need for antihypertensive medications,
ameliorating cardiovascular complications of coarctation.

Hassan El-Sawy, M.D.,* M. Moataz Abdel-Khalek, M.D.,* M.F. El-Guindy.,** and M.M.
El-Abbady. M.D.**
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

usually result both in high morbidity and

mortality from hypertension and
Coarctation of the aorta is a common complications  including heart failure,
congenital malformation. It represents 5%  myocardial infarction,
of all patients with congenital disease (1). endocarditis, aortic dissection, rupture, and
cerebral hemorrhage, most untreated

Neglected cases of aortic coarctation

* From the Cardiothoracic Surgery Dept., National Heart
Institute, Cairo, Egypt.
** From the Cardiology Dept., National Heart Institute, Cairo,

Egypt.

patients die before the age of 50 years (2) .

The optimal timing of surgical
treatment is usually in the early childhood
unless poor tissue perfusion and/or heart
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failure  necessitating neonatal

interference (3-6).

urgent

There is much debate as to the effect of
surgery, in adult, on systolic hypertension.
Many surgeons report poor response of
systolic hypertension ~ to  surgical
treatment(7-9) .

In our study, it was our aim to clarify
the effect of repair of coarctation on
systolic blood pressure in adults.

Patients and Methods

In the period between January 1990 and
July 1996; 23 adult patients underwent
repair of coarctation of the aorta in the
National Heart Institute by more than one
surgeon.

Their age ranged from 17 years to 38
years [mean 2591 * 5.56]. Fourteen
patients out of 23 were males [60.87%] and
9 [39.13%] were females. Eight patients
had failed balloon dilatation [34.78 %], one
patient underwent a re-do operation, and
one had a late postoperative complication
of a ductal division and suture 20 years
before the repair of coarctation was done.

All patients had systolic blood pressure
>150 mmHg at operation. The common
symptoms on referral to surgery were
headache, intermittent claudication and
casy fatigability.

Blood pressure measurement:

Blood pressure values both before and
after surgery were obtained by
simultaneous cuff pressure measurement of
both right arm and lower extremities. The
aortic pressure both proximal and distal to
the obstruction was measured both during

12
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catheterization and intraoperatively, before
and after correction.

According to the Joint National
Committee on Detection, Evaluation and
Treatment of High Blood Pressure (10),
systolic hypertension is defined as follows
[Figure I]:

Mild 140-159 mmHg
Moderate 160-179 mmHg
Severe 180-210 mmHg
Very severe > 210 mmHg

All patients were under hypotensive

medications including angiotensin
converting  enzyme inhibitors [ACE
inhibitors],  diuretics, -blockers, and
calcium channel blockers [Figure 2]
Operative technique:
1. All procedures were  done

through a left thoracotomy.

2. In one patient [4.35%], simple
clamping and sew technique for coarctation
repair was done.

3. In 5 patients [21.74%], with full
heparinization of the patients, a tube graft
between the proximal and distal aorta was
used.

4. In a re-do patient with full
heparinization, a left atrium to femoral
artery bypass using a BIOMEDICUS
Centrifugal Pump was used.

5. In 16 patients [69.57%], patch
angioplasty with a synthetic material [Gore-
Tex, in 7 patients; and a double Velour
Dacron, in 9 patients].
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60%

50%
40%

30%

20%
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o 4

Severe Very
severe

Mild Moderae

Fig. (1): Preoperative classification  of

hypertensive patients.

6. A bypass Dacron tube graft between
the proximal [just distal to the aortic arch]
and the descending thoracic aorta in the re-
do patient was used.

Follow up and statistical data:

All patients were followed up in the
outpatient clinic from 4 months to 6 years.
Data are presented as the means * standard
deviations.  Systolic ~ blood  pressure
gradients across the coarctation before and
after repair was evaluated using the paired
Student's t-test. A confidence level of 0.05
was chosen, so p-values less than 0.05 were
considered significant.

Results:
Preoperative:

All patients were hypertensive at the
time of referral to surgery. Systolic blood
pressure ranged from 155 mmHg to 215
mmHg with a mean of 185.3 mmHg *
17.38 [table 1].

Diastolic blood pressure ranged from 90
mmHg to 120 mmHg with a mean value of
115 mmHg + 00. The peak systolic gradient
across the coarctation ranged from 55

L

Fig.(2): Pre-and postoperative
antihypertensive drug therapy in the study
group.

mmHg to 135 mmHg with a mean maximal
gradient of 82.4 mmHg + 62.17.

Postoperative:

All patients were followed up for 4
months to 6 years. There was no mortality
either early or late. Four patients [17.39%]
developed transient hoarseness of voice for
4-9 months postoperatively. Three pts.
[13.04%] were reopened for bleeding. Nine
patients [34.78%] developed superficial
wound infection. One patient underwent a
reoperation in the second day
postoperatively because of high systolic
gradient [55 mmHg].

Blood pressure:

Sixteen patients out of 23 [69.57%]
were normotensive in the last visit. Seven
patients [30.43%] improved significantly in
comparison to the preoperative results i.e.
preoperative mean systolic pressure was
185.26 mmHg + 17.38, and postoperatively
it was 128.83 mmHg = 14.52 [p- value
0.003]. However, these patients needed an
antihypertensive regimen [Figure 2].
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Mean diastolic  blood  pressure
significantly improved [p-value <0.005].
The systolic gradient between upper and
lower halves of the body was trivial in 19

patients [82.61%] and was mild [<20
mmHg] in 4 patients [17.39%]. Those
patients whom were in need of

antihypertensive medications were above
the age of 25 years.

Discussion:

Persistence of a  preoperative
hypertension represents a major problem
after successful repair of coarctation of the
aorta. Several factors have been implicated
including a complex interaction, increased
aldosterone level, a renal effect moderated
by renin and angiotensin leading to
increased intravascular volume (11-13), and
poor compliance of the arterial tree
proximal to the coarctation (14) .

Clarkson et al in 1983 showed that up to
20% of adult patients after coarctectomy
were still hypertensive S5 years after
surgery, and thereafter, the incidence of
hypertension increases significantly (15).

Olley in 1979(8) suggested that
operations may not be indicated for patients
more than 25 years of age. However, Wells
et al in 1995 reported that 12% of their
series remained hypertensive after surgery,
among whom many failed drug therapy and
remained  hypertensive  even  with
medications (16).

In this series, a 70% complete resolution
of hypertension is reported and patients
needed no medication at all
postoperatively. The rest of patients [30%]
although  improved significantly, still
needed one [4 patients] or 2 [3 patients]

14
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antihypertensive drugs. This may in part
reflect the improvement in medical
management, new drugs with their better
manipulation and also in another way
reflect the improvement innew anesthetic
techniques and drugs perioperatively.

No difference was found in outcome on
the basis of surgical technique. The fourth
technique of repair provided an excellent
relief of the gradient across the coarctation.

Conclusion

Repair of adults with coarctation is
highly recommended on the basis of the
above results. Patients up to the age of 40
years have been improved surgically
although some of them were still
hypertensive in spite of combining 2 or
even 3 drugs preoperatively, and some of
them became normotensive after surgery.

Although 30% of our patients were still
in need of one or 2 drugs postoperatively,
none of them exceeded a resting systolic
blood pressure of 150 mmHg. Because the
risk of operation is extremely low, it is
recommended to operate on adult patients
at any age even with mild hypertension as
long as the gradient across the coarctation
is significant at least to guard against
cardiovascular complications.
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Univentricular Heart Univentricular Versus Biventricular
Repair: Anatomical Consideration. Experience of the National

Heart Institute
ABSTRACT

Twenty patients with double-inlet ventricle, 17 patients with double-inlet left ventricle
[DILV] and 2 patients double-inlet right ventricle [DIRV] and one patient with
double-inlet ventricle of undetermined morphology were studied between January
1994 and February 1997. Their ages ranged from 2 years to 12 years. Eighteen
patients underwent univentricular repair, 4 patients of this group underwent Fontan's
operation, 9 patients underwent a bidirectional Glenn operation, and 5 patients had
hemiFontan operation. Two patients out of 4 who underwent Fontan's operation had
had a bidirectional” Glenn operation beforehand. In the second group [2 patients],
septation has been adopted because of a higher PVR where Fontan's operation was not
feasible and because of a suitable anatomy.

The total mortality was 5 patients, 2 after Fontan's operation, one after bidirectional

Glenn and 2 patients after septation.

M. Moataz Abdel-Khalek M.D.*; and Hamdy Soliman M.D @ .
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

The term "Univentricular Heart" has
been used first for cases of single ventricle
with undetermined morphology in which
the two atria are draining, but they found
that it is not logic to have a main title like
that for a very rare anomaly in which there
is a single ventricle of ambiguous
morphology in which the two atria are
draining (1,2,4).

So, they shifted to a wider definition
which is "Univentricular Atrioventricular
Heart", but they found that this definition is
very wide because cases of tricuspid atresia
and cases of mitral atresia will be included
under this name. Because physiologically

* Cardiothoracic Surgery Dept.-National Heart Institute
@ Cardiology Dept.-National Heart Institute

they are a single ventricle and they have a
univentricular atrioventricular connection
(5,7). Because it was always preferred for
cases of tricuspid atresia to be included
within hypoplastic right heart syndrome and
cases of mitral atresia with hypoplastic left
heart syndrome. So, they came to the
definition of '"Double-inlet Ventricle"
which actually is not a true single ventricle
because there is usually a small
rudimentary ventricle on the left orright
side.

DIV can be a DILV with rudimentary
RV on the left or right side or, DIRV with a
rudimentary LV on the left orright side,
double-inlet, double outlet LV with a
rudimentary RV on the left orright side,
double-inlet, double outlet RV with a
rudimentary LV on the left orright side.
Finally, DIV of undetermined morphology,
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the true single ventricle. All these
anatomical variants can be with atrial situs
solitus or situs inversus and can be with
ventriculoarterial concordance or
discordance.

The management of single ventricle as
any complex congenital malformation, the
surgeon has to choose between the two
main lines of treatment, the univentricular
or biventricular repair.

By univentricular repair we mean that,
to have one ventricle as the systemic
ventricle and you have the whole venous
blood shifted directly to the pulmonary
circulation with some sort of Fontan's
operation. On the other hand, by
biventricular repair we mean that to try to
septate this ventricle into two nearly equal
ventricles, something very similar to the
normal anatomy.

With univentricular repair it is not
essential for the surgeon to be aware of the
minute anatomy of this single ventricle, all
what he has to fulfill are the important
criteria for a successful Fontan's procedure
like the PA pressure, the PVR and the
pulmonary artery index. However, if he
decided to do septation then accurate
information of the detailed anatomy of this
single ventricle is very crucial.

As regard univentricular

(10,13,18):

repair

Univentricular repair has become the
main and essential line of treatment for the
univentricular heart  because of the
associated high hospital mortality with the
biventricular repair, a very high incidence
of heart block and a terrible incidence of
late sudden death.
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In the univentricular repair we prefer
now the lateral tunnel technique [total
cavopulmonary connection; TCPC] rather
than direct right atrium-to-pulmonary artery
connection. We prefer now to do staged
repair i.e. bidirectional Glenn's or hemi
Fontan's operation than fenestrated Fontan
a year later then transcatheter closure of
this fenestration when the hemodynamics
allow.

We found also that hemitontan's
operation facilitates the second stage more
than the bidirectional Glenn because in the
second stage with the hemiFontan, you
don't have to dissect the area of the right
pulmonary artery and SVC to do the
anastomosis between the cardiac end of the
SVC and the lower border of the right
pulmonary artery but it is enough to open
the right atrium and remove the patch
closing the SVC orifice and make the
lateral tunnel between the IVC and SVC
orifices.

As  regard  biventricular  repair

(3,12,13,14,15,16,17) :

As we have mentioned before, this
technique has been nearly abandoned and is
only reserved for cases which are not
candidate for Fontan's operation because of
a pulmonary vascular resistance more than
4 Todd units provided that the anatomy is
very suitable for septation.

If the surgeon decides to do septation,
he has to be aware of the detailed anatomy
of this single ventricle.

Scheme for preoperative prediction of
the important anatomical landmarks prior to
septation:



By septation we mean that a Dacron
patch be inserted between the two A-V
valves posteriorly and the two semilunar
valves anteriorly. The rudimentary ventricle
is usually connected by a restrictive VSD
called "the outlet foramen to the main
ventricle" and this rudimentary ventricle
may support the aorta or pulmonary artery,
so enlarging and extending the VSD to
avoid subaortic obstruction is essential.

With septation, there are three main
problems:

First: The inadvertent induction of
heart block during enlarging the VSD.

Second: The development of LVOT
obstruction because the VSD is usually
restrictive and if we could not enlarge
because of an unsuitable position of the
bundle and the VSD.

Third: The inadvertent induction of A-
V valves incompetence in case if there is
straddling of one or both A-V valves across
the outlet foramen into the rudimentary
ventricle.

We have postulated a scheme for
preoperative identification of the important
anatomical landmarks to avoid those three
problems and to identify the ideal anatomy
for septation.

This scheme helps us to identify and
predict the anatomy and position of the
bundle, of the VSD and to predict
preoperatively which of the two A-V valves
will be responsible for straddling, if any.

First: Avoidance of heart block (8,9):

Because there are so many anatomical
variants of the univentricular heart and
because conductive tissue disposition
usually varies from one anatomical variant

M. M. Abdel-Khalek & H. Soliman

to the other, we have to follow the rule for
conductive tissue disposition in congenital
heart disease.

N.B. Intraoperative electrophysiological
mapping is not feasible in most centers.

This rule is made up of many points but
the most important point is that conductive
tissue disposition depends on the proper
alignment between the atrial septum and
the inlet part of the ventricular septum.
This alignment depends on 3 main factors:

1.A-V
discordant.

connection concordant or

2.Ventricular topology D- or L-loop.

3.The presence or absence of the inlet
part of the ventricular septum as in double-
inlet LV where the inlet septum is almost
always absent.

With concordant A-V connection, with
D-loop and when the inlet septum is
present, this alignment is preserved and the
bundle will be normally situated, while,
with discordant A-V connection, with L-
loop and when the inlet septum is absent,
this alignment is distorted and the bundle
will be abnormally situated.

By normally situated conduction tissue
we mean that the bundle will arise from a
regular posteromedial A-V node at the base
of the triangle of Kokh and will pierce the
central fibrous body at the apex of this
triangle where it passes posteroinferiorly to
the membranous septum, and if thereis a
VSD involving the membranous septum 1i.e.
a perimembranous VSD, the bundle will be
situated posteroinferiorly in relation to the
VSD.

However, when this alignment is
distorted, the bundle will be abnormally
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situated i.e. it will arise from an
anterolateral A-V node at the base of the
right atrial appendage and will pass
anterosuperior to the membranous septum
or to any perimembranous VSD.

So, in our scheme, in any anatomical
variant of the univentricular heart, we look
to the type of A-V connection, the
ventricular topology and the inlet septum
whether present. or absent then we can
predict whether the bundle will be
posteroinferior or anterosuperior to the
VSD.

Second:  Avoidance of LVOT
obstruction by enlarging or extending the
VSD (6, 11):

The VSD can be anterosuperior in
which case the anterosuperior border will
be rudimentary and the posteroinferior
border will be well-developed. The reverse
is true if the VSD is posteroinferior in
which case the anterosuperior border will
be well-developed. If the VSD is
anterosuperior and the A-V bundle is
anterosuperior, then, enlarging the VSD
posteroinferiorly and, accordingly,
avoidance of heart block and LVOT
obstruction is feasible. However, if the
bundle is posteroinferior, enlargement of
the VSD will not be possible or else, we
will have to sacrifice the bundle. Also, if
the VSD is posteroinferior and the bundle is
posterior  then enlarging the VSD
anterosuperior without injuring the bundle
is possible.

A proper preoperative echocardiography
can tell us whether the VSD is
anterosuperior or  posteroinferior  but
because of the spatial arrangement of the
two chambers, this is not always accurate.
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However, if we go slightly back to the
embryological ~ development  of  the
ventricular septum, we can predict the
position of the VSD [Figs. 1-1, 1-2&1-3].
The ventricular septum is formed of three
main parts, the ventricular septum proper
[the sinus and trabecular parts], the conus
septum and the fused A-V cushions. The
conus septum is anterosuperior and is at
first on the right aspect of the ventricular
septum proper, then it rotates with the
truncal rotation to come in line with the
ventricular septum proper. So, the conus
septum is considered a right-sided structure
in relation to the ventricular septum proper
and it closes it anterosuperiorly.

The ventricular septum proper fuses
with the right aspect of the fused A-V
cushion to close it posteroinferiorly so, the
fused A-V cushions are considered a left-
sided structure in relation to the ventricular
septum proper because it fuses with their
right aspect and they close the ventricular
septum posteriorly.

If the rudimentary ventricle is on the -
left side, this means that the ventricular
septum is shifted to the left towards the
left-sided rudimentary ventricle to make it
rudimentary. So, it is logic that the
ventricular septum will fuse with the left-
sided A-V cushions and will be closed
posteriorly but will not fuse with the right-
sided conus septum so, it will be left open
anterosuperiorly so, the VSD will be
anterosuperiorly situated.

The reverse is true, that is, if the
rudimentary ventricle is on the right side,
the VSD will be posteroinferior because the
septum will fuse with the right-sided conus
septum and will be closed anterosuperiorly



but will not fuse with the left-sided fused
A-V cushions.

Third: Avoidance of A-V valve
incompetence in case if there is straddling
of one of the A-V valves across the outlet
foramen into the rudimentary ventricle:

Preoperative echocardiography can tell
us if there whether or not straddling of one
or both A-V valves is present, but cannot
give a definitive clue as regard the valve
responsible for this straddling especially if
this straddling “affects only the tensor
apparatus without definite overriding.

But, anyway, we can identify the valve
responsible for straddling if any by
following the rule for straddling and
overriding of the A-V valves. The rule
states that:

a) If the ventricular septum is not
attached to the crux, aright A-V valve will
be responsible for straddling with atrial
situs solitus and D-looping; while the left
A-V valve will be responsible for straddling
with atrial situs solitus and L-looping.

The ventricular septum does not attach
to the crux cordis when there is a posterior
[inlet] VSD which is juxtacrux or when the
inlet part of the VSD is absent as in DILV.

b) If the ventricular septum attaches
to the crux cordis, the left A-V valve will
straddle an anteriorly-situated VSD away
from the crux, if the ventricular topology is
D-loop and aright A-V valve will straddle
anterior VSD if the ventricular topology is
L-loop.

Identification of the valve responsible
for straddling is very important because if
the left A-V valve was the valve
responsible ~ for straddling and the
rudimentary ventricle is on the left side,

M. M. Abdel-Khalek & H. Soliman

thus will cause no problem because both
the left A-V valve and the left half of the
main ventricle together with the left-sided
rudimentary ventricle will belong to the
same ventricle which is the newly
fashioned LV, so, it will not cross the
estimated plane of the septal patch.

From this discussion, we come to a final
conclusion that DILV with rudimentary
left-sided RV, concordant A-V connection
and discordant V-A connection is the ideal
anatomical variant for ventricular septation,
because:

First: We have mentioned that the
problems with septation are inadvertent
induction of heart block, of LVOT
obstruction or of A-V valve incompetence
if there is straddling of one or both A-V
valves.

e As regard heart block: The bundle will
arise from an anterolateral A-V node
because the inlet part of the ventricular
septum in DILV is absent and the bundle
will be on the anterosuperior border of the
VSD and on the pulmonary annulus
because the ventricular topology is L-
loop.

e As regard LVOT obstruction: Because the
aorta is on the left side arising from the
rudimentary RV, enlarging the VSD to
avoid subaortic obstruction is essential.
Because the rudimentary right ventricle is
on the left side, this means that the
ventricular septum is shifted to the left so,
will fuse with the left-sided fused A-V
cushions and will be closed posteriorly
and the VSD will be at the site of the
conus septum i.e. anterosuperior and the
anterosuperior border will be rudimentary
and we can enlarge the VSD
posteroinferiorly towards the
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apicotrabecular septum and because the
bundle is anterosuperior, this will not
cause heart block. So, avoidance of heart
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Fig. (1-1):Embryology of the heart

e As regard A-V valve incompetence in
case if there is straddling of the A-V
valves: According to the rule of
straddling, the left A-V valve will be
responsible for straddling because the
ventricular septum is not attached to the
crux due to the absence of the inlet
septum and because the ventricular
topology is L-loop. So, even if there is
straddling, it will affect the left A-V valve
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block and LVOT obstruction is feasible
with this anatomical type [Fig. 1-4]..
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and this will not preclude septation
because both the left A-V valve and the
left half of the main ventricle together
with the left-sided RV will belong, after
septation, to one ventricle, the newly
fashioned LV.

First: There is A-V concordance, so
that after septation, the RA will joint the
RV and the LA will open into the LV and
no need for atrial switch operation.
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Fig. (1-2): Embryology of the heart

Second: There is V-A discordance i.e.
the aorta will arise from the left-sided RV.
Because the aorta is one the left side, we
can use a simple straight patch during
septation. However, if the aorta was on the
right side arising from the LV [V-A
concordance], we have to make a spiral
shaped patch or to deliver the two great
vessels into the LV and make a conduit
from the RV to the distal pulmonary
confluence and the use of a conduit in
septation is invariably fatal.

So, DILV with concordant A-V and
discordant V-A connection and left-sided
rudimentary RV is the ideal anatomical
variant for septation.

Patients

Twenty patients with double-inlet
ventricle, 17 patients with DILV, 2 patients
with DIRV and one patient with DIV of
undetermined morphology were studied
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from January 1994 through February 1997
in the NHI.

Their ages ranged from 2 yearsto 12
years.  Eighteen patients underwent
univentricular repair, 9 patients underwent
bidirectional Glenn's operation, 5 patients
underwent hemitFontan's operation and 4
patients underwent Fontan's operation. In
the two remaining patients, septation was
adopted because of a higher PVR where
Fontan's operation was unfeasible. The two
patients had double-inlet left ventricle with
a rudimentary left-sided right ventricle with
concordant atrioventricular connection and
discordant ventricular arterial connection.

Methods
A. Univentricular repair:

It means to have one ventricle as the
main ventricle, pumping all the blood to the
systemic circulation and to have all the
syst®mic venous blood shifted directly to
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the pulmonary circulation with some sort of
Fontan's operation.

Fontan's operation can be made directly
if the anatomy and hemodynamics allow as
in many cases of tricuspid atresia.
However, cases of DIV usually require
staged repair, first hemiFontan's operation
as a bidirectional Glenn [which is of the
same physiologic significance as the
hemiFontan's operation], then fenestrated
Fontan, then transcatheter closure of this
fenestration when the hemodynamics allow.

First: Bidirectional Glenn [n=9}

Through a median stemotomy, the
pulmonary artery and its two main branches
were dissected properly. The SVC was
dissected and the azygos vein was ligated.

CPB was started with a single venous
cannula and an arterial perfusion cannula.
Cooling down was started. The SVC was
divided and the cardiac end was sutured
during  cooling. When corporeal
temperature reached 15°c, the aorta was
cross-clamped and circulation stopped.

The right pulmonary artery was widely
opened and the arteriotomy extended
behind the aorta over the pulmonary artery
bifurcation. The SVC was anastomosed to
the right pulmonary artery starting with the
posterior wall first, then a patch of Gore-
Tex 0.4 mm was used for the anterior part
of the anastomosis. The main pulmonary
artery was ligated.

The technique of circulatory arrest was
preferred in our series, because it helped to
make a wide arteriotomy in the right
pulmonary artery extending behind the
aorta to the origin of the left pulmonary
artery and the orifices of the right and left
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branches and excising any obstructing
ridges or diaphragms.

The cardiopulmonary bypass was then
reinstituted, warming up started, then aortic
cross-clamp removed after proper deairing
of the aortic root.

Second: The
[n=5}

It has the same idea and function as the
bidirectional ~Glenn's operation. After
anastomosing the SVC to the right
pulmonary artery, the cardiac end of the
SVC was not sutured closed, but we
anastomosed it to the inferior surface of the
right pulmonary artery then we opened the
right atrium and we closed the cardiac
orifice of the SVC with a Dacron patch.

hemiFontan's operation

The main advantage of this technique
was that during the second operation [the
complete Fontan's operation], we avoided
extensive  connection of the right
pulmonary artery and the SVC. We just
opened the right atrium and we removed
the Dacron patch closing the SVC orifice
and we fashioned the lateral tunnel.

Third: The Fontan's operation:

Four patients underwent the Fontan's
operation, 2 of them underwent Fontan's
operation by connecting the main
pulmonary artery to the roof of the right
atrium and closing the ASD and the right
A-V valve with a Dacron patch. Both of
them had a left-sided right ventricle with
the aorta arising from iti.e. L TGA.

The other two patients had undergone a
previous bidirectional Glenn's operation
and they underwent a total cavopulmonary
connection by using a lateral patch between



the IVC orifice and the SVC orifice then,
the cardiac end of the SVC was
anastomosed to the inferior surface of the
right pulmonary artery.

As regard the Fontan's operation:

Median sternotomy, bicaval cannula-
tion, standard CPB was instituted, the aorta
was cross-clamped and cold crystalloid
potassium cardioplegia was then infused. A
right atriotomy was done on the roof of the
right atrium. Partial excision of the atrial
roof was used to provide a wider opening.

The pulmohary artery trunk was
transected close to the pulmonary valve to
keep the greatest possible length of the
trunk to facilitate the atriopulmonary
anastomosis. The two pulmonary artery
branches ought to be dissected to permit
anastomosis without tension.

The right A-V valve was closed with a
patch fashioned from Dacron attached onto
the leaflets to avoid the conduction tissue.
We preferred to fix the midpoint of the free
edge of each leaflet to the center of the
patch to prevent formation of thrombi
between the patch and the valve. The ASD
was closed with a Dacron patch.

The atriopulmonary anastomosis was
then performed; first, the posterior wall
with 4/0 polypropylene sutures, then a
pericardial patch was used on the anterior
part of the ahastomosis.

Total cavopulmonary connection
using a lateral patch:

Two patients with a previous
bidirectional Glenn's operation underwent
total cavopulmonary connection with a
lateral patch:

Median sternotomy with the oscillating
saw. Dissection of the SVC and right and
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left pulmonary artery branches. Direct
caval cannulation was made. CPB, aortic
cross-clamping  and cold crystalloid
potassium cardioplegia. The right atrium
was then opened. An appropriately-sized
and shaped patch made of a Dacron tube
was prepared [Gore-Tex if fenestration is to
be done]. A corporeal temperature of 15°¢
was achieved before total circulatory arrest.

The IVC cannula was then removed to
avoid distortion of the IVC orifice. The
patch was sutured around the IVC orifice
and then alongside the lateral wall of the
right atrium till the cardiac end of the SVC.
The cardiac end of the SVC was opened
and anastomosed to the inferior surface of
the right pulmonary artery. We made the
posterior half of the anastomosis then the
anterior half was closed with a patch of
Gore-Tex 0.4 mm. When the procedure was
done with, the IVC cannula was then
reinserted, CPB restarted and warming up
begun.

B. Biventricular repair:

The septation procedure.- Two patients
with a high PVR [> 4 units] underwent a
septation procedure because they were not
candidates for a Fontan's procedure.

The anatomy of the heart in the two
patients was carefully studied
preoperatively by echocardiography and
cardiac catheterization. The two patients
had DILV with rudimentary left-sided right
ventricle with concordant A-V connection
and discordant ventriculoarterial connection
i.e. the aorta was on the left side arising
from the left-sided right ventricle which
was subaortic.

The VSD was anterosuperior with a
rudimentary anterosuperior border and a
well-developed posteroinferior border.
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The A-V bundle was anterosuperior
arising from an anterolateral A-V node, the
bundle of Hiss penetrated the junction of
the right A-V valve and pulmonary valve to
pass over the subpulmonary area along the
anterior left ventricular free wall. As it
passed along the interventricular septum, it
coursed anterior to the VSD.

Technique:

Median sternotomy, standard CPB was
instituted with an aortic cannula and 2
caval cannulae introduced directly in the
SVC and IVC to provide a wider exposure
through the right atrium [Fig. 1-51.

The approximate size of the septation
patch was determined before CPB by
noting the external dimension of the
ventricular mass and estimating the wall
thickness. An appropriate-sized piece of
knitted Dacron  was backed with
pericardium to create an impervious patch.
The patch ought be a bit smaller because if
it was too large, it would bulge into the
right ventricle and impair cardiac function,
however, if it was made too small,
dehiscence would be the end.

Cooling down to 15° was usually
needed so that period of circulatory arrest
might be wused when needed for
improvement of exposure. The interior
structure of the LV main chamber was
examined through the right-sided A-V
valve. The repair was made through the
intact right A-V valve supplemented with
an inferior fish-mouthed ventriculotomy
incision, taking care that  the
ventriculotomy incision would not interfere
with the origin of the papillary muscles and
that after septation, it would remain
rightward within the pulmonary ventricle.
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A few marking stitches were placed to
outline the proposed septation suture line.
The goals are:

1) To partition the two ventricles about
equally.

2) To provide unobstructed pathways
from the right atrium through the right-
sided A-V valve to the pulmonary artery
and from the left atrium through the left-
sided A-V valve to the VSD, outlet
chamber [right ventricle] and aorta.

3) To avoid damage to the coronary
arteries by placing all the sutures from
within the ventricles.

The position of the sutures line was
predetermined by the anatomy of the tensor
apparatus of the A-V valves posteriorly and
inferiorly and by the location of the
semilunar valves and VSD superiorly. So,
only anteriorly can the surgeon select the
suture siting in an attempt to partition the
ventricle equally.

Teflon-pledgetted, 2/0 Dacron mattress

- sutures were placed and held individually

by small hemostats. The most difficult area
was the heavily trabeculated diaphragmatic
surface.

The suturing was begun there and then
carried out posteriorly and superiorly
between the tension apparatus of the right
A-V valve and that of the left A-V valve.
Starting again at the diaphragmatic surface,
the suture placement was carried out to the
left and anteriorly and then superiorly along
the anterior LV wall in the previously
determined line, the suture line passed over
the VSD and then swang posteriorly and the
right beneath the subpulmonary area.
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Fig. (1-4): Diagram illustrating how the disposition of the conduction tissues in double-inlet left
ventricle with left-sided rudimentary right ventricle can apparently vary according to the
approach of the surgeon. The left panel shows the basic arrangement of the conduction axis as
seen in short axis of the ventricular mass viewed from above. The "safe area " for excision of
the apical trabecular septum is marked. The upper right panel shows how the surgeon would
view the axis if approaching through the dominant left ventricle [or through the right

atrioventricular valve]. The lower right panel shows the view through the left-sided
rudimentary right ventricle.
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Fig. (1-5): Insertion of the aortic cannula might be, somewhat, difficult because the aorta was
on the left [L-TGA] as in corrected TGA. So, an artery forceps holding the adventitia of the
aorta was pulled down and to the right to help cannulating the aorta.
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The sutures ought to be placed close
together, 20-30 sutures were usually
required. As they were individually
clamped and set aside, care was taken to
maintain their proper order. The sutures
were passed through the patch, the patch
was slid into position and the sutures were
tied.

Results

Out of 20 patients with DIV, 17 patients
with DILV, 2 with DIRV and one patient
with double-inlet ventricle of undetermined
morphology. Five patients died, 2 patients
after the Fontan's operation in the first week
postoperatively because of elevated central
venous pressure and decreased left atrial
pressure due to decreased forward flow
from the right atrium to the pulmonary
artery. The two patients had not had a
hemiFontan's procedure beforehand and
direct connection of the RA to the PA was
adopted.

One patient died after bidirectional
Glenn's operation due to markedly elevated
SVC pressure most probably due to small
anastomotic stoma. The patient died a few
hours after he came out of the OR.

Two patients died after the septation
procedure. The first patient could not be
weaned from the CPB because of severe
low cardiac output, while the second patient
suffered from complete heart block and
died suddenly on the 4th postoperative day.

The two patients who underwent the
total cavopulmonary connection using a
lateral patch passed a smooth postoperative
course. The two patients had undergone a
previous bidirectional Glenn's operation a
year before the procedure.

M. M. Abdel-Khalek & H. Soliman

Except for one patient, all the patients
who underwent a bidirectional Glenn's or a
hemiFontan's operation survived.

Discussion

Univentricular repair has become the
main line of treatment for cases of DIV
because  septation in all centers is
associated with a high hospital mortality, a
high incidence of surgically-induced
complete heart block, high incidence of late
reoperation for residual VSD and A-V
valve incompetence and disappointingly
high incidence of sudden death.

But, there remains a small number of
patients for whom septation is the only
reasonable definitive  surgical option
primarily because of higher than normal
PVR.

Univentricular repair in DIV is usually
made as a staged repair because patients
with DIV are considered risky patients for
complete Fontan's operation because of the
high volume overload affecting the single
ventricle function and because of the
condition of the two A-V valves.

So, the univentricular repair is usually
preceded by ahemiFontan's operation or a
bidirectional Glenn. In our institute, we
sometimes  prefer the hemiFontan's
operation as it facilitates the second
operation as we do not have to dissect
extensively in the area of the right
pulmonary artery and SVC.

This palliative operation unloads the
main ventricle and dramatically improves
the result of complete Fontan's operation.

In the second stage, Fontan's operation
is completed by diverting the IVC blood to
the SVC through a lateral tunnel of Gore-
Tex and a fenestration is made in this
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tunnel by an aortic punch, that is to say,
fenestrated Fontan.

Lastly, when the time is appropriate i.e.
no marked elevation of the central venous
pressure and no marked depression of the
LA pressure, the patient is taken to the
catheter laboratory and the communication
is closed with a percutaneously-inserted
device.

Two cases only in our institute have
been submitted to septation because of the
higher than normal PVR and because of the
suitable anatomy for this procedure. But,
the patients died in the postoperative period
because of low cardiac output in the first
case and sudden death on the 4th day in the
second case who was suffering from
complete heart block.

DILV  with concordant A-V and
discordant V-A connection is the only
anatomical variant suitable for septation
precautions as regard the avoidance of heart
block, of LVOT obstruction and of A-V
valve incompetence are essential, also
avoidance of A-V valve replacement or an
extracardiac conduit is a must.

Preoperative  understanding and full
orientation of the detailed anatomy of the
inside of this single ventricle is essential if
we decide to do septation.

Because echocardiography and cardiac
catheterization may not be able to provide
us with all the data we need because of the
complexity of these anatomical variants and
because intraoperative electrophysiological
mapping is not available in many centers,
we have postulated a scheme which helps
any surgeon to identify the important
anatomical  landmarks. This scheme
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depends on applying three rules which help
us to predict the position of the A-V
bundle, the position of the outlet foramen
whether anterosuperior or posteroinferior
and finally, the condition of the A-V valves
and whether there is straddling or not and
more important which valve is responsible
for this straddling. Those are the rules for
conductive tissue disposition in congenital
heart disease, the rule for LV septum
development and the rule of straddling of
the A-V valves respectively and we have
described the three rules in the introduction.
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Surgical Management of Completé A-V Canal Defect:
Experience of the National Heart Institute. Criteria For

Successful Repair
ABSTRACT

Eighteen patients with complete A-V canal defect have been operated on from January
1995 through December 1997 in the National Heart institute.

Their ages ranged between 6 months and 14 years. Ten patients had type A complete
A-V canal defect, 6 patients had type C complete A-V canal defect and 2 patients had

type B complete A-V canal defect.

Two patients died, one from patients with type C complete A-V canal and one from
patients with type B complete A-V canal. Criteria for successful repair are proper
repair of the A-V valves, the avoidance of heart block, the avoidance of residual septal
defect and weaning from CPB with left atrial pressure less than 14 mmHg.

M. Moataz Abdel-Khalek M.D.

J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

A-V canal defect is a complex
congenital malformation made of a triad of
atrioventricular septal defect, deficiency of
the base of the diaphragmatic wall of the
heart which is a deficiency similar to the
septal one and atrioventricular valvular
malformation. This triad is common for
partial, intermediate or complete A-V
canal.

But in complete form, A-V cushions do
not extend along the ventricular septum, in
intermediate form, anterior A-V cushion
extends along conus septum and posterior
A-V cushion extends along sinus septum,
resulting in chordal insertion of anterior and
posterior leaflets into conus and sinus septa,
spaces between these leaflets and
ventricular septum allow interventricular
shunting. In the partial form, the extension

Cardiothoracic Surgery Dept.-National Heart Institute

of the cushions along the septa — the
leaflets are inserted directly in the
ventricular septum  which  prevent
interventricular communication.

As regard complete correction of
complete form of A-V canal, successful
repair depends on good repair of the mitral
and tricuspid valve, the avoidance of
induction of heart block, the avoidance of a
residual atrial or ventricular septal defect
and weaning from CPB with left atrial
pressure not more than 14 mmHg.

First. Regarding the avoidance of A-V
valves incompetence or stenosis: the
important criteria for successful repair
of the mitral and tricuspid valve are(1):

1.  Preoperative echocardiography
should provide us with complete data as
regard the type of the A-V canal, the
condition of the A-V valves whether
competent or not, whether there is
straddling or not of the mitral valve.
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2. Careful and deliberate identification
of the anatomic characteristics.

3. After the anatomy of the anterior and
posterior common leaflets has been
carefully determined and the extent of the
underlying interventricular communication
has been defined, approximation of the

mitral components of the anterior and -

posterior common leaflets so as to
constitute the anterior leaflet of the mitral
valve.

4. Reconstruction of the mitral valve
should be in the alignment that it would
assume during systole in the preoperative
state, this alignment can often be
determined by floating the leaflets into their
closed position by infusion of saline under
pressure into the left ventricular cavity.

Second. As regard the avoidance of
heart block (2):

Thiene in 1981 studied the conduction
tissue in A-V canal defect and they
concluded the following [Figs. 1-1,1-2&
1-3]:

1. The conduction tissue disposition was
basically the same whatever the type of the
defect.

2. The defect effectively breaks up the
thickened trigonal areas of the fibrous
annulus into anterior and posterior
components, the anterior component
incorporates the aortic root and supports the
attachment of the anterior bridging leaflet,
the tendon of Todaro inserts into this
anterior fibrous area. The posterior
component where the posterior margin of
the atrial septum comes into contact with
the ascending posterior crest of the inlet
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ventricular septum supports the posterior
leaflet.

3. This division into anterior and
posterior  fibrous bodies distorts the
anatomy of the triangle of Koch. Inthe
normal heart, this triangle is produced
between the tendon of Todaro and the
attachment of the septal leaflet of the
tricuspid valve. A second triangle not
present in the normal heart is produced in
the A-V canal defects between the tendon
of Todaro and the leading edge of the atrial
septum  which, itself, contains a firm
collagenous bridging tendon. This triangle
is called the nodal triangle and its important
boundaries are the posterior insertion of the
bridging tendon to the posterior bridging
leaflet. The upper border is the ostium of
the coronary sinus.

4. The effect of the A-V defectisto
displace the entire specialized junctional
area in a posterior direction to the area of
junction of the atrial sinus septum and the
inlet part of the muscular ventricular
septum.

S. The precise location of the node
within the nodal triangle depends on the
degree of development of the sinus septum,
the more deficient the sinus septum, the
more posteriorly  deviated is the
atrioventricular node [Fig 1-3]. When the
sinus septum is well-formed, the A-V node
is away from the coronary sinus and when
the sinus septum is poorly-formed, the
coronary sinus is adjacent to the apex of the
nodal triangle and the node is adjacent to
the ostium of the coronary sinus [Fig. 1-3].

6. The A-V node becomes the
penetrating | A-V bundle precisely at the



apex of the nodal triangle, so the apex of
this triangle is the major risk point.

7. The branching segment itself was
located beneath the posterior bridging
leaflet, being superficial when the leaflet
was loosely attached but deeper when the
leaflet was adherent to the septum.

8. The left bundle branch then found
out into the left ventricle, its posterior
radiation being adjacent to the
diaphragmatic ~ wall ie. displaced
posteriorly so, it has no relationship to the
left ventricle outflow tract.

So, our recommendations to avoid heart
block are:

a) The triangle of Koch in A-V canal
defect is not a guide to the A-V node but
the posterior nodal triangle.

b) Although the apex of the nodal
triangle is the major risk point, the
conduction axis can also be interrupted by
sutures placed in either the inlet ventricular
or the sinus atrial areas.

¢) As regard the sutures placed in the
ventricular septum, it would seem advisable
always to place these stitches down the
right ventricular septal surface away from
the septal crest.

d) It is advisable to place the patch so
that the coronary sinus remains in the right
atrium but if the sinus septum is deficient
then, the coronary sinus ostium will be
adjacent to the apex of the nodal triangle
and the A-V node, so in this situation, it is
advised to piace the patch so as to
incorporate the coronary sinus within the
newly constructed left atrium.

M. Abdel-Khalek

Third. As regard the avoidance of a
residual septal defect:

1. The septal patch must be placed
between the tricuspid and mitral
components of the common leaflet which
must be attached both to the crest of the
ventricular septum and to the rim of the
atrial septal defect.

2. Often the interventricular
communication does not reach the true
annulus of the A-V valve since thereis a
variable length of fibrous fusion of the base
of the posterior common leaflet to the crest
of the ventricular septum.

3. The latter is a favorable situation, in
that it provides - a buffer area of intact
fibrous septum that protects the conduction
tissue from the suture line. When this
fibrous fusion or membrane present, the
incision in the posterior common leaflet
will have been extended posteriorly only to
the limit of the interventricular
communication.

4. When both the ventricular septal
defect and the atrial septal defect are small,
the use of a single patchis advised. But,
when the defect is big, the use of two
separate patches, one for the VSD and
another for the ASD is advised.

5. In type B complete A-V canal, the
chordae tendineae extending from the
mitral portion across the ventricular septum
to the anomalous right ventricular papillary
muscle should be severed close to their
leaflet attachments, this to avoid any
residual VSD. Later on suturing the incised
edges of the common anterior leaflet to the
patch can prevent significant mitral
regurgitation (3).
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Fourth. As regard the avoidance of a
high left atrial pressure (4):

1. A-V canal is adefect which usually
has a small left atrium because the jet of
mitral regurgitation is usually from the LV
to the RA which is attributed to the low
down atrial septal defect caused by
scooping or deficiency of the base of the
ventricular septum.

2. So, after repair of a complete A-V
canal defect, we have to ensure that after
repair, we shall get a big left atrium, so, if
the atrial septal defect was small, it should
be enlarged to use a big patch.

3. Also, it is advisable to have the patch
more to the right to add to the left atrial
side. In this way we go with the patch to the
right of the coronary sinus ostium and if the
atrial sinus septum is well-developed, we
can cross again with the suture line between
the mouth of the coronary sinus and the
apex of the nodal triangle. However, if the
sinus septum is hypoplastic then we have to
incorporate the coronary sinus in the LA.

4. In unbalanced form of A-V canal
where the left side may be small, leaving a
residual atrial septal defect is advised. The
residual defect should be controlled by
continuous 4/0 prolene sutures as a purse-
string suture around the defect and brought
outside the heart, to adjust the size of the
defect so as to have a satisfactory left atrial
pressure at completion of bypass.

Patients

Eighteen patients with complete A-V
canal defect have been operated on in the
period from January 1995 through
December 1997 in the National Heart
Institute.
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Their ages ranged between 6 months
and 14 years. Ten patients had type A
complete A-V canal defect, 6 patients had
type C complete A-V canal defect and 2
patients had type B complete A-V canal
defect.

Two patients died in this series, one had
type C complete A-V canal and one had
type B complete A-V canal. The patient
with type C died on the second
postoperative day because of persistent
pulmonary hypertension which lead to
hypoxia and low cardiac output. The
patient with type B died because of severe
mitral regurgitation caused by excision of
the chordae tendineae straddling the
ventricular septum and attached to a
papillary muscle in the right ventricle.

Methods

Median stemotomy. The anatomy of the
anterior and posterior common leaflets has
been carefully determined. The two
components of the anterior mitral leaflet
were approximated. The entire length of the
crest of the ventricular septum was exposed
and the anterior and posterior common
leaflets were incised along a line estimated
to demarcate the tricuspid from the mitral
components of the leaflets.

In type A deformity, the natural division
in the anterior common leaflet has already
shown this demarcation, between the mitral
and the tricuspid parts. A septal patch
between the tricuspid and ‘mitral
components of the common leaflet was
inserted.

When the ventricular.and atrial septal
defects were small, we usually preferred a
single patch but when the septal defects
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Fig. (1-1):

were large, a double patch technique was
preferred.

In type C variant, it was necessary to
incise the anterior common leaflet along a
line estimated to demarcate the tricuspid
from the mitral components of the anterior
common leaflet. A similar incision in the
posterior common leaflet was nearly always
required which extended from the free
margin of that leaflet to the posterior limit
of the underlying ventricular
communication.

Precautions for successful repair have
been mentioned in the introduction to this
work, and they included:

1. Avoidance of A-V  valve
incompetence or stenosis.

2. Avoidance of heart block.

M. Abdel-Khalek

Fig. (1-2):

3. Avoidance of a residual septal defect.

4. Avoidance of a high left atrial
pressure.

Results

Eighteen patients with complete A-V
canal defect have been operated on in the
period from January 1995 through
December 1997 in the Nationai Heart
Institute. Their ages ranged from 6 months
to 14 years. Ten patients had type A
complete A-V. canal, 6 patients had type C
complete A-V canal and 2 patients had type
B complete A-V canal.

One patient with type C complete A-V
canal and another one with type B died
after the corrective procedure.

. The patient with type C was a female
baby 15 months old with severe pulmonary
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Fig. (1-3):

hypertension [PAP 75 mmHg]. Weaning
from CPB was difficult because of a high
PAP which necessitated intrapulmonary
infusion of PGE, [protein VR 500 mg].
The - patient improved with intensive
postoperative management and prolonged
hyperventilation and on the 3d
postoperative day, she could be weaned
from the ventilator and seemed to be doing
well. Weaning from the inotropic support
could also be made [epinephrine 0.2
wkg/min]. On the 4th postoperative day,
the baby became hypoxic with high CVP
[25 mmHg] and low blood pressure and a
low systemic oxygen pressure, a condition
which has been diagnosed as pulmonary
hypertensive  crisis. The patient was
reintubated and ventilated with heavy
sedation and reinfusion of PGE,, but with
no improvement and she died on the 4th
postoperative day.

The other patient with type B complete
A-V canal defect was afemale patient 14
years old with severe straddling of the
chordae tendineae of the left superior
leaflet of the mitral valve which was
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inserted into a papillary muscle in the apex
of the right ventricle. PAP was 85 mmHg.
We were obliged to sacrifice this leach of
chordae tendineae at the leaflet tissue and
then suturing the incised edged of the
leaflet to the septal patch.

Intraoperative testing of the mitral valve
revealed moderate degree of mitral
regurgitation near  the anterolateral
commissure which was judged acceptable.

In the postoperative period, the
increased PVR which was complicated with
moderate mitral regurgitation lead to
disturbed hemodynamics of the patient.
The patient has been reoperated upon for
mitral valve replacement where St. Jude
Medical valve size 27 mm has bee used but
the patient couldn't be weaned from CPB.

As regard the morbidity, 3 patients
suffered morbid events, one with type A,
two with type C suffered from complete
heart block but only one patient with type C
required permanent pacemaker.

Discussion

With the progressive development of
pediatric cardiac surgery in Egypt which
lead to operating on babies with low body
weight [4-5 kgs], cases of complete A-V
canal attracted a lot of attention of the
pediatric cardiac surgeon who started to
encounter this anomaly with increased
frequency.

In the National Heart Institute and
before 1995, only 2 cases of complete A-V
canal have been described in more than 20
years of open heart surgery. Starting from
1995 through December 1997, 18 cases of
complete A-V canal have been described in
this work, meaning that more attention is



being given to this anomaly as a guide for
successful repair.

Insistence to get competent A-V valve,
avoidance  of complete heart block,
avoidance of a residual defect and weaning
from CPB with a left atrial pressure less
than 14 mmHg are the essential criteria for
successful repair as was described in the
introduction to this work.

We can add to these criteria some
important points which apply to any baby
submitted for open heart surgery. These
points are;

First: Preoperatively:

The preoperative echocardiography
should provide us with accurate data as
regard the detailed anatomy, the type of the
complete A-V canal, the size of the atrial
and ventricular septal defect, the presence
of straddling of the chordae tendineae of
the mitral leaflets, the presence of double-
orifice mitral valve and more important, is
the exclusion of associated diseases as
Fallot's tetralogy which is not uncommonly
associated with complete A-V canal in
which cases , the ECG axis becomes a right
axis instead of the superior axis of complete
A-V canal. Other associated diseases are
TGA, parachute mitral valve, interrupted
aortic arch, SAM and Ebstein's anomaly of
the tricuspid valve.

Preoperative evaluation of the different
systems of the baby is essential and most
important in baby with complete A-V canal
or any baby with left-to-right shunt is the
condition of the chest, any chest infection
should be corrected preoperatively with the
proper antibiotic and follow-up with
repeated x-ray of the chest and leucocytic
count is very helpful. Any diarrhea present
should be corrected as it may affect the
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fluid balance of this baby and may low
down the resistance.

Second: Intraoperatively (5,6,7,8,9,10)

* Heart surgery for neonates 4 or 5 kgs
in weight necessitates the cooperation of
the surgeon, the anesthetist and the
perfusionist.

* The anesthetist should be acquainted
with anesthesia in the neonates, most
important is the ability to insert all the
venous and arterial catheters without
complications, for example, inability to
have a good arterial line from the radial
artery may affect the outcome of the whole

surgery.

* Also, a good central venous line in the
internal  jugular vein for infusion of the
inotropes and monitoring of the CVP is
very crucial, this central venous line should
be with a double or triple-lumen catheter to
provide a multiple access to the central
veins. The availability of a left atrial
catheter is very helpful for monitoring the
left atrial pressure in patients with complete
A-V canal. But this catheter should be
introduced by the surgeon through the left
atrial appendage and tied by a pursestring
suture, because the introduction of a Swan-
Ganz catheter by the anesthetist is not
possible in the neonates or small children.

* Also, all the infusions given by the
anesthetist should be given with an electric
syringe pump, which can work with a flow
rate down to 0.1 mL/hr. This is for accurate
control of all the fluid intake.

* Care of the ventilation of the baby
during the operation, the ventilator should
be a pressure-cycled one to avoid ahigh
airway pressure which can lead to a
barotrauma. ’
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* Also, care of the left lung in particular
because the tube may slip into the right
main bronchus leading to left lung collapse.
The use of nasal intubation is better for a
child expected to be ventilated for a long
time and follow the curve which determines
the proper length of the endotracheal tube
for nasal or oral intubation according to the
weight of the baby, this is to ensure that the
tube will not proceed more into the right
main bronchus.

* Also, the -use of Jackson's T-piece for
manual ventilation  especially during
transportation of the baby after surgery is
better than the use of the classical hand
ventilator [The Ambu bag].

* Transportation of the baby with the
presence of a transportation monitor which
can demonstrate the ECG, the invasive
blood pressure and the O, saturation of the
baby is very crucial.

* The perfusionist should be aware of
the different precautions needed for
neonates and small infants. The use of a
membrane oxygenator is very helpful as the
time of CPB may be very long and this
membrane oxygenator may help protect the
lung surfactant and decrease the possibility
of hemolysis.

*The use of one unit of fresh blood
together with 30 mL/kg of Hartman's
solution as a priming fluid is accepted, but
if the baby has a hematocrit less than 35%,
the use of whole blood in the priming is
better. :

* Careful measuring of the fluid balance
of the baby and the acid-base balance,
weaning from CPB with a hematocrit more
than 30% is preferred.
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Third: Postoperatively (8):

Postoperative care of a baby with
complete A-V canal defect is the same as
any baby with complex cardiac lesion
submitted to an open heart surgery. Baby
less than 8 kg should be managed and
manipulated in a special ICU resuscitator
which has a warmer to warm up the baby.
This warmer should have a servo controller
which means that there is a probe for
measuring the surface temperature of the
baby and we adjust the servo device at the
required temperature and if the temperature
of the baby decreases less than the set up
level, the warmer works automatically to
keep the temperature of the baby fixed.

* Care of the fluid balance, sodium and
potassium levels, nutrition and care of the
cardiovascular subsystem hemodynamics
by manipulating the preload, the afterload
and the cardiac dysrhythmias.

*In patients with complete A-V canal
defects, the presence of a left atrial line is
very helpful and the LAP should be
maintained between 5 and 14 mmHg. In
the presence of LAP greater than 15
mmHg, it may be necessary to administer
frusemide 1 mg/kg intravenously together
with further inotropes. In this instance, the
use of 2D echocardiography for the
assessment of the mitral valve and LV
function is mandatory.

* Cardiac dysrhythmias represent a
major problem in the postoperative care of
a baby with complete A-V canal. So, the
patient must return from the OR with four
pacing wires, two of them are attached to
the right ventricle and emerge on the left
side of the midline, and the other two wires
are attached to the right atrium and emerge



on the right side of the midline. If the baby
is in sinus rhythm less than 100 BPM, atrial
pacing at 120 BPM may be indicated.

* Digitalization may be needed with
sinus tachycardia but veiy carefully in
patients with complete A-V canal repair
whom may have transient junctional
rhythm and may pass into complete heart
block. The presence of A-V sequential
pacing is very helpful because it allows for
a very fast pacing [up to 600 BPM] to the
atrium  followed by rapid decrease to
manage cases with atrial flutter [overdrive
pacing].

N.B. Never connect a rapid pacer to the
ventricular wires.

* Junctional tachycardia is a common
form of dysrhythmia after repair of a
complete A-V canal and needs overdriving
with atrial pacemakers set at 10-15% above
current rate and if this is ineffective, faster
pacing rates can be employed up to 600
BPM. Also cooling to 34°c is helpful.

* Avoidance of pulmonary hypertensive
crisis in babies or children after repair of
complete A-V canal is important. The
unavailability of phenoxybenzamine and
nitric oxide therapy in Egypt adds much to
this problem. Precipitating factors are:

1. Hypoxia.

2. Hypercarbia.
3. Acidosis.

4, Pain.

5. Increased
temperature gradient.

core/peripheral

- The management of this crisis includes

(1n).
1.Hand bagging with 100% oxygen.

M. Abdel-Khalek
2.Prostaglandin or prostacyclin infusion.
3.Complete sedation and paralysis.
4.Decrease core temperature.
5.Aminophylline infusion.

- Care of the renal system:

The greatest risk of postoperative renal

failure is hypotension which may be
potentiated by hypoxia, acidosis,
hypoglycemia, volume overload,
hypothermia,  arrhythmia and  the

administration of oi-adrenergic agonists.
- Management:
* Optimize cardiac output.

* Frusemide 1 mg/kg IV, this dose may
be repeated up to 5 mg/kg.

* Dopamine 2-5 wkg/min.

*  Mannitol 20% 0.5 gm/kg over 15
minutes.

* A water load test 10 mL/kg may be
considered if intravascular water depletion
is suspected.

* If all these measures failed, peritoneal
dialysis must be considered.

- Indications for dialysis.

* BUN greater than 100 mg/dL.

* Uncontrollable hyperkalemia.

* Intractable severe metabolic acidosis.

* Severe hypo- or hypernatremia and
fluid overload.

Infants and neonates with acute renal
failure cannot afford the conventional
peritoneal dialysis, but we use the cross
flow technique in which two peritoneal
catheters are used one for infusion and the
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other for drainage and the dialysis solution

is not allowed to stay inside the peritoneal -

cavity. The fluid is given at a rate of 30
mL/kg/hr of 1.36% dialysis solution.
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Rastelli’s Operation for Anatomical Repair of TGA with VSD
and LVOT Obstruction: Experience of the National Heart

Institute & Criteria of Successful Repair

ABSTRACT

Fourteen patients with TGA & VSD together with LVOT obstruction underwent
anatomical repair of their defects using the Rastelli technique in the NHI from
March 1993 through February 1997.

Their ages ranged from 5 years to 9 years. The patients were classified into 3
groups according to the type of the conduit used for restoring the continuity
between the RV and PA.

Group I: comprised 7 patients in whom we used composite Dacron conduits
containing a xenograft valve.

Group II: comprised 4 patients in whom we used a simple Dacron conduit without
a valve.

Group III: comprised 3 cases in whom we used the Polystan Bioprosthesis which is
a valved pulmonary conduit made of a "Jersey type woven polyester" tubular
vascular prosthesis supplied with a tricuspid valve in the middle position of the
tube. The tube is lined with pericardium which is attached with horizontal rows of
stitches 1 cm apart.

A segment of gel seal Dacron conduit is tailored to the proper configuration and
used as a ventricular septal defect patch, diverting LV blood through the VSD into
the aorta.

Conduit complication in the form of obstruction from neointimal peel formation,
valvular degeneration or calcification were prominent in group I patients [2
patients] 2 patients one in group I and another in group II developed LVOT
obstruction which could have been caused by a VSD that was too small or by the
geometry of the tunnel. Group III patients showed no complication or mortality.

We could not use aortic or pulmonary arterial homograft because they were not
available in the NHI.

Immediate hospital mortality: one patient died in group I from bleeding, while 2
patients, one in group I and another in group II from LVOT obstruction. Late
mortality: two patients in group I died from conduit complication.

M. Moataz Abdel-Khalek M.D.; & Hassan Abdullah Al-Sawy M.D.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

Cardiothoracic Surgery Dept.-National Heart Institute
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INTRODUCTION

Rastelli's operation has usually been
reserved for older and bigger children
[more than 5 years of age] with TGA, VSD
and LVOT obstruction (1,2,3,4,5,6,7,8).

Poor results in younger children were
reported in the early Mayo Clinic
experience. These were attributed to the
difficulty of creating an unobstructed tunnel
from the LV to the aorta in the smaller
infant's RV and the likelihood of early
conduit obstruction as a result of
subsequent growth of the younger patient
and the associated rapid conduit and valve
calcification.

The anatomic criteria that are useful in
choosing the best type of repair and that are
essential for successful outcome are:

1. Normal LV and RV
function.

size and

2. LV systolic pressure higher than
80% of the RV systolic pressure.

3. No major abnormalities of the A-V
valves that would interfere with repair e.g.
septal chordae of the T, valve attached to
the edge of the VSD.

4. The VSD should be in a subaortic
position otherwise resection of the
infundibular septum may be required to
achieve an  unobstructed LV-aortic
connection.

The technical criteria that are essential
for successful outcome are:

A. Criteria for the septal patch:

The patch used in Rastelli's operation is
a spiral patch used for intraventricular
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tunnel repair not just to close the VSD as
the normal straight patch but it is used to
establish a new LVOT. It should have
certain criteria all directed towards
prevention of LVOT obstruction.

* The patch is usually longer than the
straight patch but it should be as short as
possible because the longer the LVOT the
easier to get obstructed.

* The patch is usually more oblique
than the ordinary VSD patch but it should
be as straight as possible to avoid LVOT
obstruction.

This can be achieved if the VSD is
directly subaortic but if not, then, we have
to resect the conus septum to have an
unobstructed tunnel from the LV to the
aorta (9).

* The patch should be as wide as
possible because the narrower the LVOT
the easier to get obstructed. This can be
achieved by enlarging the VSD anteriorly
to make it at least the same size as the
aortic valve.

* The patch made of a segment of a
Dacron conduit to ensure an unobstructed
pathway but we should be careful that this
segment should not represent more than
one-third of the LV-aortic pathway i.e. at
least two-thirds of this pathway should be
made of the patient's own tissue. This is to
ensure normal growth of the newly
fashioned LVOT (10).

B. Criteria of the conduit (11,12,13):

* The distal anastomosis between the
conduit and the distal pulmonary
confluence should be as wide as possible.
This can be achieved by augmenting the



distal pulmonary confluence with a
pericardial patch or by spatulating the distal
end of the conduit.

* It should not cross the midline and
should be placed on the left side of the
aorta allowing it to lie in the anterior left
hemithorax in order not to be compressed
by the sternum.

* If the PVR is low, a valve-free conduit
can be used but when using a valved
conduit, the valve should be away from the
ventriculotomy on the left side of the aorta.

Patients

Fourteen patients with TGA & VSD
together with LVOT obstruction underwent
anatomical repair of their defects using the
Rastelli technique in the NHI from March
1993 through February 1997.

Their ages ranged from 5 years to 9
years. The patients were classified into 3
groups according to the type of the conduit
used for restoring the continuity between
the RV and PA.

Group I: comprised 7 patients in whom
we used composite Dacron conduits
containing a xenograft valve.

Group II: comprised 4 patients in whom
we used a simple Dacron conduit without a
valve.

Group III: comprised 3 cases in whom
we used the Polystan Bioprosthesis which is
a valved pulmonary conduit made of a
"Jersey type woven polyester" tubular
vascular prosthesis supplied with a tricuspid
valve in the middle position of the tube.
The tube is lined with pericardium which is
attached with horizontal rows of stitches 1
cm apart.

M. Abdel-Khalek & H. Abdullah Al-Sawy
Methods

The heart and great vessels are exposed
through a median sternotomy incision.
Pericardium was harvested and preserved in
glutaraldehyde for eventual use in the
repair if needed.

All  previously created palliative
systemic-pulmonary shunts were mobilized
for ligation or division. CPB with distal
aortic perfusion cannula and two right-
angled venous cannulae to have a good and
wide exposure through the RA. Crystalloid
cold potassium cardioplegia in the aortic
root was used.

Total body hypothermia to 18° to 20°
was preferred to have a short period of
circulatory arrest to facilitate excellent
exposure within the pulmonary arteries and
ventricles even in the presence of
significant bronchial circulation:
Decompression of the left ventricle using a
plastic sump catheter placed through the
LSPV.

The VSD was exposed and managed
through the RA and then completed through
an anterior right ventriculotomy in a
longitudinal axis pointing towards the distal
anastomosis and avoiding major coronary
arteries. Obstructive muscle bundles around
the ventriculotomy incision were excised.

The conal septum was excised superior
and anterior to the VSD to create the
longest possible communication between
the left and right ventricles.

The LVOT was obliterated by
extracardiac ligation or division and
suturing of the main pulmonary artery.

A segment of "double-velour Dacron
conduit" was then tailored to the proper
configuration and used as a VSD patch
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diverting LV blood through the VSD into
the aorta.

The patch was secured with a series of
4/0 polypropylene sutures with Teflon
pledgets extending from the T, valve
posteriorly and to the cephalad aspect of the
ventriculotomy.

Generally, the pulmonary trunk was not
divided since the conduit lied in anideal
position when end-to-side rather than end-
to-end anastomosis was made to the
pulmonary artery.

The pulmonary trunk was opened with a
longitudinal incision along its left side
carrying this, if necessary, on to the
proximal portion of the left pulmonary
artery.

The conduit was prepared, in group I
patients, we used a Dacron conduit with a
xenograft valve [Hancock valve] inserted in
its middle part. In group II, we used a
simple Dacron tube without a valve [PVR
<3 units]. In group III, we used Polystan
bioprosthesis which was a valved conduit
made of Jersey type woven polyester
tubular vascular prosthesis supplied with a
tricuspid valve in the middle position of the
tube. The tube was lined with pericardium
attached with horizontal rows of stitches,
approximately 1 cm apart. The pericardium
lining had a thickness between 0.1 and 0.15
mm.

The mesothelial side of the pericardium
was on the luminal side of the tube. The
three cusps were also made from
pericardium having a thickness of between
0.1 and 0.15 mm. The cusps with the
mesothelial side upwards were sutured on
to the open, flat-out pericardial-lined
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polyester, which was then made into a tube
by stitching longitudinally.

The prosthesis is totally covered on the
inner surface by pericardium. The conduits
are available in sizes 12 mm, 14 mm, 16
mm, 20 mm, 22 mm & 24 mm internal
diameter. In our patients, we used size 18
mm in one patient and size 20 mm in two
patients [Figs. 1-1, 1-2 & 1-31.

The conduit should lie smooth in an arc
shape with the convexity to the left pointing
into the left pleura.

End-to-side anastomosis was made of
the graft to the pulmonary trunk. If the
main pulmonary artery was small, which
was not usually the case, we excised it and
made the anastomosis to the distal
pulmonary confluence which could be
enlarged by augmenting this common
opening between the two pulmonary
arteries with two pericardial patches on the
left and right sides or we could spatulate
the distal end of the conduit to augment the
distal  anastomosis instead of the
pericardium but this could lead to kinking
of the conduit in our experience.

A period of deep hypothermia and low
perfusion or circulatory arrest was
sometimes needed to complete this distal
anastomosis if there was excessive
bronchial circulation.

The proximal anastomosis to the right
ventriculotomy was made with interrupted
4/0 Ticron or Ethibond, Teflon-pledgetted
mattress sutures placed from within around
the heel of the graft, the remainder of the
suture line was made by placing similar
sutures from without so as to evert this part
of the anastomosis.



Valved Pulmonary Conduit (VPC)"

A B C D E

Order Code  Dimensions in mm

930012 8 14 51 51 12
930014 10 16 50 50 14
930016 11 18 50 50 16
930018 13 20 49 49 18
930020 15 22 48 48 20
930022 16 - 24 47 47 22
930024 17 26 46 46 24

When the anastomosis was completed,
the conduit lied in a smooth curve well
away from the sternum and off to the
patient's left side.

With the Polystan bioprosthesis [group
III patients], we preferred to suture the
posterior part of the tricuspid pericardial
valve to the cephalad part of the
ventriculotomy incision, then we completed
the closure of the ventriculotomy incision
with  glutaraldehyde-fixed pericardium
sutured to the anterior part of the valve
annulus and the rest of the pericardium for
the hood over the ventriculotomy. This
decreased the possibility of being
compressed by the sternum.

Rewarming started and weaning from
CPB was done as usual leaving the sternum
opened and covered only by Gore-Tex
patch [0.4 mm], has been adopted in 3
patients in group 1 and one patient in group
11, only for 24-48 hours, then reclosure has
been made.

M. Abdel-Khalek & H. Abdullah Al-Sawy
Results

Immediate hospital mortality was 3
patients, one patient in group I from
bleeding. This patient was reopened but he
died from bleeding due to coagulation
defects as a complication of excessive
surgical blood loss and most probably DIC.

Two patients, one in group I and another
in group II died from LVOT obstruction
which was most probably from the
geometry of the tunnel or a VSD which was
too small and not directly subaortic and
couldn't be enlarged enough.

Late mortality  from  conduit
complication occurred in 2 patients in
group 1. Conduit complication in the form
of obstruction from neointimal peel
formation,  valvular degeneration or
calcification were prominent in group I
patients. One of them underwent
reoperation but died during reopening from
massive bleeding from the conduit.

Discussion

Rastelli's operation is a procedure used
for the management of TGA with VSD and
LVOT obstruction. It is a member of the
intraventricular rerouting operations as
Koashima & MeGoon operations which are
operations used to re-establish the route
between the LV and its major vessel, the
aorta.

It is used in TGA with VSD and LVOT
obstruction but characteristically the VSD
is not closed and the outflow obstruction is
not resected.

We mean that the VSD is used to
fashion a new LVOT using a spiral shaped
patch to fashion this tunnel. The patch
should have certain criteria all directed
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Figure (1-1) (1-2 & 1-3): Valved pulmonary conduit

towards preventing LVOT obstruction as
has been mentioned in the introduction.

Also, the outflow obstruction should not
be attacked directly but it should be
bypassed with a conduit. Because if the
LVOT obstruction can be relieved directly,
it is better to do arterial switch operation
which is the best operation for TGA as it
avoids the complication of the conduit and
of the tunnel patch.

The conduit should have certain criteria
to prevent or decrease the incidence of
conduit complications in the form of
obstruction or valvular degeneration as
have been mentioned in the introduction.

The unavailability of aortic or
pulmonary homograft in Egypt and in the
NHI raises the problem of conduit
complications.

The use of a valve-free right ventricle to
pulmonary arterial communication may
reduce the complication associated with
valve degeneration in selected patients, but
the effect of valve-free pulmonary artery on
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RV function must be considered in terms of
quality of life and exercise tolerance.

We can see that group I patients with
composite Dacron conduit containing a
xenograft valve have the highest incidence
of mortality and morbidity due to conduit
complication and valvular degeneration.

Group II patients with a valve-free
conduit has less mortality but the effect on
RV functions and exercise tolerance is not
predicted. Also, it can be done only in very
selected patients with PVR less than 3
units.

Group III patients, we used the Polystan
bioprosthesis as described before. Its main

advantage is that it is more or less
analogous to the homograft with the
advantage of ©being available with

reasonable coast and in different sizes
together with easy handling and suturing.

But, being only for low pressure
chambers as recommended by the
manufacturer, its long-term result as regard
durability and resistance to calcification



and degeneration may be doubtful in
comparison to the homograft which can be
used in low and high pressure chambers.

However, until now and according to
our limited experience with this new
bioprosthesis, it seems to provide an
excellent substitute and alternative to the
aortic and pulmonary arterial homografts.
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T Shaped Ministernotomy for Valve Surgery
ABSTRACT

The Surgeon's interest in minimal invasive procedures has been increasing. The
potential of less surgical trauma, greater patient comfort, shorter hospital stay, lower
chance of postoperative complications and better cosmetic appearance, are used to
justify this current tendency. For surgical repair or replacement of cardiac valves,
adequate exposure is crucial. Various surgical incisions have been advocated to adress
cosmetic aspects, i.e. Lateral thoracotomy, submammary skin incision, J - shaped
upper sternotomy and inverted C-Shaped sternotmy. To combine adequate access with
a smaller scar, less pain and reduced respiratory discomfort as well as shorter hospital
stay, T-shaped Lower Ministernotomy has been proposed.

From April 1997 till October 1977, 25 patients had been operated upon for valve
surgery using the T-shaped Ministernotomy. Aortic valve replacement was done for 18
patients, mitral valve replacement for 5 patients and mitral valve repair for 2 patients.

There were no intraoperative complications. All patients survived and could be
discharged home within one week. Cardiopulmonary bypass time, aortic cross clamp
time, and total operating time mean 93119, 54119 and 162440 minutes, respectively.
Five patients could be extubated in the operating theater, the others in the intensive
care unit at a mean of 7+4 hours postoperatively. Chest drainage was 260 + 210 ml. in
mean. This approach showed a better cosmetic scar, less surgical trauma, minimal
respiratory discomfort and a potentially lower risk of infection. Patient satisfaction
was high.

Samieh Amer, MD, Yahia Balbaa, MD, Tarek Helmi, MD, Thab El-Shihy, MD and Wagih

El-Boraey, MD.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

THE T-shaped ministernotomy for
routine cardiac operations was described by
Moreno - Cabral on, 1997. (1) He reported
that this approach has the advantages of
providing better exposure than parasternal
and transverse 'Mini" incisions. It also
preserves the internal thoracic arteries,
which are sacrificed with transverse
incisions. In addition, direct connulation is
simple. It provides versatility for combined
procedures . The incision can be simply

Cordiothoracic Surgery Department, Cairo University

converted to a full sternotomy. A distinct
advantage of the T- Shaped Ministernotomy
is less postoperative discomfort, Because
the clavicle and the first and second ribs are
undisturbed when the manubrium is left
intact (1) unlike the approaches of Benetti,
F.J. and colleagues, 1997 (2) and Cosgrove
DM III and his colleague, 1996 (3) this
approach does not need femoral
connulation with its sequelae.

Patients and Methods

From April 1997 Until October 1997, a
series of 25 consecutive patients with
severe aortic and mitral valve diseases
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Table (1):

Variable Mean £ SD Range
Cardiopulmorary bypass time (min) 93+19 73 -122°
Aortic cross clamp time (min) 54 +19 32-90
Total Operation time (min) 162 + 40 130 - 223

Fig. (I): Showing a drawing and an incision for the T-shaped ministernotomy

underwent valve surgery via aT - shaped
ministernotomy. Aortic valve replacement
with prosthetic valves was done in 18
patients, mitral valve replacement with
prosthetic valves was done in 5 patients and
mitral valve repair was done in 2 patients.
The patients were 9 males and 16 females.
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Their age ranged between 10 and 34 years
with a mean of 29+ 4.1 years.

Patients were given total endovenous
anesthesia and were ventilated via an
endotracheal tube. An 8 cm vertical skin
incision was made extending from the
xiphoid to the 3rd intercostal space. The
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Fig. (I): An intraoperative view for the surgical field

midline sternotomy started just at the
xiphoid and extended to the level of the 3rd
intercostal space, where it is "Td" to the left
and right. Care taken to avoid injury to the
intercostal pedicles (Fig.II).

A standard sternal retractor was inserted
and exposure of the ascending aorta was
enhanced by lifting the manubrium with a
fork retractor. A hemostat was applied to
the adventitia of the root of the aorta and
was pulled down by the assistant surgeon,
so as to expose-an additional length of the
ascending aorta. Direct cannulation of the
aorta and right atrium was done. The vent

was inserted into the pulmonary artery.
Conventional Cardiopulmonary bypass was
conducted under  moderate general
hypothermia. The aorta was cross clamped
Just below the aortic cannula. In case of
aortic valve replacement, the aorta was

“opeued transversely above the sinotubular

junction, and the potassium - rich
cardioplegia solution was adminstered
directly into both coronary ostia with a
rigid coronary perfusion connula. In case of
mitral valve repair or replacement, the
cardioplegia solution was adminstered into
the aortic root. The left atrium was opened
as in conventional surgery, Fig (III).
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Fig. (IIT): An intraoperative view of mitral valve replacement

At the end of surgery, sternal closure
was done with standard peristernal wires
and an additional set of vertical wires from
sternum to manubrium,

Results

There were no intraoperative
complications requiring conversion into
conventional sternotomy. Table (1) shows
the cardiopulmonary by pass time, aortic
cross - Clamp time and total operation time.

Eight patients needed slight intropic
support with epinephrine during the first
hours after the operation. Five patients
could be weaned off the respirator and
extubated directly in the operating theater.
All others were extubated inintensive care
unit at a mean of 7% 4 (standard deviation)
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hours (Range 2 to 13 hours) postoperatively
and mobilized on the next day. The chest
drainage lost during the first 24 hours mean
260 + 210 (standard deviation) ml (range
80 to 830 ml). The need for blood
transfusion was 235 * 400 (standard
deviation) ml (range, O to 1500 ml); 15
patients (60%) had no blood transfusion at
all.

All patients survived. All could be
discharged home within 1 week. Non of the
patients showed signs of wound infection or
mediastinitis.

Comment

Minimally invasive valve surgery is
suitable for the majority of patients with
isolated aortic or mitral defects (4).
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Fig. (IV): Postoperative view of the wound

Although median sternotomy remains
the most reliable approach to the heart, for
cosmetic reasons a Y-incision in the neck
was introduced. (5) Alternatively in girls
and young women a bilateral submammary
skin incision is made (6). However, the
extensive subcutaneous detachment to
expose the stermnum and the potential risks
of both infection and sensory changes in the
breast have led to its abandonment. The
complications of stemotomy are well
known (7). Antero lateral thorocotomy
through the 4th intercostal space is an
adequate approach  for  procedures
performed through a right atriotomy. This

approach however, presents some potential

disadvantages such as opening of the

pleural space, which could provoke greater

incidence  of atelectasis and other:
pulmonary complications, as well as greater

postoperative pain due to trauma to

intercostal nerves. (8)

To avoid the potential drawbacks
associated with sternotomy, interest in
minimally invasive cardiac surgery started
as evidenced in myocardial
revascularization with or without the use of
extracorporeal circulation (9), and for aortic
and mitral valve replacement (10).

The T-shaped ministernotomy has the
advantages of eliminating the postoperative
pains, sternal instability and overstitching
of the sternum with resulting brachial
plexus damage (2). This enabled us to
extubate 20% of our patients inside to
operating theater, while the remaining
patients were extubated early in the
intensive care unit (average 7+4 hours),
postoperatively and mobilized next day.
Cosmentic, and psychological
considerations are also met, especially in
women. Most patients were satisfied
cosmetically, and were discharged from the
hospital within 7 days.

The limited exposure did not affect the
course of surgery, and exposure of the
ascending aorta was improved by applying
traction on the aortic root adventitia by a
haemostat. Non of the patients needed
conversion to conventional stenotomy.
Cardiopulmonary bypass, cross clamp and
total  operation times showed no
prolongation than normal. The amounts of
blood loss and transfusion were acceptable.

One of the advantages of T-shaped
ministernotmy over the other exposures
including the limited upper sternotomy, is
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the good exposure of the entire heart,
allowing sufficient debubbling of the heart
at the end of surgery and better access into
all the chambers and vessels.

Conclusion

Our initial experience with the T-shaped
ministernotomy  confirms that, it is a
promising technique that can be considered
as an alternative to conventional
stemotomy. The access is adequate for
isolated mitral or aortic valve surgery. The
advantages include a better cosmetic scar,
less surgical trauma, minimal respiratory
discomfort and lower risk of infection.
Despite the Limited approach, the surgical
field was satisfactory with good exposure of
the entire heart. With some technical
manipulation, better exposure of the
ascending aorta could be achieved.
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Pericardioperitoneal Window Versus Video Assisted
Thoracoscopic Drainage in the Management of Aseptic
Pericardial Effusions
ABSTRACT '

In this study, 39 patients with massive aseptic pericardial effusions were referred to
surgery for diagnosis and therapy of their effusions. They were divided into two
groups. Group I; included 24 patients for whom subxiphoid pericardial window
(SPW) was performed. Group II; included 15 patients subjected to video assisted
thoracoscopic surgical (VATS) drainage of their effusions.

In group I, the age ranged from 6 months-72 years (mean 37.27 years, 4 patients below
10 years). No mortality was reported. The morbidity was minor and included;
arrhythmias in 25% of patients, minor wound infection in 16.67% and leakage from
drainage site in 16,67%. Recurrence of the effusion occurred in one patient (4.17 %)
for whom pericardiectomy was performed.

In group II, the age ranged from 18- 60 years (mean 38.13 years, no patients belew 10
years). No mortality was reported. The morbidity was also minor, including;
arrhythmias in 20%, minor wound infection in 13.3%, leakage from drainage site in
6.67% and pneumonia in 13.3%. Recurrence of the effusion occurred in one patient
(6,67 %) for whom SPW was done.

The two groups differed significantly only in: a- Performance status, being better for
group II, b- Type of anaesthesia. local in 66.67% and general in 33.3% in group I, and
only general in 100% of group I, c- Operating time. shorter for group I and d- Cost,
more expensive for group II. The choice of the procedure also differed in the two
groups.

The indications, contraindications, advantages, disadvantages and complications of
both techniques were compared with review of the literature.

To conclude; SPW and VATS drainage are both equally safe as regards mortality and
morbidity, and effective as regards immediate decompression and incidence of
recurrences. However, SPW could be done without general anaesthesia, more rapid, so
more suitable for emergency situations and in critically ill patients. It is simpler and
cheaper utilizing the ordinary surgical tools and setup. Subxiphoid pericardioscopy
combines the advantages of both techniques and increases the visualized area.

K. Karara, MD and A M. Ramadan, MD.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION pericardial effusions that may accumulate,
becoming massive, leading to cardiac

Different causes may result in  tamponade (1). From the surgical point of

Cardiothoracic Surgery Department, Alexandria Faculty of VieVb.’, these causes may be dIVIded .intO
Medicine. septic or purulent and aseptic effusions
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because the plan of management differs.
Purulent effusions should be drained
externally whereas aseptic effusions could
be drained externally, to the pleura or to the
peritoneum (2-4), The commonest causes of

aseptic  effusions include, viral and
tuberculous infections, malignancy,
uraemia, chylopericardium, post-
myocardial infarction, congestive heart

failure and rheumatic effusions (2).
Iatrogenic causes encountered include; drug
induced as the use’ of anticoagulants and
some chemotherapeutic agents, irradiation,
post-cardiac catheterization, post-
pericardiotomy syndrome and post cardiac,
oesophageal mediastinal or pulmonary
surgical interventions (5,6).

The surgeon may be consulted to clinch
the diagnosis of the effusion or for therapy
of massive effusions. The aim of surgery in
such situations is to drain the effusion for
relieving cardiac compression and to send it
for analysis, to take pericardial tissue
biopsy, to break loculi and to establish a
more definitive method for avoiding
reaccumulations and cardiac compression
by creating a window or resecting the
pericardium (5,6).

The aim of this study is to compare two
currently used techniques of surgical
therapy of massive aseptic effusions; the
SPW and the VATS  drainage
demonstrating  the  advantages and
disadvantages of each technique.

Material and Methods

The material of this study was divided
into two groups:

Group 1: 24 patients with massive
aseptic pericardial effusion managed by
SPW.
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Group II: 15 patients with massive
aseptic pericardial effusion managed by
VATS drainage of the effusion.

For each patient, thorough history
taking, clinical examination and
electrocardiographs  were done. The
necessary laboratory investigations to reach
a specific diagnosis of the effusion were
performed as indicated. Radiological
examinations included plain X-ray chest
showing the classical flask shaped heart in
most cases of chronic pericardial effusions,
detecting pericardial calcification
especially in tuberculous cases and showing
accompanying  pleural  effusions or
pulmonary lesions. CT-scan chest was of
value in detecting malignant tumours
invading the pericardium. In one patient
with chylopericardium, bilateral upper limb
venography demonstrated superior vena
caval obstruction extending to the
termination of the thoracic duct obstructing
it. Echocardiography was done for each
patient before and after the interference and
for follow up, Examination of the drained
effusion and the pericardial biopsy was
thoroughly performed (Table 1).

The SPW was done under local or
general anaesthesia following the standard
technique (7-10). The patient was
preferably placed in 20-30 degrees
Trendelenberg position, A midline, 5-7 cm,
epigastric incision was done. The linea
alba was incised and the peritoneum was
reflected done. The xiphoid process was
retracted up by the assistant or incised
especially in patients with narrow subcostal
angle. Needle aspiration was done first to
test the site that would be chosen for
creating the pericardial window. The
central tendon was incised to drain the
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pericardium, inspect it, introduce a finger to
feel and explore the pericardium and break
the filmy adhesions present and to take
finally the necessary pericardial biopsies, A
suitable piece of pericardium, as much as
5x5cm- was excised. In some cases, the
video assisted thoracoscope was introduced
through the window to visualize a wider
area of pericardial surfaces; subxiphiod
pericardioscopy. This was facilitated by
elevating the bridge of the table, as for
cholecystectomy, and by the assistant
introducing a curved retractor into the
window and eleyating the sternum upwards.
In most of the cases the peritoneum was
intentionally incised and fixed by few
stitches to the edge of the pericardium to
create a pericardioperitoneal window. A
pericardial drainage tube was left and
brought out through a separate stab. The
linea alba and skin incisions were then
closed. The tube was removed when the
drainage was less than 25 Ml /day.

VATS drainage was done under general
anaesthesia and single lung ventilation
following the standard technique (2,5,6,11).
The thoracoscope (a 10 mm, O degree rigid
telescope and camera attached to avideo
monitor) was introduced through a 10 mm
trocar in the eighth intercostal space in the
posterior axillary line. In patients with
associated pleural effusions, exploratory
video thoracoscopy was first performed
sampling any suspicious pleural nodules.
Through separate stabs the scissors,
generally in the six space posterior axillary
line, and graspers, generally in the six space
anterior axillary line, were introduced. The

pericardium was longitudinally cut mostly

anterior and occasionally posterior to the
phrenic nerve. A window was created
between the pleura and the pericardium by
excising a suitable piece of pericardium as
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much as 5x7 cm. Anintercostal tube was
left through the inferior incision till the
drainage was less than 100 ml / day.

Echocardiography was done within a
week postoperatively and at least monthly
during follow up that varied from 3-6
months.

Statistical Studies

Variables were compared between the
two clinical groups using t-test, Z-test and
Pearson chi-square test. A p-value of 0,05
or less was considered to be statistically
significant. The statistical tests were
performed using the SPSS® (statistical
package for social sciences) computer
program.

Results
Age and Sex:

In group I, the male to female ratio was
1:1 and the mean age was 37.27 years, +
SD 21.04 (range 6 months-72 years). In
this group, 4 patients were below ten years,
when excluded, the mean age of the group
will be 43.56 years (rangel5-72 years). In
group II, 8 patients were females and 7
were males and the mean age was 38,13
years, + SD 14,28 (range 18-60years). No
patient in this group was below 10 years,
for whom the subxiphoid approach was
preferred.

The two groups were compared as
regards age using the t-test giving t-value of
-0,14, p=0.890 which was insignificant.
The sex incidence was compared using the
chi-square test giving, a value of 0.041,
p=0,839 which was also insignificant.

Presentation:

All the patients presented by vai'ying
degrees of increasing excertional dyspnoea.
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Fig. (1): Final diagnosis of cases undergoing subxiphoid pericardial window technique.
Lung
- 60.0%
Benign_ Malignant
60.0% 40.0%
~ . _Lymphoma Thyroid
6.7 - ; 16.7%
: Breast _
16.7%

Fig. (2): Final diagnosis of cases undergoing video assisted thoracoscopic surgical drainage

technique.

Manifestations of low cardiac output as
disturbed consciousness and low urine
output were evident in patients with higher
degrees of  cardiac compression.
Performance status (0 to 3) of patients of
group I was: 2 patients (8.3%) in state 1, 9
patients (37.5%) in state 2 and 13 patients
(54,17%) in state 3, In group II: 4 patients
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(26.7%) were of status 1, 9 patients (60%)
were of status 2 and 2 patients (13.3%) of
status 3, This shows the tendency of group
II patients to have a better performance
status and the differences were statistically
significant  (chi-square value 7.031,
p=0,0297), 9 patients (37,5%) of group I
had associated pleural effusion, bilateral in



Table (1): Examination of pericardial effusion.
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¥ Physical * Colour, Aspect, Viscosity -
¥ Chemical = Proteins, Sugar, LDH
= Immunological tests e.g. for TB and tumour
= Specific tests e.g. for chylothorax.
¥ Pathological [J Cytological eCell count
eMalignant cells
[1 Pericardial tissue biopsy.
¥Bacteriological < Culture and sensitivity.
<> 7N stain for AFB.
Table (2): Final diagnosis in both groups.

Diagnosis Group I Group II Total
‘Malignant: 6(25%) 6(40%) 12(30.77%)
® Lung 1(4.17%) 3(20%) 4(10.26%)
® Lymphoma 2(8.33%) 1(6.67%) 3(7.69%)
® Breast 1(4.17%) 1(6.67%) 2(5.13%)
W Prostate 1(4.17%) 0 1(2.56%)
@8 Thyroid 0 1(6.67%) 1(2.56%)
B Sarcoma 1(4.17%) 0 1(2.56%)
Uraemic: 6(25%) 3(20%) 9(23.08%)
Tuberculous: 5(20.8%) 2(13.33%) 7(17.95%)
Viral: ) 3(12.5%) 0 3(7.69%) .
Postcardiac Oper.: 2(8.33%) 1(6.67%) 3(7.69%)
CHF & Cirrhosis: 0 1(6.67%) 1(2.56%)
Rheumatic: 0 1(6.67%) - 1(2.56%)
Chylopericardium: 1(4.17%) 0 1(2.56%)
Idiopathic: 1(4.17%) 1(6.67%) 2(5.13%)
Total: 24(100%) 15(100%) "~ 39(100%)

5 of them, that were managed separately by
thoracocentesis or tube drainage followed
by tetracycline pleurodesis, On the other
hand, 5 patients (33.3%) of group II had
pleural effusion, mild bilateral in one of
them. The side of the effusion influenced
the side of the procedure to take associated
pleural biopsies and to leave tube drainage

for pleurodesis. The incidence of pleural
effusion in the two groups were compared
and was statistically insignificant (chi-
square value 0,0696, p=0.792),

Final Diagnosis:

As shown in (table 2), 25% of patients
of group I, 40% of patients of group II and
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Table (3): Comparison of the results of SPW and VATS drainage.
Characteristics SPW VATS Significance (p)
-No. of patients: 24 15
-Age: 37.27y.(6m-72y), 38.13y.(18-60y), 0.890
4 patients<10Oy no patients<10y
-Male: Female: 1:1 78 0.8394
-Performance I 83% I 26.7% -
Status: M 37.5% I 60.0% 0.0297*
Im: 54.17% m:  13.3%
-Pleural Effusion: 37.5% 33.3% 0.79186
-Anaesthesia: Local 16 (66.7%) 0% 0.0004*
GA. 8 (33.3%) 100%
- Procedure Choice See Text See Text
-Operative Time: 20-45(32.3 min) 60-150(95 min) 0.0000*
-Mortality: : 0 0
-Morbidity (Minor):  Arrhythmias: 25% 20%
' Wound inf.:16.67% 13.3% p>0.05
Leakage:16.67% 6.67%
Pneumonia: 0% 13.3%
-Final Diagnosis: Malignant: 25% 40% 0.3234
Benign: 75% 60%
-Hospital Stay: 4.17 days 6.67 days 0.245
-Cost: Less Expensive More Expensive
-Recurrences: 417% 6.67% p>0.05
* Significant if p Z 0.05

30.77% of both groups had malignant
effusions and the rest had effusions of
benign aetiologies. The commonest three
origins of malignancy were the lung,
malignant lymphoma and the breast (Fig.
1,2). The commonest benign aetiologies
were uraemic, tuberculous, viral and
postcardiac operations. The differences in
the final diagnosis between the two groups
were statistically insignificant ( chi-square
value 0.975, p=0.323). The pericardial
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biopsy was diagnostic in only 9 patients
(23.08%), diagnosing malignant nodules in
4 patients (10.26%) and tuberculosis in 5
patients (12.82%). The biopsy report of the
remaining cases was evidences of acute to
chronic pericarditis. The diagnosis in most

- of the cases depended on thorough analysis

of the history, laboratory investigations,
radiological examinations, echocardio-
graphy and analysis of the pericardial
effusion.



Fig. (3): Video-assisted thoracoscopic view
frorm a case of associated pericardial and
pleural effusions. L: lung, collapsed from
single lung ventilation. P: Ballooned
pericardium by pericardial effusion. D:
Diaphragm. E: pleural effusion.

Fig. (4): Video-assisted thoracoscopic view
after opening the pericardium and raising a
triangular pericardial flap (PF), grasped at
its apex by the grasper (G) which is seen
coming out of the chest wall. The heart is
seen through the created pericardial window
(W).
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L L L
Arrhyth. W.infection Leakage Pneumonia

Fig. (5): Prevalence of minor morbidity in
both studied groups.

Choice of the procedure:

In group I, patients were chosen for
SPW for one of several reasons; 1) in the
era before the availability of VATS
facilities, 2) the patient considered by the
anaesthetist to be unfit for general single
lung  anaesthesia, 3) in emergency
situations, 4) in one patient, there had a
history of bilateral intercostal tube drainage
and bilateral pleurodesis, 5) in a patient
with bilateral  chylothoraces and
chylopericardium, the pericardium had to
be drained to the peritoneum rather than the
pleurae, 6) patients in extremes of age;
below 10 years and above 65 years.

In group II, the patients were chosen for
VATS drainage in the following conditions,
1) when the anaesthetists permit general
one lung anaesthesia, 2) in two patients
with tense ascites and one patient with
previous open cardiac surgery, the
subxiphoid ~approach was considered
hazardous, 3) in five patients with
associated pleural effusions to take pleural
biopsies.

Procedure:

General endotracheal anaesthesia was
given to 8 patients (33,33%) of group I and
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[Pencardlocenteg] [Surgical drainage| Pericardiectom:
With Without Septic(Fenestration)Aseptic  Partial (Resection) Classical
Sclerosant ‘
Subxiphoid Transthoracic
External Subxiphoid With Without Thoracotomy VATS
Without Window Window
Streptokinase or not
: Percutaneous Surgical
With Without
Sclerosant

N.B. Denver pleuroperitoneal shunt is a new surgical drainage technique for malignant

pericardial effusions (3).

Fig. (6): Plan of management of massive pericardial effusions.

local anaesthesia to the rest. General
anaesthesia was preferred in this group for
the young uncooperative patients, patients
with acceptable general condition and when
another interference was planned. An
example of the latter is the patient with
chylopericardium and chylothorax, where a
Denver plcuroperitoneal shunt was inserted
at the same time. The difference in the type
of anaesthesia between the two groups was
statistically significant (chi-square value
16.957, p=0.0004). The midline incision
was 5-7cm long. The peritoneum was
intentionally opened to create a definitive
pericardioperitoneal window in 14 patients
(58,33%). A good piece of pericardium was
excised varying from 2x2 to 5x5 cm. In the
initial 6 patients of this study, the drainage
tube was passed from the lower end of the
skin incision. It was then realized that
bringing it from a separate stab allows
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better closure of the linea alba and separate
dressings of the original wound to keep it
clean. In the last 9 patients, to increase the
visualized pericardial  surface, the
thoracoscope with the camera attached was
introduced through the subxiphoid window
to perform a pericardioscopy. The drainage
tube was left for 3 to 5 days (mean 3.92
days).

For group II patients, general one lung
anaesthesia was used for all patients. The
procedure was done from the left side in 9
patients (60%) and the right side in 6
patients (40%). The choice of the side of
the procedure was affected by; a- the
presence of associated pleural pathology
from which thoracoscopic biopsies were
required (Fig. 3), b- previous intercostal
tube drainage and pleurodesis on one side.
In the initial 3 patients of this study, just



pericardial fenestration and drainage of the
effusion were attempted. For the remaining
12 patients, a window varying from 2x2 cm
to Sx7cm was created and pericardial tissue
was sent for pathological examination
(Fig.4). The drainage intercostal tube was
left for 3 to 7 days (mean 4.45 days).

The operative time for group I patients
varied from 20 to 45 min with a mean of
32.3 min and for group II varied from 60 to
150 min with a mean of 95 min. The
difference was significant statistically (t-
value 12.71, p=0.000).

Hospital Stay:

The mean hospital stay for group I
patients was 4.29 days (range 3-7 days),
and for group II was 4,87 days (range 3-8
days). The difference was not statistically
significant (t-value = -1.18, p=0.245).

Complications:

No mortality was reported in both
groups. No major complications or
intraoperative injuries were reported. In
group I, 6 patients (25%) developed cardiac
arrhythmias, 4 patients (16.67%) had minor
wound infection at the site of the drainage
catheter, and 4 patients (16.67%) had
prolonged drainage from the site of the
drainage catheter after its removal for about
S days. There was no single feport of
herniation of abdominal contents through
the window into the pericardial sac.

In group II, the postoperative
complications included 3 cases (20%) of
arrhythmias, 2 cases (13.3%) of minor
wound infection at the site of the drainage
catheter, one case (6.67%) of prolonged
drainage from the site of the drainage
catheter after its removal and 2 cases
(13.3%) of pneumonia (Fig. 5), '
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Z-test for comparing morbidity between
both studied groups as regards arrhythmia,
wound infection, leakage and pneumonia
showed a Z-value to be 0.36, 0.28, 0.91 and
1.83 respectively and all were statistically
insignificant.

Follow Up:

During the period of follow up of 3 to 6
months, only one patient (4.17%) of group I
required classical pericardiectomy 3 months
after subxiphoid drainage and no other
patient  developed recurrence of the
effusion. The preoperative diagnosis of that
patient was effusive-constrictive pericar-
ditis and the original subxiphoid approach
was done for both diagnosis and drainage of
the effusion. The condition was diagnosed
as being tuberculous. The patient then
presented by increasing constriction and
recurrence of mild  effusion and
pericardiectomy was decided.

‘One patient (6.67%) of group II, done
early in this series, for which just
fenestration was performed, developed
recurrence of the effusion and subxiphoid
drainage was done. The difference in the
rate of recurrence between the two groups
was statistically insignificant (Z-value 0.34,
p>0.05).

Summery of significant differences:

The two groups differed significantly in:

a- Performance status, better for group II,
b- Type of anaesthesia, local in 66.67% and
general in 33.3% in group I, and general in
100% of group II. c- Operating time,
shorter for group I and d- Cost, more
expensive for group II. The choice of the
procedure differed in the two groups. They
did not differ significantly in the other
items summarized in table 3.
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Discussion

Mild or moderate pericardial effusions
could be managed conservatively and
pericardiocentesis could be performed for
these cases mainly for diagnostic purposes.
However, a
management should be adopted for massive
effusions failing to respond to medical
treatment and pericardiocentesis to avoid
haemodynamic instability from cardiac
compression (Fig. 6).

To make a, window or perform partial
pericardiectomy for effusive pericardial
disease had its standard approaches
subxiphoidally  or through anterior
thoracotomy and more recently by the use
of video assisted thoracoscopy popularized
since 1990 (5-9). Pericardiopleural window
or partial pericardiectomy through an
anterior  thoracotomy allowed direct
visualization of the pericardium,
performing a wide pericardial resection,
breaking down of loculi, creating a good
sized window and dealing with
simultaneous left pleural effusion. On the
other hand, it requires general anaesthesia,
it is more invasive, and attended with
higher incidence of operative mortality,
postoperative pulmonary complications and
definite post-thoracotomy pains, in addition
to a longer hospital stay (3,8,12).

The subxiphoid approach to the
pericardium was originally described by
Larrey in 1829 (13). Fontanelle and
colleagues in 1970 were the first to apply
the term window to the subxiphoid
approach (14). It is one frequently
performed operation because of its several
advantages. It can be done under either
local or general anaesthesia. It is more
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more aggressive plan of
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simple, rapidly performed and minimally
invasive so ideal in emergency situations
and for patients in poor performance status
(6-9,12). This approach utilizes ordinary
surgical tools and setup and is not
expensive. In malignant effusions, it allows
pericardial sclerosis to be done by the
instillation of acid tetracycline or
bleomycin before removal of the drainage
catheter (8,15). It is suitable for patients
with bilateral pleurodesis for pleural
effusion when VATS drainage will be
contraindicated. By introducing a finger -
through the window, feeling of pericardial
surface nodularities and tumour infiltrations
and breaking down of loculi are possible. It
also  allows good visualization of
diaphragmatic pericardial surfaces, the
visualized scope could be increased by
introducing the video assisted thoracoscope
from the subxiphoid window to perform a

wider pericardioscopy (suhxiphoid
pericardioscopy).

However, SPW is not suitable for
patients with ascites and when the

subxiphoid region was utilized before as for
insertion of epicardial electrodes, repairing
hernias, placing retrosternal digestive
conduits and for recurrent effusions after
previous SPW (6). Compared with VATS,
the approach do not visualize the pleural
surface or deal with its effusions, a matter
which could be dealt with separately (6).

The mechanism by which pericardial
windows works does not seem to be'by the
creation of a persistent communication
through which fluid might drain to the
subxiphoid fascial plans or to the
peritoneum or pleura (5). It is rather by
fusion of the epicardium to the pericardium
with obliteration of the potential space(7,8).



In an autopsy on 4 patients who died of
their underlying  malignancy - after
subxiphoid drainage of their malignant
pericardial effusions, confirmed this fusion
which started as an inflammatery
process(7). Accordingly, to achieve the best
results, insure initial complete drainage by
good sized window and maintain tube
decompression until  fluid output is
minimal, less than 25 ml/day, to allow
apposition and fusion of the two
surfaces(7,12). Based also on this concept,
there should not be any fear of herniation of
abdominal contents through a created
pericardioperitoneal ~ window since the
pericardial sac will become obliterated.
The drainage tube placed through the
window is not removed until the drainage is
minimal. An additional protection is
offered by the left lobe of the liver. This is
supported by not reporting any single case
of such herniations in this study or others
(7-9). Creating such direct
pericardioperitoneal window performed in
this study is cheaper, simpler and more
durable than placing a Denver shunt or
valveless tube between the two cavities
(3,16). In addition, such placed shunts and
tubes had to be removed later after control
of the effusion exposing the patient to
another interference, a matter which is
avoided in the described technique.

The experiences of the study and that of
others with this approach were very
satisfactory. Despite dealing with critically
ill patients, the operative mortality was zero
in this study and others (7,9) and 4,5-10%
in studies dealing only with malignant
effusions (3,8,12). The morbidity was
minimal. The recurrence rate in this study
was 4.17%, compared to an incidence
varying from 0-12% in the literature (3,7-
9,12). The rate of recurrence was reported
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to correlate with the size of the window;
windows of 5x5 ¢m had 0% recurrence
(12). In addition, excision of such large
pieces of pericardium will increase the
diagnostic value of its pathological
examination (12).

VATS drainage had the advantages of
being minimally invasive with ready
surgical access to pericardium. It allows
visualization and biopsy of both pleura and
pericardium (5,6). It is also suitable for
patients with ascites and previous
interferences in the subxiphoid region. A
pericardial resection equivalent to open
thoracotomy and more than the subxiphoid
approach can now be performed especially
with the potential of performing bilateral
VATS pericardiectomies in the same sitting
(2,5,6). It also produces less postoperative
pains when compared to thoracotomy (2,5).
Yet, it has the disadvantage of using
general  anaesthesia and single lung
ventilation which is not always possible in
critically ill patients (2,5). It is not suitable
for emergency situations, to the extend that
even during VATS procedure, the patient
should be prepared for emergency
subxiphoid drainage if haemodynamic
instability is encountered during the
maneuvers (6). Pericardial visualization is
limited to the surface facing the
thoracoscope and feeling by a finger is not
possible. VATS utilizes delicate instruments
and special setup that requires maintenance
and is accordingly more expensive. It is
more demanding as regards surgical
experience and familiarity with this
approach. It is also not suitable with
bilateral pleurodesis,  with  thick
pericardium and minimal effusion and in
the presence of pericardial adhesions
(2,17). Dissemination of malignant tumours
after VATS procedures is a reported

67



Journal of the
Egyptian Society of
Cardio Thoracic Surgery

complication (18). As with other VATS
procedures, there should be no hesitation to
convert the procedure to an open technique
in presence of adhesions, suspicion of
intraoperative bleeding or haemodynamic
instability (19),

VATS drainage is a safe technique
when used in its proper indications (6). No
intraoperative complications or mortality
was reported in this study and those of
others (2,5,6). The  postoperative
complications were minor and easily
manageable “and comparable to the
subxiphoid approach (2). In this study, the
incidence of recurrences of pericardial
effusion was 6.67%. As mentioned with
subxiphoid drainage, the rate of recurrence
depends largely on the area of pericardium
resected. In a study wusing only
thoracoscopic pericardial fenestration the
incidence of recurrence of effusion was
60% without pericardial sclerosis and
12,5% after bleomycin pericardiodesis (17).
In studies performing wider
pericardiectomies, the incidence of
recurrence was 0 % after a follow up of 6-9
months (2,5). The only case of recurrence
reported in this study was after VATS
pericardial fenestration.

A final point to be mentioned is that
although both techniques are safe and
effective therapeutically, yet, diagnostically
they are of little advantage over analysis of
the effusion and reviewing the patients'
history and investigations (9). In this study,
positive data from  pathological
examination of the pericardial tissue
removed were obtained inonly 23.03% of
patients and the diagnosis was not reached
after all investigations, i.e. remained
idiopathic, in 4.17% of group I and in
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6.67% of group II. Inarecent study, the
pericardial biopsy provided additional
information in fewer than 20% of cases and
failed to make the diagnosis in more than
50% (15).

To conclude.; SPW and VATS drainage
are both equally safe asregards mortality
and morbidity, and elective as regards
immediate decompression and incidence of
recurrences. VATS drainage of pericardial
effusions is a new minimally invasive
technique with less post-thoracotomy pains
and pulmonary complications than the
classical anterior thoracotomy. However,
the SPW could done without general
anaesthesia and more rapid, so more
suitable for emergency situations and
critically ill patients. It is simpler and
cheaper utilizing the ordinary surgical tools
and setup.  Subxiphoid pericardioscopy
combines the advantages of both techniques
and increases the visualized area.
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Role of Nd (YAG) Laser in Corrosive Esophageal Stricture: A

Comparative Study.
ABSTRACT

Objective: Accidental ingestion of potash by children is a serious problem leading to
corrosive esophageal stricture. Various methods for esophageal dilatation were tried
using either antegrade or retrograde dilators, but the results were unsatisfactory. We
started to use laser (Nd: YAG) as a new technique for esophageal dilatation, This work
evaluates the efficacy and morbidity of the different techniques for esophageal
dilatation.

Methods: During the last six years, 220 patients with corrosive esophageals tricture
were treated as follows: Group I: 109 patients for whom esophageal dilatation was
done using Gum Elastic dilators, Group II: 24 patients, retrograde Tucker's dilators
through a gastrostomy tube, Group III: 45 patients, wire guided Savary’s dilators,
Group IV: 22 patients, Balloon dilators, Group V: 20 patients, Nd (YAG) laser. For
laser dilatation we used a rigid esophagoscope under general anaesthesia. The laser
beam was applied to two opposite points to open the scarred roof using either the
contact or the non-contact technique.

Results: The approximate mean number of dilatation for each patient of group I was
7, group II was 9, group III was 6, group IV was 3 and group V was 3. Satisfactory
results were obtained in 77.9% (Group I), 79.2% (Group II), 88.8% (Group III),
90.9% (group IV) and in 95% (Group V). Esophageal perforation occurred in 7.3%
(Group I), 2.2% (Group III) and in 5% (Group V).

Conclusion: Savary, balloon and laser dilatation are safe and effective
procedures for corrosive esophageal stricture with minimal morbidity and mortality.
Yet, Savary’s dilators have the advantage of being cheap and can be used by junior
staff after training.

Key words: ‘Corrosive esophageal stricture (CES), Esophageal dilatation (ED) and
Esophageal perforation (EP).

K. Karara, MD, A. Ramadan MD, and S. Keshk, MD.
3. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

A CES results from the ingestion of
solid or liquid caustic substance, leading to
deep caustic burn healing by scarrig and
stricture formation. Potash, a mixture

Cardiothoracic Surgery Unit, Faculty of medicine, Alexandria
University.

containing mainly potassium hydroxide, is
still used in our country as a household
bleaching agent by people of low social
classes and is the main cause of CES
encountered (1). The most frequent victims
are children between two and five years
old. Preventive strategies are strongly
recommended based on public education
programs and safe manufacturing practices
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by putting caustic household products in
chlidproof containers (2).

Dilatation of these strictures is carried
out by various methods using different
routes. Antegrade dilatation is performed
either blindly using the gum elastic dilator,
or through a marked steel guide wire using
the Savary's and balloon dilators (3,4). In
retrograde dilatation, the Tucker's dilators
are passed over a silk thread through the
gastrostomy stoma (5,6). Although these
techniques are .effective, yet there is a
variable incidence of morbidity among
them. Recently, we started to use Nd: YAG
laser for short CES as a new technique for
ED.

The aim of this study was to evaluate
the efficacy and morbidity of the different
techniques of dilatation of CES,

Material and Methods

The material of this study included 220
patients suffering from CES presenting with
dysphagia dealt with in Alexandria Main
University Hospital in the period from
January 1991 till December 1996, Their age
varied from 2 to 31 years with male to
female ratio of 1.4:1. All patients were
thoroughly examined, esophagogram and
esopagoscopy were done to estimate the
site,, the type and extent of the stricture
(Fig. 1,2,3):

The patients were divided into five
groups according to the method of
dilatation as follows: Group I: included 109
patients for whom Gum Elastic dilators
were used, Group II: 24 patients,
Retrograde Tucker's dilators threaded
through a gastrostomy stoma, Group III: 45
patients, marked wire guided Savary's
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dilators, Group IV: 22 patients, Balloon
dilator, Group V:20 patients, Nd: YAG
laser.

All dilatations were carried out after
control of the acute stage which took about
one month. The dilatations were done under
general endotracheal anaesthesia using a
rigid esophagoscope. The laser apparatus
was Medilas 2 Nd: YAG laser ( power 20-
40 watt, wave length 1060 nm, pulse
duration 0.3 sec and energy up to 1500
Joules). The laser beam was applied to two
opposite points to open the scarred ring
using either the contact or non-contact
technique (Fig.4). A plain chest radiogram
after dilatation was done to excluded EP in
suspected cases especially those presenting
by post-dilatation fever.

The success of dilatation was assessed
by clinical improvement, esophagogram
and increased interval between dilatations.
Satisfactory results demonstrate that the
patients could swallow ordinary food
without dysphagia, while in fair results the
patients encountered occasional difficulty
in swallowing solid food. Unsatisfactory
results indicate liquid swallowing only.

Statistical Studies:

Variables were compared between the
two clinical groups using F-test. Scheffe
test and Pearson chi-square test. A p-value
of 0.05 or less was considered to be
statistically significant. The statistical tests
were performed using the SPSS®
(statistical package for social sciences)
computer program.

Results

In Group I, 760 Gum Elastic dilatations
were carried out for 109 patients with a



Table 1. Results of esophageal dilatation.

K. Karara, A. Ramadan and S. Keshk

Group I 1I 11T v )\
No. of patients . 109 24 45 22 20
Approx. Mean of 7 9 6 3 3
dilatation.
Satisfactory Results. 77.9% 79.2% 88.8% 90.9% 95%
Fair Results. 13.8% 8.3% 4.4% 4.5% 5%
Unsatisfactory Results. 8.3% 12.5% 6.7% 4.5% 0
Table 2. Morbidity of esophageal dilatation.
Group I 1T Jull v Y%
Esophageal perforation 7.3% 0 2.2% 0 5%
Esophageal bleeding 37.6% 20.8% 22.2% 18.2% 5%

Fig. (1): Barium swallow of the esophagus
showing annular corrosive stricture; most

ideal for laser therapy.

Fig. (2): Barium swallow of the esophagus
showing short tubular corrosive stricture
(Dumbell-shaped), most ideal for balloon
dilatation.
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Fig. (3): Barium swallow of the esophagus
showing long tubular stricture, most ideal for
Savary or Tucker Dilators.

mean of 6.97+SD 1.8281 dilatations per
patient. The results were satisfactory in 85
patients (77.98%). EP occurred in 8 patients
(7.3% of patients. 1.05% of dilatations).

In Group II, 215 Tucker's retrograde
dilatations were done for 24 patients with a
mean of 8.96+SD 1.8528 dilatations per
patient. The results were satisfactory 19
patients (79.2%). In this group, excoriation
of the skin around the gastrostomy opening
was encountered in 10 patients (42%),
persistent gastric fistula in 6 patients (25%)
and erosion of the external ala nasi in3
patients (12.5%). However, no EP was
reported in this group.

In Group III, 270 Savary's dilatations
were done for 45 patients with a mean of
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Fig. (4): The tip of the gastrofiber in contact
with the stricture.

6+SD 1.4924 dilatations per patient. The
results were satisfactory in 40 patients
(88.8%). EP occurred in one patient (2,2%
of patients, 0.37% of dilatations).

In Group IV, 64 Balloon dilatations
were done for 22 patients with a mean of
2.94SD 1.1509 dilatations per patient. The
results were satisfactory in 20 patients
(90.9%). No EP was reported in this group.

In Group V, 59 Laser dilatations were
performed for 20 patients with a mean of
2.95+SD 1,3169 dilatations per patient.
The results were satisfactory in 19 patients
(95%). EP occurred in one patient (5% of
patients, 1.69% of dilatations).

Patients with EP were treated
conservatively by massive antibiotics,
intravenous hyperalimentation till gastro-
stomy feeding was started and intercostal
drainage  of associated pyopneumo-
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Fig. (5): Mean number of esophageal dilatation done for the studied groups.
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Fig. (6): Distribution of studied groups according to the dilatation results.
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Fig. (7): Prevalence of esophageal perforation in the studied groups.
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Fig. (8): Prevalence of esophageal bleeding in the studied groups.
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thoraces. The perforation healed, as
evidenced by gastrographin study of the
esophagus, within 3-8 weeks during which
gastrostomy feeding was continued. These
patients with history of perforation and
those patients with unsatisfactory results
had retrosternal colon interposition.
However, we had recent experience in two
cases who were successfully dilated after a
previous history of EP.

Figure (5) demonstrates the mean
number of ED done for the studied groups.
Table (1) and Figure (6) summarize the
results of ED, while table (2), Figures (7)
and (8) depicts the morbidity of ED. As
shown in these tables and figures, Gum
Elastic dilatations carried the least
favorable results and were accompanied by
the highest incidence. of EP,

Results of statistical analysis:

Using the F-test, statistically significant
difference was found between the five
groups as regards the mean number of
dilatations per patient. Scheffe test
indicated that this difference lied between
group 1V and groups I, I and III, between
group V and groups I, I and III, between
group III and groups I and II and between
group I and group II while the other

comparisons ~ were not statistically
significant,
Using the Chi-square test, the

differences between the groups in the
results of the dilatation were not
statistically ~significant (value 8.12236,
Significance 0,42161).

The differences between the five groups
as regards the incidence of esophageal
perforation were not statistically significant
(Pearson  Chi-Square  value 4.7209,
Significance 0.31715) while the differences
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in the incidence of esophageal bleeding
were statistically significant (Pearson Chi-
Square value 12,72275. Significance
0.01271). A larger number of patients,
probably from a multicenter study, is
required to get significant results for the
insignificant comparisons.

Discussion

Fabricius (1537-1619) is cited as the
first to use wax taper with which he pushed
a foreign body onwards into the stomach.
The word bougie was derived from the
Arabic Algerian town Boujiyah, center for
wax candle trade (7). With the discovery of
esophagoscopy by the late nineteenth
century, the first effective dilatations were
made possible. Since then great progress
had been made to render the techniques of
dilatation safer and more effective.
These techniques fall under one of the
following groups: 1. Antegrade dilatation
using blind bougies, guided bougies or
balloon dilators, 2. Retrograde dilatation
using Tucker's dilators, 3. Cutting,
diathermy and laser, and 4. Indwelling
tubes introduced through an esophagostomy
(8).

Blind bougienage was the original
method used (1,7). Examples included the
Chevalier-Jackson, Maloney, Hurst, Bunt,
Velpeau and Teflon dilators. These dilators
are easily available and less expensive, yet
associated with the highest incidence of
oesophageal perforation and unsatisfactory
results. For these reasons, their use in our
department for ED was gradually
abandoned and was replaced by the other
guided techniques, the same was done in
other centers (9).

Bougies can be guided using a long
thread swallowed by the patient (Plummer's
technique) or using a steel guidewire as the
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Eder-Puestow,  Celestin and Savary-
Gilliard bougies (3,9). Through the rigid
esophagoscope. the stricture is seen and the
guidewire is passed through it to the
stomach to be visualized and palpated
there. With the patient anaesthetized and
relaxed, it is quite easy to see and feel the
guide wire in the stomach, and we found it
unnecessary to verify the position of the
wire fluoroscopically. However, other
authors perform the technique in children
also under general anaesthesia, but use
flexible endoscope  with fluoroscopic
control (9). For adults, the dilatation can be
done under local anaesthesia with sedation
(3). Then the bougies are passed along the
guidewire in a gradually increasing fashion.
This technique is accompanied with a lower
incidence of  perforation and better
satisfactory results.

As  regards Tucker's retrograde
dilatation, it was associated in this study
with the highest number of dilatations per
patient, and high unsatisfactory results.
This is actually due to the severe nature of
the strictures this technique is chosen to
deal with; all these strictures were so tight
to compel the surgeon to insert a feeding
gastrostomy. On the other hand, it had a
zero incidence of perforation. However, the
complications associated  with  the
gastrostomy and the more prolonged
periods of hospitalization required to care
for it made the child's parents refuse the
adoption of the technique on routine bases
when other techniques are applicable.

Balloon dilatation of oesophageal
strictures is a recently introduced technique
(4). The balloon is introduced into the
stricture and inflated applying stationary
radial dilating forces on the stricture
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without additional shearing longitudinal
forces of ordinary bougienage. McLean and
Leveen measured the radial and shear
forces generated by dilatation with
Maloney, Savary and balloon dilators (11).
The mean radial forces generated were
6.42, 446 and 4.04 N respectively.
However, the mean shear forces measured
were 16.92, 6.92 and 1.44 N respectively.
Therefore, trauma to the esophageal wall is
much reduced and the risk of perforation is
also lowered as evidenced by reporting no
EP in this group in this study. However, it
is more expensive, less durable, requires
more technical experience and was only
used for short segment strictures.

The use of Nd (Neodymium): YAG
(Yttrium-Aluminium-Garnet) laser (Light
Amplification by Stimulated Emission of
Radiation) endoscopically for dilatation of
benign esophageal strictures had added
another new technology in this field
(12,13), The Nd: YAG laser emits light in
near infrared range. At this wavelength,
absorption in tissue is very low. Slow
heating of tissue occurs followed by deeper
coagulation. This is followed by
vaporization at the tissue surface with
marked shrinking. The shrinkage of the
tissue combined with uniform coagulation,
results in sealing of blood and lymph
vessels (14). It allowed immediate
vaporization of attached points, sloughing
of the lasered tissue and healing of the
lasered area by more elastic tissue with low
incidence of perforation. However, this
technique is expensive, requires a lot of
training and is not applicable to long
segment strictures.

In the present study. five different
methods of ED were used for CES. The



highest satisfactory results were obtained
by Savary, balloon and laser techniques,

with balloon dilatation having a further

advantage of no EP. However, balloon and
laser techniques were used for rather short
segment strictures while Savary's dilatation
was done for all types of strictures
including the tight long strictures and the
more risky ones as multiple long segment
strictures, cul de sac and even after a
previous history of EP.

Loffler et al reported satisfactory results
with laser in 55% and fair results in 27%
compared to 95% and 5% respectively in
this study (13). The better results obtained
can be attributed to the selection of patients
with short strictures and to the use of
Savary's bougienage after the second laser
session.

On the other hand, our results with
balloon dilatation are comparable to other
studies (15-17). They reported success rate
varying from 67-87% and an incidence of
perforation varying form 0-0.4%. Using
Savary's dilators, our results were
comparable to those of Dumon et al. (3),
and superior to those of Gallardo et al,(9);
all stating that these dilators offer a reliable
and safe method for the treatment of
esophageal strictures. By abandoning the
use of blind bougienage, we rarely see now
cases of EP, and we noticed a definite
decrease in the number of patients requiring
eventual colon interposition due to failure
of dilatation.

From this study, it was concluded that
Savary balloon and laser techniques are
effective and safe procedures for CES with
minimal morbidity and mortality. Yet,
Savary's dilators have the advantage of
being cheap. applicable to various types of
strictures including more risky ones, and
can be used by junior staff after training,

K. Karara, A. Ramadan and S. Keshk
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Substernal Colon

Interposition for the Management of

Corrosive Stricture of the Esophagus: Early and Late

Complications
ABSTRACT

During a 12-year period between January 1986 and January 1998, 104 patients
underwent substernal colon interposition for the treatment of caustic esophageal
stricture after failure of esophageal dilatation to provide an acceptable pathway for
swallowing. At the time of the procedure, their ages ranged from 21 months to 36
years. Seventy three patients were male and 31 patients were females. There were 5
deaths (4.8%).Two patients died of septic shock due to necrosis of the colonic conduit,
two patients died of respiratory failure due to bronchopneumonia in the immediate
postoperative period and one patient died due to massive upper gastrointestinal
bleeding. Postoperative complications were experienced in 85 patients (82.7%).
Cervical anastomotic leakage was the most commonly encountered early complication
(53.8%), while colo-esophageal stricture was the most common late complication
(24%).

Most of the complications are preventable, transient and non serious. The corner stone
of such operation lies in reducing its mortality and morbidity which can be achieved
by a through understanding of the complications of this procedure which will enable

us to avoid many of them or to deal with them more efficiently.

Dr.Abdel Maguid Ramadan, MD and Dr.Moustafa Elhamami,MD.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

Caustic esophageal stricture is one of
the most common indications of esophageal
replacement.(1) Although the indications
have not been clearly defined, some of the
strictures resulting from chemical injuries
necessitate esophageal replacement for
treatment. (2-6)

Successful outcome following
interposition by colon has been reported.(7)
Substernal colon interposition without
esophagectomy is the method popularly
adopted in our department for many

Cardio-thoracic Surgery Department, Faculty of Medicine,
Alexandria University

years. (8) However, it has been observed
that, this procedure is attended with a

considerable  rate of  postoperative
complications.
Aim of the study

The aim of this work is to study and
analyze these complications in an attempt
to achieve a better perspective as far as
their prophylaxis and management is
concerned with the objective of lowering
the incidence of morbidity and mortality of
such frequently performed operation.

Patients and Methods

During a 12-year period between January
1986 and January 1998, 104 patients
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underwent colonic interposition for the
treatment of caustic esophageal stricture
after failure of esophageal dilatation to
provide an acceptable pathway for
swallowing.

Routine hematological investigations,
plain X-Ray chest radiographs and barium
swallow were done to all patients. Rigid
esophagoscopy to determine the level of
esophageal obstruction was done. Seventy
two patients had gastrostomy for feeding
purposes as a primary stage before
definitive surgical ~ procedure  was
undertaken. :

The decision to carry out colonic
interposition as a succeeding mode of
treatment  include patients in whom
esophageal bouginage failed to restore the
normal ability to swallow within a month
period following the last dilatation after
completion of 1-year dilatation program.
Patients who had exposed to esophageal
perforation - during the procedure of
esophageal  dilatation - had colon
interposition if bleeding and difficulties
developed during further dilatations.

Substernal tunneling for the colon
transplant was carried out. Interposition
with the colonic segment on a pedicle of
the middle colic vessel (86 patients) or left
colonic vessels (18 patients) were used to
bypass esophageal obstruction.

The postoperative complications were
analyzed with regard of their:

1. Incidence.
2. Probable causes and pathogenesis.
3. Clinical presentations.

4. Management and its results.
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The tools employed for detecting
complications included:

1. Plain radiography of the chest and
abdomen.

2. Barium study of the upper esophageal
segment, interposed colon and stomach.

3. Endoscopy of the upper esophageal
stump using the rigid Negus esophagoscope
or the fiberoptic one to study the upper
esophagus, interposed colon and stomach.

Results

The age of the patients varied from 21
months to 36 years. Seventy three patients
(70.2%) were male and 31 (29.8%) were
females. The stricture was caused by potash
ingestion in 100 patients and by sulfuric
acid in only 4 patients. The postoperative
complications were experienced in 85
patients (82.7%), some patients developed
more than one complication. These
complications were divided into early and
late complications (Table 1 & 2
respectively).

The mortality rate in this study was
48% (5 patients), two patients died of
septic shock due to necrosis of the colonic
conduit while two patients died of
respiratory failure due to
bronchopneumonia in the immediate
postoperative period and one patient died
due to massive upper gastrointestinal
bleeding.

Cervical anastomotic leakage was the
most frequently encountered complication
in 56 patients (53.8%), it occurred a
variable period after the operation ranging
from 6-12 days, in 14 patients, it followed
infection in the neck. This complication



Table 1. Early postoperative complications.

A. Ramadan, and M. Elhamami

Complication s No of patients | %
e Leakage at cervical anastomosis 56 53.8%
(salivary fistula) B Bia, =
e Chest complications
1. Bronchopneumonia 4 3.9%
2.Pneumothorax - 7 6.7%
e Recurrent laryngeal nerve balsy 2 1.9%
e Necrosis of colon 2 1.9%
e Postoperative intestinal obstruction 3 2.9%
e  Wound sepsis
Cervical 14 13.5%
Abdominal with burst abdomen 5 4.8%
e Postoperative peritonitis 1 0.9%
Table II. Late postoperative complications.
Complications No of Patients | %
| Colo-esophageal stricture 257 24%
Colo-gastric stricture 10 9.6%
Redundant colonic loop 9 8.6%
Upper gastrointestinal bleeding 5 4.8%
Persistent gastric fistula 7 6.7%

* Some of 85 patients had more than one complication.

83



Journal of the
Egyptian Society of
Cardio Thoracic Surgery

Fig. (1): Barium swallow in a patient with
colon interposition showing stricture at the
esophagocolic junction.

was transient and self limited where
salivary = fistula closed spontaneously.
Some patients developed stricture at the
esophago-colic anastomosis at a later date
(20 patients).

Chest complications were encountered
in 11 patients (10.6%). Seven patients
(6.7%) suffered from postoperative
pneumothorax (4 left sided and 3 right
sided) which was discovered on routine
chest radiography in the operative night and
occurred when the substernal tunnel was
created by the surgeon's hands. It was
managed successfully by intercostal tube
drainage to underwater seal system. The
other 4 patients (3.9%) were suffering from
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Fig. (2): Barium swallow showing cologastric
stricture.



Fig. (3): Barium study of the interposed colon
showing redundant colonic segment.

bronchopneumonia and treated by systemic
antibiotics, endobronchial suction,
huridified oxygen  therapy  and
physiotherapy. In two patients, however,
this complication had a fatal outcome.

Colonic necrosis was the most serious
complication encountered in this study. It
led to two immediate postoperative deaths.
Complete gangrene of the colonic conduit
occurred with the presence of a foulodoured
dark-colored discharge.

Wound sepsis complicated the operation
in 19 patients. In 14 patients, infection
occurred in the cervical incision where it
was heralded in six patients by a cervical
abscess that necessitated external drainage.
Salivary fistula developed secondary to
sepsis in all these patients. In five patients,

A. Ramadan, and M. Elhamami

on the other hand, sepsis developed in the
abdominal incision where in three of them,
it was followed by complete dehiscence of
the abdominal wound that needed
secondary surgical repair with tension
sutures. All cases with wound sepsis were
treated classically by systemic antibiotics
and frequent local dressings.

Postoperative  intestinal ~ obstruction
occurred in 3 (2.8%) patients in the
immediate postoperative period. Internal
herniation and strangulation of the small
intestine through the inadvertently closed
transverse mesocolon was the cause of the
obstruction in two patients in whom
resection anastomosis of the affected
segment was mandatory. In the 3 rd patient
the cause of obstruction was
intussusception of small bowel, the cause of
which was not clear, manual reduction was
all that was needed.

Postoperative peritonitis occurred in
only one patient after repairing burst
abdomen, on exploration no obvious
sources of leakage were encountered
peritoneal toilet was carried out and the
abdomen closed.

Recurrent  laryngeal nerve injury
occurred in only two patients. it was
unilateral and non of the patients needed
tracheostomy.

Cervical esophagocolic stricture, the
most frequent late complication, occurred
in 25 patients (24%) in the present series.
All patients presented . with dysphagia at a
variable period ranging from immediate
postoperative period to 8 years after the
operation. Barium swallow examination
showed either stenosis or complete arrest of
the contrast material at the esophago-colic
anastomosis (Fig 1). All patients were
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Fig. (4): C.T of the same patient shows the substernal redundant colonic segment.

submitted to rigid eosophagoscopy, in 5
patients, esophageal dilatation succeeded to

achieve a good swallowing with a
permanent dilatation of the stricture. In the
remaining 20 patients, surgical

reconstruction was necessary to achieve
good functional results.

Colo-gastric strictures were encountered
in 10 patients who had the same clinical
presentation namely regurgitation of food
shortly after meals especially on lying
down or after bulky meals. The complaint
started 2 months to three years after
operation, most of the patients presented
with weight loss. Barium study of the
transported colon readily showed the
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obstruction - at the colo-gastric anastomosis.
(Fig. 2)

Surgical revision of the anastomosis was
performed in all patients with prompt relief
of their symptoms.

Redundant colonic loop was the cause
of repeated vomiting with evident
intermittent nocturnal regurgitation in 9
patients one month to four years after
operation. Barium study and C.T scanning
showed an excessive length of the
transposed colonic segment (Fig. 3 & 4).
Surgical correction in the form of a second
anastomosis between redundant colon and
anterior  gastric wall succeeded in
alleviating the symptoms.
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Fig. (5): H&E staining: showing rudimentary glands of Lieberkuhn (wide interval between the
glands with absence of goblet cells) with stratification of the lining epithelium (arrow
simulating that of the upper esophagus. Mic MagX 100)

Upper gastrointestinal bleeding was
encountered in S patients. Barium swallow
showed complete patency of the colonic
segment. Fiberopetic endoscopy under
general anathesia was done to all patients
and demonstrated congestion and ulceration
of the interposed colon, biopsies were taken
from upper and lower parts of the
interposed colon (Fig. 5 & 6) respectively
Four patients received medical treatment
and cured while one patient died from
massive bleeding.

Persistent gastric fistula occurred in7
patients.-and it was nearly due to failure of
spontaneous closure of the gastrostomy
stoma with no evidence of pyloric

obstruction in barium study. It was
managed by surgical closure of the fistula
in layers.
Discussion

Caustic esophageal obstruction is a
problem of considerable magnitude in
Egypt.(9) It is not infrequently that
esophageal dilatation fails to establish a
permanently  patent and normally
functioning esophagus and the employment
of an alternative definitive surgical
procedure is often mandatory.(10) Colon
interposition has been the procedure of
choice to bypass the obstructed esophagus
inour department. It has been found that,
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Fig. (6): H&E staining showing parts of the glands Lieberkuhn with increased goblet cells (G)
like mucous glands of the lower esophagus the corium between the gland shows congested blood
vessels (B) and extensive cellular infiltration (C) (Mic Mag X 400)

this procedure was not uncommonly
attended with complications, the incidence
of these complications has been minimized
through increased experience, improved
techniques and careful preservation of the
vascular competence of the transplant.

The overall complication rate of colon
interposition in the present study was
82.7%. Comparably high figures were
reported in the literatures by some workers
(11,12) , where as considerably lower rates
were reported by others (13,14,15)

In general, the complications of colon
interposition are mostly ascribed to one or
more of three factors namely: (1)
Inadequacy of blood supply of the
interposed colon, (2) Faulty surgical
techniques and (3) Infection.
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Adequacy of the blood supply to the
colonic segment used for interposition is by
far the most important factor determining
success of such operations (16,17).
Ischemia of the colonic conduit is held
responsible entirely or in part of the
occurrence of early postoperative
complication like, colonic necrosis and
leakage with late strictures . (14,15,16)
Some centers advocate preoperative
selective mesenteric angiography to ensure
the adequacy of the blood supply to the
esophageal substitute.(18) However, we
believe that such a method should inno
way entirely replace or deny the personal
ability and skills of an experienced surgeon
to judge the vascularity of the colonic
conduit especially in centers lacking such
facility or dealing with a large number of



cases. Moreover, we are inclined to believe
that, in experienced hands, colonic
ischemia is not due to the non meticulous
choice or uncareful preparation of the
segment of the colon to be used for bypass,
but it may be due to other risk factors and
maneuvers that may induce ischemia even
to an adequately vascularized colonic
segment during and after operation. These
include the placement of clamps on the
colonic conduit, the occurrence of kinks,
torsion or extrinsic compression (narrow
thoracic inlet, subxiphoid space or aortic
arch) or undue tension on the conduit and
occurrence  of shock or prolonged
hypotension and dehydration in the
immediate postoperative period.

Refinements of the surgical techniques
of colon interposition can also largely
contribute to improvement of the outcome
of that operation. The use of an adequate
length of the colon where by redundancy or
otherwise tension on the suture line leading
to cervical anastomotic  leaks is
emphasized. (19) In our department, like
others (20) the construction of the length of
the colonic graft equal to the gap between
the esophagus above the stricture and the
stomach as well as fixation of the graft to
the neck muscle reduced the incidence of
late colonic redundancy and decrease
tension over suture line at colo-esophageal
anastomosis respectively. Estimation of the
length of the colonic segment to be used
taking into account the length of its
vascular pedicle where by in relation to the

latter an unnecessary long proximal
segment and short distal segment are
avoided. Furthermore, technical

overenthusiam in terms of placement of too
much sutures at the anastomotic lines
should be avoided to prevent local ischemia
leading to anastomotic leak, breakdowns or

A. Ramadan, and M. Elhamami

strictures. Some workers advised the use of
a sleaving anastomosis to prevent
anastomotic breakdown and strictures (21),
others used end to side esophago-colic
anastomosis to decrease the incidence of
postoperative leak and late stenosis(20). In
our department, the increased incidence of
anastomotic leak and late stricture (56%
and 25% respectively) led us to use the end
to side esophago-colic anastomosis instead
of the routinely done end-to-end
anastomosis in the early trials.

Some workers claimed that, the location
of colo-gastric anastomosis may have some
bearing on the occurrence of gastro-colic
reflux with the result of colo-gastric
stricture as well as peptic ulceration of the
interposed colon (22), they advised that
anastomosis should be performed as high as
possible in anterior wall of the stomach to
prevent reflux. In our series, we performed
anterior colo-gastric anastomosis to all
patients.

Infection has also been incriminated as
an important factor responsible for some of
postoperative  complications of colon
interposition. Some workers reported the
frequent occurrence of infection after colon
surgery in general, they attributed it into a
number of factors namely; remote foci of
infection,  prolonged operations and
prolonged preoperative hospitalization (23).
As far as colon interposition is concerned,
in our belief, there are certain precautionary
measures which when followed can
significantly reduce the incidence of
infective complications, these include
proper preoperative preparation of the
colon. the routine use of side drapes to
avoid contamination of the wound with
colonic and esophageal contents, the
routine use of postoperative broad spectrum
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antibiotics and the prompt control of chest
infection before operation.

Finally, although the morbidity rate in
this study was high, yet, most of the
complications encountered were either
transient, non serious Or easy to manage.
The incidence of serious complications
such as colon necrosis which was
encountered in early operations were rather
low as compared to other reported series
(17,24). Moreover, some of the
complications reported in the literatures
were not, met with in the present series,
these include esophageal cyst formation
(25), retardation of growth (21) dumping
symptoms (1) and gastric mucocele with
chronic anemia (14).

In conclusion, one can assume that,
colon interposition is still one of the most
gratifying operations where by a durable
and adequately functioning esophageal
substitute is provided. The cormer stone of
success of that operation lies in reducing its
morbidity and mortality which can be
achieved by a thorough understanding of
the complications of this procedure which
will enable us to avoid many of them or to
deal with them more efficiently in future.
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A Comparison Between Left Atrial
Approach for Mitral Valve Surgery.
ABSTRACT

This study included 84 patients who underwent mitral valve surgery. Patients were
divided into two groups. Group I included 45 patients in whom the conventional left
atrial approach was used and group II included 39 patients who underwent mitral
valve surgery through a superior septal approach. our study was designed to compare
the conventional left atrial approach versus the superior septal approach on mitral
valve operations.

We found that the maintenance of sinus rhythm; the incidence of postoperative
rhythm disturbance and development of atrioventricular block were not significanty
different between both groups. No significant blood loss was found between the two
groups. Also no residual atrial septal defect was detected in patients with superior
septal approach. “Longer cardio pulmonary bypass and cross clamp times were
reported in group II (In group II mean 101.5 min & 74.9 min respectively while in
group I mean 65.5 & 46.6 respectively).

From our study we concluded that the safety of the superior septal approach as a
routine incision should be more evaluated by a larger number of patients. But, this
approach provides optimal exposure of the mitral valve and the subvalvular apparatus

and Superior Septal

in every anatomic situation.

Mohammad Abdel Alim, M.D., Ihab E1Shihy, M.D., Wagih El-Boraey, M.D., Ashraf

Helal, M.D. and Said Abdel - Aziz M.D.

J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

The approach of the mitral valve is
through one of several different cardiac
incisions. The choice of incision is varied
because of differences in atrial anatomy
and body habitus of the patient. The
standard approach which is through a
longitudinal left atrial incision may not
provide optimal visualization , especially in
patients with a deep chest or small left
atrium (Smith, 1992)(1).

On the other hand the superior septal

Cardio - Thoracic Surgery Department, Kasr El Aini, Faculty
of Medicine, Cairo University. .

approach by an incision in the roof of the
left atrium between the aorta and superior
vena cava gives excellent exposure of the
mitral valve and its subvalvular apparatus
in every anatomic situation ; however, the
risk of transecting the sinus node artery and
the internodal pathways and the need to
reconstruct the wall of the atria and the
interatrial  septum  were considered
important limitations to its routine use.

In our present study we compared the
use and outcomes of the superior septal
approach with those of the traditional left
atiral incision in patients undergoing mitral
valve surgery.

93



Journal of the
Egyptian Society of
Cardio Thoracic Surgery

Material and Methods

The study was conducted on 84 patients
who underwent mitral valve surgery in2
years duration. Surgery was done using
either the conventional left atrial approach
or the superior septal incision. Particular
attention was paid to all surgical problems
and complications that arose related to the
atrial  incision. The cardio-pulmonary
bypass and cross - clamp times,
postoperative blood loss, and alteration in
cardiac rhythm were compared in both
groups.

The patients were divided into two
groups. Group I included 45 patients with
standard incision while group IIincluded
39 patients with superior septal incision.

Preoperatively, all patients in both
groups underwent a thorough clinical
examination ; twelve - leads ECG ; chest
X-Ray P-A and lateral  views;
echocardiography and cardiac catheter for
patients above 50 years old .

Both groups were compared in terms of
age, sex distribution functional status,
dimension of the left atrium mean ejection
fraction, presence of tricuspid insufficiency
and pulmonary artery systolic pressure.

In the conventional left atrial incision
used in group I the incision was made
parallel to the interatrial sulcus. It started
from the superior vena cava and extended
inferiorly to the mitral annulus. Closure of
the incision was achieved using 2/0
polypropylene running sutures started from
the two ends of the atriotomy and tied in
the midpoint. If a concomitant procedure on
the tricuspid valve was planned in any
patient in this group, we used the traditional
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oblique right atriotomy, taking care to
avoid the sinus node region.

In group II with the superior septal
approach, the right atrium was opened
along the anterior aspect of the
atrioventricular groove. A 2 to 3 cm.
incision was made in the interatrial septum
starting from the inferior end of the fossa
ovale; the right atriotomy was then
extended superiorly between the right
appendage and the atrioventricular groove
to join the interatrial incision. At the point
where the two incisions meet, the roof of
the left atrium was opened for 4 to 5 cm.
Closure was performed using 4-O poly
propylene running sutures; first we closed
the roof of the left atrium and then the
septal incision. The two sutures were tied
where they meet, and the right atrial
incision was closed.

In the postoperative period , the type of
cardiac rhythm, amount of blood loss and
the presence of any complications were
reported.

Postoperatively all patients in both
groups underwent the following:

1- Twelve - leads ECG during the first 3
postoperative days and just before
discharge from the hospital.

2- Two-dimensional echocardiography
before discharge. The integrity of the
interatrial septeum was  carefully
investigated in patients of group II

3- Twenty - Four hours holter
monitoring.
Follow up was done by clinical

examintion, ECG and echocardiography .
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In our statistical analysis, we used the
student's “t” test for independent samples.
Categoric data were examined with
contingency tables and X* or Fisher's test as
appropriate.

Results

The preoperative data for both groups
are shownin table 1 The operative data are
shown in table (2) and (3) . From table (2)
we found that the mean cardio-pulmonary
bypass and cross - clamp times in group II
(101.5 min and 74.9 min respectively) were
significantly longer than in group I (65.5
min and 46.6 min respectively ).

In the early postoperative period no
statistically significant difference in the
cardiac rhythm was found between the two
groups among the patients who were in
sinus rhythm preoperatively. In group I (13
out of 23) and (9 out of 16) in group II

maintained  their rhythm at hospital
discharge table (5).
The presence of sinus rhythm

preoperatively was the only predictive
factor of the presence of sinus rhythm at
hospital discharge. The type of atrial
approach was not found to be associated
with the persistence of sinus rhythm at
discharge.

The major postoperative complications
are shown in table (4). Surgical revision
for the control of bleeding was necessary in
one case of group I and two cases in group
I1. The atrial suture line was not responsible
for the bleeding in any of the reexplored
patients postoperatively .

No statistically significant difference in
the blood loss during the first 24 hours
postoperatively was found between the two
groups .

The mean chest tube drainaje in group I
was 415 ml (range, 180 to 1650). The mean
chest tube drainaje in group III was 428 nil
(range, 175 to 1850) .

We had 3 postoperative deaths. Two
cases in group I (4.44 % ) and one case in
group II (2.56 %

The cause of death was not related to
the type of atrial approach. Renal failure
and endocarditis were the cause of death in
the 2 patients of group I ; while low cardiac
output was the cause of death in one patient
in group II.

Discussion

Adequate exposure of the mitral valve
and the subvalvular apparatus is the corner
stone in the success of mitral valve surgery.
Exposure of the mitral valve for
replacement is critical if it is calcified or if
a previous prosthesis has to be removed.
Visualization of the mitral valve and its
subvalvular apparatus can be difficult in
patients with deep chest, small left atrium,
and / or adhesions. In such circumstances
the conventional left atriotomy may not
provide  adequate exposure. Several
alternative surgical approaches had been
described to overcome these problems (Kon
et al, 1993)(2). Ien 1991 Guiraudon and his
associates proposed an “extended vertical
transatrial septal incision”. This approach
provides optimal exposure of both the
mitral valve and its apparatus. The need to
transect both the sinus node artery and part
of the internodal pathway, may lead to
postoperative rhythm disturbances. They
assumed that the need to reconstruct both
the wall of both atria and the septum may
lead to excessive postoperative bleeding
and laceration of the atrial wall (Guiraudon
et al, 1991)(3).
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Table (1): Preoperative data:
RESULTS
Table (1): PREOPERATIVE DATA:
DATA Groupl | Group II | Pvalue
Sex::
e MALE 25 24 NS
« FEMALE 20 15 NS
AGE :
( Years )
* RANGE 15-47 17-42 NS
* MEAN 28+4 253 NS
SYMPTOMS | :
¢ SHORTNESS OF BREATH
e NYHAII 10 9 NS
e NYHA III 28 21 NS
e NYHA IV 7 9 NS
e HAEMOPTYSIS : 8 7 NS
RHYTHM :
¢ Sinus Rhythm 23 16 'NS
e Atrial Fibrillation 21 22 *NS
e Junctional thythm 1 1 NS
ECHOCARDIOG
RAPHY
LEFT ATRIUM
e Range 42-120 42-95 NS
e Mean 56.4+11 | 50.4£10 NS
TRICUSPID REGURGE 23 18 NS
EJECTION FRACTION
¢ Range 0.35-0.83 | 0.25-0.80 | NS
¢ Mean 0.56+12 | 0.55£10 | NS
SYSTOLIC PULMONARY
ARTERY PRESSURE
e Range (mmHg) 28-110 30-95 NS
e Mean 53%16 50£15 ] NS

NS = Not significant
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Table (2): Operative data

OPERATIVE DATA . GROUP1 | GROUPII | T value P value
Cardio-Pulmonary bypass time 0.845 > 0.05
(min. )
g 31-133 53-170
Mean 65.5 101.5
Aortic cross-clamp time 0.337 > 0.05
(min. )
Range 30-87 | 31-134
Mean 46.6 74.9

Table (3): Surgical procedures
SURGICAL PROCEDURE GROUP1 | GROUPII
Mitral valve replacement 26 29
Mitral valve replacement + tricuspid repair 9 5
Mitral valve repair 10 8
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Table (4): Postoperative complications

COMPLICATIONS GROUP 1| GROUP 11 x?

Iow cardiac output 3 . NS
Renal failure 1 - ' NS
Cerebral stroke 1 - NS
Prolonged ventilation (>24h. ) 2 1 NS
Sepsis 2 1 NS

| Complete A-V block 2 1 . NS

Table (5): Rhythm disturbance

TYPE OF RHYTHM
GROUP SR AF JR AVB
No Yo No % No % No Yo
e Group I
Preoperative 23 |S51.11| 21 14667 | 1 2.22 - -
On discharge 13 |28.88| 28 |6222| 3 6.66 1 2.22
e Group II
Preoperative 16 [41.02| 22 |56.41 1 2.56 - -
On discharge 9 (2307 28 |71.79| 1 2.56 1 ° 2.56
SR = Sinus Rhythm. AF = Atrial Fibrillation
JR = Junctional Rhythm. AVB = Atrio-Ventricular Block.
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The exact role of sinus node ischaemia
and the lesion in the interatrial pathways in
influencing cardiac rhythm is not definitely
understood, though experimental data
indicate a possible influence of sinus node
artery lesions on cardiac rhythm. The
clinical observations in patients who
underwent Mustard or Fontan procedure
seem to confirm this (Tamiya et. al.,
1992)(4). On the other hand , the results of
transplantations, the surgical treatment of
Wolff - Parkinson - White syndrome and
other experimental trials contradicts this
hypothesis (Kon et. al. , 1993).

Also, Smith (1993) reported that
transection of the sinus node artery and part
of the internodal pathways leads to minor
rhythm disturbance. These  minor
alterations do not seem to have major
clinical implications, (Smith 1993) (5).

In our experience the use of the superior
septal approach was not associated with a
significantly higher  incidence of
postoperatrive arrhythmias as compared
with the incidence associated with the
traditional left atrial approach (40% versus
43.48% respectively). The percentage of
patients who were in sinus rhythm
preoperatively and who maintained their
rhythm at discharge was similar in both

groups.

Berreklouw et. al. (1991)(6) reported a
series of 22 patients who underwent mitral
and tricuspid valve procedures using the
superior  septal approach. No major
postoperative complications were reported,
and all patients in sinus rhythm
preoperatively maintained their rhythm
postoperatively. Another larger series of
111 patients was reported by Alfieri and
associates (1991)(7). They found no major
rhythm disturbances or postoperative

complications, so they suggested the
possibility of routine use of this approach .
Similar results were obtained and
conclusions drawn by Kon and associates in
(1993) .

On the other hand, Smith in 1993
reported a considerable incidence of
postoperative arrhythmias in patients in
whom the superior septal approach was
used and he expressed caution concerning
its routine use. The same results were
achieved by Kovacs and Szabados in 1994,
they reported high  incidence of
postoperative arrhythmias with the superior
septal approach, leading them to suggest
the use of this approach in very selected
cases (Kovacs and Szabados, 1994 )(8). In
1995 the same conclusions were reported
by Kumar et. al (9).

In our study we did not have major
complications during the postoperative
period such as blood loss from the atrial
suture and / or residual atrial septal defect
in group II. The only significant difference
between both groups was the longer
cardiopulmonary bypass and cross-clamp
times in the superior septal approach group.
This may be improved by more experience
with that approach.

In our series, because of the quite small
number of patients in whom we used the
superior septal approach and lack of long
term follow up of the patients, we had no
definite conclusions to be drawn concerning
the effectiveness and safety of the superior
septal approach. However, regarding
exposure of the mitral valve and its
subvalvular apparatus it is defenitly better
than the conventional left atrial approach in
all situations evaluate its safety in mitral
valve surgery. The superior septal approach
has some advantages over the conventional
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left atrial approach. It gives better exposure
in every anatomic situation especially in
patients with small left atrium and in
patients undergoing redo surgery. Minor
rhythm disturbance and longer operative
time were the only disadvantages of the
superior septal approach. Provisionally
these minor limitations of this approach are
largely outweighed by the optimal exposure
of the mitral valve and its subvalvular
apparatus, neverthless, its routine use
should be more investigated to be sure of its
safety regarding arrhythmias.
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De Vega Repair Versus Segmental Annuloplasty for Tricuspid

Regurgitation
ABSTRACT

Sixty patients with functional tricuspid regurgitation due to rheumatic left sided valve
lesion were included in this prospective study. Operative correction of the left sided
valve lesion was performed for all patients. Regarding the tricuspid regurgitation
(TR), the patients were divided into 3 groups, each consists of 20 patients .

The patients of group I were having mild to moderate TR grade I and II which was
managed conservatively. Group II patients were having severe TR grade IIl and IV
for which De Vega repair was done. Group III patients were having severe TR grade
III and IV for which segmental annuloplasty was done.

All patients were subjected to preoperative, early postoperative (after one week) and
late postoperative (after six months) evaluation including clinical examination, liver
functions, ECG, chest X-ray and echocardiography.

The late postoperative evaluation revealed 60% of group I patients had no TR while
25% had TR grade Iand 15% had TR grade IL. Group II patients had 75% with no
TR, 20% with TR grade I and 5% with TR grade IL. Group III patients had 85% with
no TR, and 15% with TR grade L.

We conclude that conservative management should be restricted to patients with mild
(grade I) TR only and for moderate and severe TR (grade IL, IIL, and IV) repair is
mandatory. Both De Vega repair and segmental repair of the tricuspid valve are easy,
safe, and of good early postoperative results, but segmental repair has better late
results than De Vega repair.

Khalaf SA, MD, Mowafey AA, MD, Gayyed NL, MD, and El Gamal MF, MD.
3. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

Despite efforts to identify patients who
require  tricuspid repair (TR) with
correction of mitral valve disease, there
remains disagreement as to what constitutes
the optimal treatment of TR. (1) Tricuspid
valve replacement was used to correct TR
but this was limited because of high
thrombotic complications in the implanted
prosthesis. (2) Annular ring insertion was
used to correct for TR. (3) DeVega repair
(semicircular annuloplasty) is one of the

Department of Cardiothoracic Surgery, Mansoura Universisy.

simplest and easiest methods for tricuspid
repair. (4) Also , segmental annuloplasty is
another safe and simple method for
tricuspid repair. (5)

The treatment of functional TR in
patients who have mitral valve disease
remains  controversial because  of
spontaneous regression of mild TR (grade I
and II) in many cases after correction of the
mitral valve disease but spontaneous
regression of significant TR (grade III and
IV) in these cases is impossible and
tricuspid repair is inevitable. (6)
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The aim of our study is to assess the
conservative management of functional TR
in patients with grade I and II tricuspid
regurge after correction of mitral valve
lesions and to compare between two
methods of tricuspid repair; i.e. DeVega
and segmental annuloplasty in patients with
grade III and IV tricuspid regurge after
correction of mitral valve lesion.

Patients and Methods

Our prospective study included sixty
patients with tricuspid valve disease
associated with mitral valve disease with or
without aortic valve disease.

These patients were admitted and
operated upon in the Cardiothoracic
Surgical Department Faculty of Medicine,
Mansoura University between January 1996

to January 1998 . According to the severity

of TR and mode of treatment , the patients
were divided into 3 group:

Group Iincluded 20 patients with grade
I-II tricuspid regurge in whom the tricuspid
valve was managed conservatively after
correction of the left sided valve lesion.

Group II included 20 patients with grade
III-IV tricuspid regurge. These patients
were managed by DeVega repair with
surgical correction of the left sided valve
lesion.

Group III included 20 patients with
grade III-IV tricuspid regurge. These
patients were managed by segmental repair
with surgical correction of the left sided
valve lesion.

The sex and mean age distribution of
the patients is shown in table 1.

Different types of left sided valve
surgery were done for all patients including
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open mitral valvotomy in 8 patients, mitral
valve replacement in 42 patients, mitral
valve repair in 6 patients, and mitral and
aortic valve replacement in 4 patients.

Preoperative evaluation :

For all patients, preoperative evaluation
was done including clinical examination
routine hematologic study, liver functions,
renal functions, ECG, chest X-rays, and
echocardiography including M-mode, 2D,
pulsed Doppler, colored Doppler, and TEE.
If the regurgitant jet reaches to 1/4 of RAD
(right atrial diameter), it is grade I, If it
reaches 1/2 of RAD it is grade II, if it
reaches to 3/4 of RADitis grade III, if it
reaches to the free RA wall or if there was
systolic gap, it is grade IV TR.

Intraoperatively and before insertion of
the superior vena caval cannula, the degree
of TR was evaluated by finger palpation
through the right atrial appendage where
the diameter of the tricuspid ring is
evaluated and the regurgitant jet is
estimated. Dilatation of the right atrium
with thinning of its wall, as well as high
ossicilation of blood in the superior vena
caval cannula indicated severe TR.

Surgical procedure:

After completion of the left sided valve
surgery, deairing of the left ventricle and
removal of the aortic clamp, the following
was done:

1- In the conservation group ( group I with
grade I-II TR) the tricuspid valve was not
repaired, but the degree of TR was
reassessed on a beating heart to check its
response to the correction of the left sided
valve lesion. This was done by a finger
inserted in the small right atrial appendage
incision after removal of the superior vena
caval cannula.
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Table 1: Sex and mean age distribution of the patients.

Sex
Male

Female

8 (40% )
12 (60% )
26.30 +

7(35%)
13( 65% )
25.64 +

6 (30% )
14 (70% )
25.26 +

4.32 4.25 4.29

Mean age ( years)

2- In the De Vega repair group (group 1I
with grade III-IV TR) The right atrium was
opened on a beating heart using a
longitudinal incision I cm. parallel to the
atrioventricular groove. A suture of 2/0
polypropylene was passed through a
pledget of Teflon, and the suture line was
begun near the commissure between the
anterior and septal leaflets. Deep bites were
taken just into or near the annulus as the
suture line proceeded laterally around the
anterior and posterior leaflets. Near the
commissure between the posterior and
septal leaflets the suture was passed
through another Teflon pledget and was
carried back to its origin taking bites just
outside the first suture line. A valve sizer
appropriate to the patients size was placed
in the annulus for calibration. The suture
was then tied over the medial pledget as the
suture was gathered and the annulus was
brought against the sizer.

3- In segmental repair group (group III
with grade III-IV TR), the right atrium was
opened same way like that used in group II
and the tricuspid ring was carefully
identified by gentle traction of the anterior

used, the first one at the commissure
between the posterior and septal leaflets
then the rest of the suture is proceeded in an
anticlock wise manner till the last one at
the commissure between the anterior and
septal leaflets. This was done to avoid
injury of the coronary sinus and AV node.
The sutures were then tied in consequence
with the sizer in place to prevent over or
under correction.

After completion of the repair of the
tricuspid valve in group II and III, the
competence of the valve was tested by
injecting saline into the right ventricle with
a large bulb syringe. After closure of the
right atrial incision and discontinuation of
cardiopulmonary bypass, the valve was
reassessed on a beating heart by a finger
inserted in the small right atrial appendage
incision after removal of the superior vena
caval cannula.

The postoperative evaluation of the
tricuspid valve repair was done one week
after surgery (early postoperative) and then
mon thly in the outpatient clinic (late
postoperative). The follow up included

leaflet using a valve hook, then the area of ~ clinical,  laboratory, radiological, and
annulus corresponding to the anteriorand  €chocardiographic evaluation.
posterior  leaflets was repaired after pocules

placement of a valve sizer appropriate to
the patients size in it. Usually 5 to 6
interrupted polypropylene 2/0 transverse
mattress sutures on Teflon pledgets were

The follow up data were statistically
studied using standard deviation test (SD)
and student test (ST) for quantitative
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values, and sign test (+ve or -ve), chi-
square test (X»,and fischer exact test for
qualitative  purpose  comparison. The
threshold of significance was fixed at the
5% level where P>0.05 the difference was
not significant (NS), P<0.05 the difference
was significant (S), and P<0.01 the
difference was highly significant (HS).

The following tables (II, III, IV and V)
show the early and late postoperative
evaluation data of the three groups
(conservation group I, De Vega repair
group II, and segmental repair group III)
compared to the preoperative data with its
statistical significance.

Discussion

The tricuspid valve is the largest valve
in the heart with a surface area of about
10.5 cm’. Tricuspid regurgitation (TR) may
be organic due to trauma, endocarditis, and
as a part of Ebstein malformation.(7, 8, 9)
In patients with rheumatic heart disease it
may be organic, but mostly it is functional.
The degree of functional tricuspid
regurgitation is related to the severity and
duration of mitral valve lesion, the severity
of pulmonary hypertension, and the degree
of right ventricular dilatation.(10)

The importance of tricuspid repair
emerged after follow up of many cases of
mitral valve replacement or repair where
the patient did not improve, or even
deteriorated, and the course was neglicance
of tricuspid repair. (11) The goal of
treatment of TR is reconstruction rather

than replacement due to  many
complications associated  with  the
prosthesis. The valve can be repaired in

almost all cases with excellent results. (2)
Patients with mitral valve disease, severe
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TR, and severe pulmonary hypertension
with alteration of liver functions should be
operated upon as rapidly as possible after
optimal preparation to avoid the load on the
liver. (3)

Pulsed wave Doppler is a sensitive way
for diagnosis and assessment of the severity
of TR, by identification of the turbulence
produced by the TR and measurement of its
extent into the right atrium. (12)

In all surgical procedures done for
rheumatic left sided valve lesions, digital
palpation for the tricuspid valve through the
right atrial appendage before insertion of
the superior caval cannula gives the final
assessment of the valve condition and
whether it is in need for repair or not.(13)

In our study, the annulus just admitted 2
fingers in group I and admitted more than 2
figures in group II and ITI. The degree of
TR can also be assessed by the jet of
regurge through the right atrium. (14)
Digital palpation of the tricuspid valve after
discontinuation of cardiopulmonany bypass
allows assessment of the valve response to
the correction of left sided valve lesions as
well as to the tricuspid valve repair. (15)

In our study a minimal jet was found in
20% of patients in group I, while in group
II a mild jet was found in 15% of patients
and in 20% of patients in group III after
repair. The mild jet was neglected for fear
of overcorrection.

Moderate and severe TR secondary to
rheumatic valve disease is considered to be
a serious condition for which an appropriate
surgical management is recommended at
the time of mitral valve surgery. (3,16)
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The optimal method for managinge
functionl TR remains controversial,
whether to conserve or to operate, and
whether to repair or to replace. The
multiple procedures for tricuspid repair
denote that none of them is completely
perfect. (17) The aim of the different
methods used for tricuspid repair is to
narrow the dilated annulus, maintain the
leaflet length and function and preserve the
course of the conductive tissue from the
atrium to the ventricle .(3)

Grath and his colleagues found that non
operative management of functional TR
have similar results to those achieved by
various tricuspid repair techniques, and
estimated 40% late mortality after tricuspid
repair. (18) However, the majority of recent
publications do not match with those
statements .(2, 5, 12)

Conservative management for mild TR
was assessed by different authors. Broker
and colleagues at 1976 used it for 21
patients with satisfactory results. (13)
Duran and colleagues in 1986 and in 1993
used it for mild to moderate valve legion .
(19, 20)

We used conservative management for
TR in 20 patients with Grade I to II TR
with correction of the left sided lesion
(group I). Our results showed 60% of
patients to have no TR after surgery while
25% had grade I TR and 15% had grade II
TR. The early follow up showed highly
significant improvement of dyspnea and
non significant improvement of other
parameters. Six month follow up showed
highly significant improvement in liver size
and significant improvement in dyspnea,
LVESD, LVEDD, and FS, reflecting
improvement of LV function, with
nonsignificant improvement in RVD and

PH. These results suggest to do repair of
tricuspid valve for grade Il TR, and to use
conservative management for only grade I
TR.

De Vega annuloplasty for TR was
reported to be a simple and safe method
with good early postoperative results, but
with  unsatisfactory long-term results.
(17,21) It was first used by De Vega in
1975 in 155 patients with good results
expect one patient who had partial
detachment of the sutures. (4) This was
since then, followed by many other authors
who used this technique or its modifications
for the repair of functional TR. (22, 23, 24,
25, 26) Rivera and colleagues reported that
there is 1/3 to 12 of patients having De
Vega repair will have recurrent significant
TR on the longterm follow up, (23) while
others reported only 5% incidence of severe
TR requiring surgical reintervention. (24,
26)

In our 20 patients for whom De Vega
repair was done for TR, there was no
recurrence of TR as we used deeper bites in
the annulus in an alternative sequence.

Mc Grath et al 1990 reported that De
Vega repair was associated with a higher
risk of hospital death than simple
plication.(1) De Vega et al 1975 reported
9% mortality and Duran et al 1986 reported
8.4% mortality. (4, 19)

In our study there was no mortality
related to the repair itself. In many
publications the mortality is excluded
because the cause of death is usually not
related to the tricuspid valve but related to
other faciors such as right ventricular
failure and low cardiac output.

In our study, the 20 patients of TR grade
III and IV (group II) repaired by De Vega
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technique showed in the early follow up a
highly significant improvement in the
tricuspid systolic murmur, mean liver size,
serum albumin, and functional class of
dyspnea, significant improvement in
ascites, leg edema, serum bilirubin, LAD,
FS, and PH and nonsignificant
improvement in neck vein congestion,
jaundice, ECG, X-ray picture, RVD,
LVESD, and LVEDD. In the late follow up
there was highly significant improvement
in tricuspid systolic murmur, mean liver
size, ECG, and radiology, significant
improvement in jaundice, neck vein
congestion, ascites, leg edema, functional
class of dyspnea, PH, and LVESD, and non
significant improvement in serum bilirubin,
RVD, and LVEDD. There was no residual
TR in 75% of patients, mild TR in 20% of
them and moderate TR in only 5%.

In 1989 Revuelta and Garcia Rinaldi
suggested the technique of segmental
tricuspid annuloplasty to achieve annular
reduction and compensate for suture tearing
which was the main disadvantage for the
De Vega Repair. (27, 28) If one suture fails,
the others will be there to prevent severe
TR. (27) However, still the openions differ
about the best way to render the tricuspid
valve competent without  causing
stenosis.(29)

Segmental tricuspid annuloplasty carries
the advantage of the more expeditions one
suture, one knot, while still securing the
periannular tissue.(5)

We used segmantal tricuspid
arnuloplasty for 20 patients with grade III
and IV TR (group III), and in the early
follow up they showed highly significant
improvement in systolic tricuspid murmur,
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mean liver size, functional class of
dyspnea, serum albumin, and LAD, and

significant improvement in ascites, leg
edema, jaundice, serum bilirubin, FS, and
PH, and nonsignificant improvement in
neck vein congestion, radiography, ECG,
RVD, LVESD, and LVEDD. In the late
follow up there was highly significant
improvement in the tricuspid systolic
murmur, mean liver size, functional class of
dyspnea, ECG, radiography, serum
albumin, PH, RVD and LAD, significant
improvement in ascites, leg edema,
jaundice, neck vein congestion, and
LVESD, and nonsignificant improvement
in serum bilirubin and LVEDD. There was
significant improvement in both the early
and late postoperative follow up with no
residual TR in 85% of patients and mild TR
in 15% of patients.

Conclusion

From our study we conclude the

following:

1- Repair of the tricuspid valve is
recommended for cases of functional TR
associated with left sided valve lesions.

2- This is highly indicated in cases of
moderate and severe TR after correction of
the left sided valve lesion, and it can be
ignored for cases of only grade I (mild)TR,
for which conservative management is
restricted.

3- De Vega repair is a simple and safe
method for tricuspid repair with good early
results, but the late follow up is
unsatisfactory for possible suture tearing.

4- Segmental tricuspid aunuloplasty
is a safe, simple, and rapid method for
tricuspid repair with good early and late
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follow up as it avoids the possibility of
suture  tearing and the risk of
atrioventricular block.
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Value of Preservation of the Chordae Tendineae During

Mitral Valve Replacement
ABSTRACT

The beneficial effects of preservation of the chordae tendineae during mitral valve
replacement for patients with mitral regurgitation was studied prospectively by
analyzing the results of 44 patients with conventional MVR (group 1), 23 patients with
preservation of the posterior chordae only (group 2), and 9 patients with preservation
of both the anterior and posterior chordae (group 3). The three groups of patients
were similar regarding the demographic, clinical, and echocardiographic parameters.
During operation the three groups took nearly the same aortic clamp time (58.86 +
8.67, 61.06 + 6.94, and 64.44 + 5.87 min. respectively) and the same mitral valve size
(30 + 2.45, 29.6-8 12.65, and 29;-1.41 respectively), but the conventional MVR group
needed more pump time. In the early post operative period group | needed more
ventilation(18.5 + 2.6, 6.15 + 1.09, and 5.56 + 1.23 hours respectively), inotropes
(44.1%, 34.8%, and 33.3% respectively), and ICU stay (3.01 + 0.55, 1.9 + 0.6, and 1.81
+ 0.37 days respectively), and showed more complications and was the only group
having mortality. During the early and six months follow up period, there was a steady
improvement in the clinical NYHA class and echocardiographic parameters in the two
preservation groups than the conventional MVR group, the later showed early
deterioration of echocardiographic parameters and a high percent of clinical
regression to a higher NYHA class. These results support the choice of preservation of
the chordae tendineae during mitral valve replacement for mitral regurgitation and
the best results were those of complete preservation of all the mitral valve apparatus.

Mowafey AA,d MD, Gayyed NL, MD, Khalaf SA, MD Elsaeid MM, MD, and Elsaftey I E*

MD.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V July No 3.

INTRODUCTION

Mitral valve replacement (MVR) for
chronic  mitral valve disease with
predominant  mitral regurgitation still
carries a higher risk of morbidity and
mortality than other operative cardiac
procedures.  This higher risk continued
inspite of the improvements of myocardial
preservation, surgical techniques, prosthetic
valves, and perioperative care. (1,2)

Department of Cardiothoracic Surgery, and Cardiology Unir*
Faculty of Medicine, Mansoura University.

The most common cause of morbidity and
mortality after conventional mitral valve
replacement is pump failure and low
cardiac output syndrome. (1,2,3)

Preservation of both mitral valve
leaflets and their attached subvalvular
system was used on a global scale only
after Tirone David and his group in 1984
who demonstrated its beneficial value on
the post-operative LV performance after
MVR. (2,4)

The aim of this study is to present our
initial experience with the technique of
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preservation of the posterior and the whole
mitral valve apparatus, and to discuss its
effect on the left ventricular function in
comparison to the conventional technique.
Also to find out if this technique needs
extra time or skill during the operative
procedure or results in any additional side
effects.

Patients and Methods
Patient selection

This prospective study included seventy
six patients who had chronic severe mitral
regurgitation treated by MVR in the
Department of Cardio thoracic Surgery,
Mansoura University Hospital between
November 1994 and February 1998 . Forty
four patients had MVR by the conventional
method (group I), 23 patients had MVR
with preservation of the posterior chordae
only (group II), and 9 patients had MVR
with preservation of both anterior and
posterior chordae tendineae (group III).

The clinical and the echocardiographic
parameters of all patients showed severe
(grade III and IV) mitral incompetence with
its ill effects on the left ventricular
haemodynamics, this is shown in table 1
and table 2.

LVEDD: Left ventricular end diastolic
diameter, LVESD: Left ventricular end
systolic diameter, FS: Fractional
shortening, and EF: Ejection fraction. .

Excluded from this study are (1)
patients who had previous open or closed
cardiac operation, (2) patients who had
other cardiac lesion to be corrected during
mitral valve replacement except for
tricuspid valve repair by segmental annular
plication or De Vega annular suture in
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patients in whom tricuspid valve
regurgitation was assessed by echo -
Doppler to be more than moderate in
severity. Tricuspid repair was done for 7,4,
and 2 patients in the three successive
groups respectively, (3) patients requiring
re-replacement due to prosthetic valve
malfunction, (4) patients whose lesion is
predominately mitral stenosis as this lesion
protects the left ventricle from excessive
dilatation, (5) patients with excess
pulmonary hypertension above 70 mmHg,
as the elevated pulmonary vascular
resistance will preclude the beneficial
results of chordal preservation on the
ventricular functions on the short term
analysis of the study.

Operative details

Both St. Jude Medical and Carbomedics
bileaflet prosthetic mitral valves were used
in the patients in this study on arandom
basis.  St. Jude valve was used for 36
patients and Carbomedics valve was used
for 40 patients. Cold crystalloid
cardioplegia (St. Thomas,) was used for all
patients in this study, cardioplegia was
infused in the aortic root every 35 minutes
or on appearance of electrical activity
which is earlier. Moderate systemic
hypothermia (25 to 28°C) was used with
continuous cross clamping in all patients.

In the conventional MVR group (group
I) both mitral valve leaflets were excised
together with the attached chordae
tendineae till the head of the corresponding
papillary muscle. Ticron transverse mattres
sutures with or without Teflon pledgets
were inserted circumferencially across the
mitral valve annulus from the atrial to the
ventricular sides , then through the sewing
ring from inside out.
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In the posterior chordae preservation
group (group II) the same suture technique
as in (group I) was used, but the posterior
mitral valve leaflet with its attached
chordae tendineae were left intact, the Ti-
cron transverse mattress sutures were
passed through the mitral valve annulus
from the atrial side to the ventricular side,
then through the corresponding segment of
the free margin of the posterior cusp of the
mitral valve. The technique proceeded
typically as in group I. On setting the valve
prosthesis, the sutures by this configuration
had collected the posterior cusp backward
in-between the prosthesis and the valve
annulus.

In the both chordae preservation group
(group III) in addition to what was done in
group II , we had preserved a wedge of the
edge of the anterior cusp that carries the
attachment of the main chorda to the
anterior papillary muscle and attaching this
wedge to the annulus of the mitral ring at
the anterior commissure. The same was
done with a wedge of the cusp at the
posterior papillary muscle attachment. This
is a modification of the method used by
David. (4, 5, 6)

Patient studies

All patients in this study had
preoperative, early (3 to 6 weeks), and 6
months (range from 5 to 9 months),
postoperative clinical history, physical
examination electrocardiography, chest X
ray and echocardiography.

Low cardiac output syndrome was
defined as the requirement of infusion of
inotropic drugs for more than 30 minutes to
maintain a systolic blood pressure greater
than 90 mmHg or a cardiac index above 2
L/min/m2, (7) and postoperative mortality

was considered if that occurred within 30
days of the operation or during the
hospitalization for operation. (8)

Statistical analysis: Statistical
significance between preoperative and
postoperative means were determined by
paired t test analysis and between groups by
non-paired t test analysis.

Results
(A) Preoperative parameters

There were no statistically significant
preoperative differences in the age, sex,
functional NYHA class, or the
haeamodynamic parameters (as measured
by echo - Doppler) between the three
groups of patients except the male/ female
ratio in the third group (table 1) and (table
2).

(B) Operative parameters

There were no significant differences
between the three groups regarding the
aortic Cross clamp time. The
cardiopulmonary bypass (CPB) time was
nearly the same in the second and third
groups, but was significantly higher in the
first group due to more cases that needed
prolonged time to wean from the
circulatory support of the cardiopulmonary
bypass. In fact three patients of this group
needed the return to cardiopulmonary
bypass after weaning from it, and one of
those patients had refractory and worsening
low cardiac output syndrome in spite of all
possible support and finally died on table
after 245 minutes of pump recording the
only intraoperative mortality in the first
group. This problem was not met in the two
chordal preservation groups. The average
size of the valve inserted was the same in
the three groups (Table 3).
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Table (1): Preoperative demographic and clinical parameters.
Parameter Group | Group |l Group Il
No. of 44 23 9
patients .
Age 25.72+4 .24 2419+490 | 28.85+5.10
Sex Male 18 (40.9%) 10 (43.4%) 3 (33.3%)
Female| 26 (59.1 %) 13 (56.5%) 6* (66.6%)

Pre-operative
NYHA (Class)

I 0 0 0
" 4 (91%) 2 (8.7%) 0
1l 21 (47.7%) 11 (47.8 %) 5 (55.6%)
v 19 (43.2%) 10 (43.5%) 4 (44.4%)
Mean 3.35+0.64 3.34 + 0.51 3.45 +0.48
Table (2): Preoperative echocardiographic parameters.
Parameter Group | Group Il Group Il
LVEDD 54 +0.7 548 +0.5 552+0.38
(mms) -
L¥EID 36 +04 364 +06 3.78+06
(mms) =
FS
3+64 335 +58 31.5+6.1
(%) 333+ +
EF 60.5 +11.2 61.2+10.5 578 +122
(C) Intensive care unit parameters (3.01 days versus 190 and

There was a significant difference
between the mean period of ICU stay of
patients of group I and the other two groups
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Table (3): Operative parameters.
Parameter Group | Group Il Group Il
Number of
patlents 44 23 9
Aortic clamp
time 58 86+ 867 6106 + 6 94 64 44+ 5 87
(minutes)
CPB time
( minutes) 117.66+ 18 92 96 68+ 8 65 93.06+136
Valve sizes
27 2 (46%) 4 (17 4%) 2 (22 2%)
29 19 (43 2%) 15 (64 7%) 5 (55 5%)
22 (50 0%) 3 (13 4%) 2 (22 2%)
33 1 (22%) 1 (43°/) 0
Mean valve size 30.00 + 245 2908 + 265 2900+ 141
Table (4): ICU parameters.
Parameter Group | Group Il Group lli
No. of 43 23 9
patients
Inotrope 19(44.1%) | 8 (34.8%) 3 (33.3%)
Ventilation 185 +2.6 | 6.15+1.09 | 5.56+ 1.23
(hours)
ICU stay 3.01+0.55 | 1.90+06 | 1.81+0.37
(days)
LCOP 11(25.6%) | 4 (17.3%) | 0(. %)
Table (5): Postoperative parameters.

Parameter Group | | Groupll| Grouplll
No. of patients | 43 28 9
Post.op. 2084 + | 1475 +|12.32
hospital stay | 5.33 2.71 2.43
Mortality 7% 4.3% O%
Renal Failure | 4.64% 0% O2%.
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Table (6): Postoperative echo-Doppler findings.
Parameter Group | Group I Group lll
Group 6 Month| Postop 6 Month Postop 6 Month
(No. of patients) (39) (23) (22) (9) (9) -
LVEDD (mm) 5.02+ .39 5.18+ .64 | 4.94+ 62 | 4.83+.39 | 464+ .32
0/;, of pre- operative 93% 94.6% 90.1% 87.5% 84.1%
p value (Vs G ) p<o.01| p<o0.01 p<0.001 p<o.oi p<o.o01
P value Il vs Il - = & p<ool | P<o.05
" LVESD (mm) 3.31+ 41 328+56 | 3.05+.52 | 3.04+ 45| 2.83+ .28
% of pre-operative 921% | 91.1% 83.7% 80.4% 76..8%
Pvalue (Vs G 1) p<0.05| p<0.05 p<o.o1 P< 0.005 p< 0.001
P value Il vs Ill - - = P<o0.005| p<o.01
Peak Grad. 423+ | 5.05+..34| 487 +0.31| 556+0.69| 543+ .76
LVOT 0.12
FS (%) 289+ | 36.6 + .56(3.82+4.81 371452 39. + .44
’ 3.11
% of pre-operative 109.2% 114% 117.4% 123.8%
p value (Vs G I) 100.6%| p<o.01 p<o.001 p<o.001 p<o.001
Pvalue ll vs Il NS = - P<o0.05| P<o.of
EF 60.9+ | 64.8+ 4.69| 66.45+5.66| 65.7+ 6.55| 68.4+5.88
8.45
% of pre-operative 105.8% 108.5% 113.6% 118.3%
p value 100.6%| p<o0.05 P<o0.01 p<o.01 p< 0.005
P value Il vs Il NS = = p<o0.05| p<o.of

Table (7): Post operative NYHA Class.

Class Group | Group |l Group I

Post op 6 month Postop | 6Momth| Postop 6 Month
(40) (39) (23) (22) (9 9)

22 (55%) | 18 (46.1%)| 15 (65.2%) 16(72.7%] 5 (55.5%) | 7 (77.7%)

113 (32.5%)| 13 (33.3%)| 7 (30.4%) | 6(27.2%)| 4 (44.4%) | 2 (22.2%)

& 5 (12.5%) 7 (17.9%) | 1 (4.3%) 0 0 0

\% 0. 1 (2.5%) : 0 0 0

Mean | 57,21 | 178+.3 | 140+21 | 1.21£.22| 139+11 | 1.22+13°
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between the first and both other groups
respectively (44.1% Vs 34.8% and 33.3%)
with a significant p value (0.047 and 0.031
respectively). There were statistically
significant differences in the incidence of
the LCOP between the first and both the
second and the third groups (p value was
0.041 and 0.012 respectively) and there was
a statistically significant difference between
the second and the third groups (p value
0.32). The patient's need for ventilation
(hours) was significantly higher in group I
(18.5 hrs) compared to the second (6.15
hours) and third ‘group (5.56 hours) which
was 301 % and 330% more, the p value was
0.011 and 0.008 respectively ( table 4).

ICU: Intensive care unit, LCOP: Low
cardiac out put.* one patient in group I had
intraoperative mortality.

(D)Early post-operative parameters

There was a clear statistical difference
in hospital mortality between the three
groups of patients (7%, 4.3%, and 0%), also
in the incidence of morbidity as renal
failure and stroke (table 5) .

Comparison of the echocardiographic
data of the patients of the three groups
(Tables 2 and 6) showed that in the early
post operative period there was
deterioration of the LVEDD FS and EF of
the patients of the first group.

LVEDD: left ventricular end diastolic
diameter, LVESD: left ventricular end
systolic diameter, FS: fractional shortening,
EF : ejection fraction., Vs G1I: studentt
test values compared to corresponding
value in group one. P value II Vs III :
student t test values of group three results
compared to corresponding results of group
two.

This was attributed to the sudden
increase of the LV afterload after
conventional mitral valve replacement due
to sudden interruption of the fraction of the
blood previously ejected into the low
resistant left atrium. This improved to a
small degree on the period of 6 months of
follow up, though the improvement was not
significant as in the other two groups. The
obvious improvement of these parameters
in patients of the other two groups is
attributed to the beneficial effect of
preserving the annulo-papillary continuity,
which preserves the geometry and hence
the ejecting force of the left ventricle. This
effect is more pronounced and clear in the
group III due to preservation of the whole
mitral valve system.

(E) After six months of follow up

By comparison of the functional NYHA
class between the three groups of patients
(table 1 and 7) we found that more than
90% of the patients of the three groups
were in class III and IV before surgery.

The average NYHA class was 3.35,
3.34, and 3.45 respectively in the three
groups reflecting the critical functional
state of the patients of the three groups
before the operation. We found no
statistically significant differences in this
parameter. In the early follow up period,
there was a great improvement of the
functional NYHA class with 87.5%, 95.6%,
and 100% of the patients of the three
groups respectively in class Iand II, with
an average NYHA class 1.57, 1.40, and
1.39 respectively. The statistical difference
between the first and the other two groups
approached significance (p value .0056, and
.052 respectively.) .

The difference in improvement of the
functional NYHA class between the three
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groups began to appear with time during
the period of follow up, while there was
significant deterioration of the NYHA calss
in the group I, with only 79.4 % in class I
and II, there was corresponding
improvement in the functional status in the
second and third groups with 100% in
NYHA class I and II, the average NYHA
became 1.78, 1.21 and 1.22 in the three
groups respectively, with a statistically
significant differences (p value .023, and
.024 respectively).

The results of the echocardiography of
the patients of the three groups six months
after the operation (tables 2 and 6) showed
minimal improvement of the parameters of
the patients of the first group, a small but
statistically significant improvement in the
LVESD and LVEDD, but no improvement
in the EF at the end of the period of follow
up in this group I in contrary to the
conventional group. there was a steady
improvement in all the parameters, with
statistically highly significant differences
between the early postoperative results, and
the corresponding values of the first group.

Discussion

The pump function of intact left
ventricle depends on the interaction of the
left ventricular muscle contraction, and the
supporting effect of the papillary muscles
with its own attached chordae tendinae
especially in the isometric contraction
phase of the cardiac cycle. Severing of the
chordal attachment of one or both the
mitral valve leaflets, as that occurs in
conventional MVR, results in marked
impairment of the left ventricular systolic
function.(9) Moreover, sudden interruption
of the regurgitant flow into the low
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resistance left atrium after mitral valve
replacement for chronic mitral regurgitation
increases left ventricular afterload, which
may  further depress an  already
compromised left ventricle .( 4,9,10)

The relative contribution of each
component of this complex was studied
experimentally by Hansen and his
colleagues, the left ventricular muscle alone
was responsible for 58% of the systolic
function, the chordae attached to the
anterior mitral valve leaflet contributed to
26% of the systolic pump function, and the
chordae attached to the posterior leaflet
contributed to 16% of the systolic
function.(10)

This experimental data was largely
supported by the clinical results of mitral
valve replacement in which the left
ventricular function showed little
improvement or even deterioration in some
cases in the group treated by conventional
mitral valve replacement, compared to the
patients who had their posterior or both
chordal attachment preserved .(1,5)

The explanation of the preservation of
the chordal attachment for the perfect
performance of the LV function is that on
the isometric contraction phase of the LV
the chordae keep the geometry of the
ventricle unchanged, while severing the
chordal attachment produces distinct
dyskinesia of the LV geometry with
prominent bulging of the regions of the
anterolateral and posteromedial papillary
muscle insertions .(9,10)

Intact chordae reduces the regional LV
afterload, i.e. make the regional forces
acting upon the LV chamber homogeneous
and well balanced. With severing of the
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suffer dyspnea and reverted to ciass III and
VI during the 6 month period of follow up.
This result was not found in both
preservation  groups. This statistically
significant difference in the functional state
of the patients in the three groups after 6
months of operation reflects the excellent
haemodynamic  improvement in LV
functions gained by preservation of the
chordal system.

Comparison “of the echocardiographic
data of the patients of the three groups
(Tables 2 and 6) showed that in the early
postoperative period there was deterioration
of the LVEDD, FS and EF in the patients of
the first group. This was attributed to the
sudden increase of the LV afterload after
conventional mitral valve replacement due
to sudden interruption of the fraction of the
blood previously ejected into the low
resistance left atrium. This improved to a
small degree on the period of 6 months of
follow up, though the improvement was not
significant as in the other two groups. The
obvious improvement of these parameters
in patients of the other two groups is
attributed to the beneficial effect of
preserving the annulo-papillary continuity,
which preserve the geometry and hence the
ejecting force of the left ventricle. This
effect is more pronounced and clear in
group III due to preservation of the whole
mitral valve system. The same results were
got by other investigators (1,11,12)

The technique we used for chordal
preservation of the anterior leaflet is
claimed by some to deform the normal left
ventricular geometry, because of the
insertion site of the strut chordae of the
anterior mitral leaflet have been displaced
laterally, however, the 6 month follow up
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of these cases showed excellent
improvement of the LV functions as

determined by serial echocardiographic
studies. Our results are supported by the
results of other groups. (13)

Straub et al, 1997, found improved
segmental myocaredial performance in all
segments if both leaflets were preserved or
the anterior mitral leaflet was attached to
the anterior mitral annulus. (14) Goldfine et
al, 1998, found that LV afterload will fall
when chordal preservation techiques are
used with MVR.(1S) Hassouna and
Elmahalawy, 1998, found that total chordal
preservation is associated with lower
hospital mortality and morbidity and better
preservation of the postoperative LV
systolic function when compared with
posterior chordal preservation. (15)

Our technique of bileaflet preservation
faced some concems from many surgeons
about interference with prosthetic valve
motion by preserved chordae tendinae. It
was feared that the remaining subvalvular
structures may hamper the function of a
low profile valve . This dysfunction was not
found in the patients of our group during
our reasonable period of follow up, neither
clinically nor by echocardiography. The
explanation is that the height of the leaflet
just exceeds that of the support frame at the
outflow of this prosthesis. Our results are
also supported by the work of other groups .
(1,12,13)

An operative technique was used by
Choh in 1997 to allow preservation of
anteriar and posterior mitral leaflets and
insertion of tilting-disc valve. (16)

Another concern is that anterior chordal
preservation may obstruct the LV outflow
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tract.(16) which has been reported
frequently with MV repair using a
Carpentier ring .(18,19) We have found no
patient that has a gradient across the left
ventricular outflow tract more than 6
mmHg. These results coincide with the
results reached by Okita. (12) This may be
due to that we displace the preserved
anterior leaflet segments laterally with
resection of the middle clear zone of the
leaflet, this gives enough room to insert a
valve of suitable size without encroachment
on the LV outflow tract.

Conclusion

Based on our study, and the work of
other many groups, we found that
maintenance of the continuity between the
mitral valve annulus and the papillary
muscles has a beneficial effect on the post
operative left ventricular performance,
especially in patients with chronic severe
mitral regurgitation and depressed pre
operative left ventricular functions. These

benefits are gained without any more

complications or difficulty of surgical

technique.
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