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Before we discovered a formula that

worked on lifethreatening i

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
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cefoperazone/sulbactam

DESCRIPTION
Sultictam sodium e & derrative of the basic pencilin nucieus. Chemically i 15 sodum penkilinate sul
fone and s an oft-white Crystaline powder highty soluble m water The molecular weyh s 255,24
a antibiotc for parenteral use
cby I e soiom 83 o 7.0 (- (4 - eyl 2.3 - G0 -1 - prperazinocarboxamido) - (4 - hydiox-

phenyl) acetamido - 3 - (1 - mettyl - I - 1eliazol - 5 - yi) thiomathyl - 3 - Gapher - 4 - carborykc 500 1
contans 34 g sodum (1 5 mEQ) per gam, Celoparazone s  whito cystalino powser whvch 15 fiooiy

sciutle 1 water The molecilar weight is 66

SULPERAZON brand of sulbactam sodwrny :«k)peiaxmc scdrum combination 5 avatabie a5  dry pow-
e fox reconstitution n a4 1 2 ratio m lerms of frep sulbactam and cetoperazone. Vial containg 500 mg +
1000 mg of sulbactam and celoperazone. respectively

ACTIONS

Human Pharmacokinetics

y B4° of the ang 25% af the c dose with SUL-
SERAZON 18 sxcreted by 1he kidney Mast of the cemaining dose of cofoperazone 15 excretid o the bile
Afier SULPERAZON agmenusiration the mpar hait e for sulbactam i about 0ne hour whvie (hat for cet
Sperazone s .7 houts  Serurm CONGENtralions have been shown 10 be Proporonal 1o ihe dose ad-
rvsired Toase vakies 5@ constert wih previousy pubkated vakse for the Spia i o

m 3 grams of SUL

FERAZON 1‘ sulbactam 2 g of celoperazone) maummy over 5 15 WM have ranged between

76 8 4nd 128 7 mog/mi for sulbactam and 245 7 and 254 4 meg/mi for cefoperazone This reflects the iarg
& vorume of Gistribution for sulbactam 18.0 - 27 L) compared 10 cefoperazone (Vo - 10.2-11.3L)
Aftey sntramuscular administration of 15 g SULPERAZON (0 5 g sulbactam, 1 g Colopecazone) poak ser
Jm concentrations of sulbaciam and celoperazone are seen from 15 MINVIES 10 two hours aller ad
mvstration Mean peak serum concentrations were 19.0 and 64.2 meg/mi for sulbactam and cel

sperazone. y
Aiter multple dosing G sigraicant changes in the pharmacokinetics of ether component of S
PERAZON have been reported and no accumutation has been observed when administered mr, oght
2 hours.
e pharmaconecs of ﬁ\;LP’EﬁAZON have been studied in oidery .namm,m with renal nsuticiency
nd and hitited Jonger hal-ita, iower
ciearance. and larger ean o Gatroon ahen compared 10 data uom oomalvikdses Tho phar-

while

Reapirstory Yract nections (Upper 4nd Lowsr)
- Urinary Tract lnfections (Upper and Lower,
- Peritonitis. Cholecystitis, Cholangitis, and O‘lmv Intre-Abdominal infections.

- Septicemia

- Weningitis

- Skin and Soft Tissue Infections.

- Bone and Joint Infections

~ Paivic Inflammatory Disesse, Endometritis, Gonorrhea, and Other Infections of the Genital Tract

Combination Therapy

Because of the broad spectrum of thxy of SULPERAZON, most infections can be treated mmuawlv

it s it lome Mowever, SULPERAZON may be used concomianily i ofr anttvo

s are indated if an el unghon Aoukd e Momsioned ¢ufing
AGE AND AWlNrSYHAYKON SEC' 10N}

e course of tharapy (See DOS

CONTRAINDICATIONS.

SULPERAZON 15 contrandicated in patients with known alergy to peniciting or any of fhe coph-
alosponns

WARNINGS

Sengus and ally fatal reactions have been reported o DAtieNts (©

Caraing bota Lactam therapy Thess (eactions are more apl 10 0ccur n indviduals wih a sty of hypes
sonsiivity reactions 1o muitiple alisrgens. i an Alergc FEACHAN 0CCUrS, thi Brug Should be discortinued

and the approprate therapy mam,a..c

Senous anaphylactic (eactions requie immedule smergoncy liesiment wah aprneping Oxygon it

anous Sleroids, A1 MWy Man <|Q<‘mw\v including intubation. should be adinistered as indicated

PRECAUTIONS

General

Thoso procautions hat pertain 1o sulbactam and celoperizone will also pertain to he combination as de

sssed bel

fopesazone o extensvely excreted in bile The serum hall ife of coloperazone is usually prolonged

andt unmary xceuon of the diug INCreased it patients wilh weases andior bikary ODSINCHON

Fumn with sever hepatic dysfunction. therapeutic concentralions of celoparazone are oblaned in biie

and oniy 3 2 10 4 fold increase in hall-ide 15 seon

D056 modication may be necensary in Cass of severe b{mvy abstruction. severe hepatic disease of in
cases of renat dysunciion Comxistent wils edhes of thase condibons

in patients wih hepanc dystunchon and concomitant mmx m»p.mmnl celoperazone serum concentia

o nwn ba moniorsd gnd dosage adjusted as mm-y casos dosage should not excoed

2g/day of ihout clos

T survnts e o ra!oc«;m/nm 15 toduced w.nw o hermockatyss, This, dosing hool be

schedulod 16 Tollow & dialysis period

As with other antibiohics, Vitamin K deficiency has oceurted 1o a lew patients treated with cefoperazone
The mechanism s most probably related fg the suppression of gut Hora which normally synthesize this vitamin
those at i wiclod pallant with poor thel, malabsorpbon siales (¢ § Cystic borosis) and pabents on

maroknetics of sulbactam correlaled well with the degree of renal dy
hers was a good correlation with the degree of hepabc dysfunct

patents with different degrees of renaf function admivstered th PERAZON. the total body clearance
o suibactam was feghly correiated with esimated Creatrune clearance Patients who are tunctonally
arepnix snow a significantly jonger hall-He of sulbactam (mean 6.9 and 9 7 hours in scparate studies)
Hemoarysis signdicantly atered the total body clearance. and volume of disinbution of subactam No 5ig

vican dMerences have been cbsenvod in the prarmacoknetics of Celoperazone i renal lyture patents

Studies conducted in DECHAITCS Nave Shown 70 SIGNAICANt changes in the CRAMMACOKINGNCS of the com
snant o SULPERAZON compared 10 adult values The mean halt-fe in chidren has ranged trom 0 91
1 42 hours for sulbactam and from 1.4 16 1 88 hours fo cotoperazone

Soth sulbactam and Coloperazone distrioute wal ni0 3 varaty of s and i i ok, gos
wadde: swn, appendix fallopan tubes, ovary. ulerus, and othes

hers e Sdonce of any pharmaconet. drvg mieracion bensen DAt
stan adcvsioned ogther Jorm o SULPERAZON
W

ang cefoperazor

witro Suscepibdiity Data
T paciot) componr o SULBE rwrm s cefoparazone. a third generation COphaEHOT
ahich dcts 2GRSt SensAive organisms dunng the stage of Active mullphcation by tibNG DIosyTIe s
! cof was mucopepiide Subactam does w Possess any usefil antibactenal actily. excepl aganst
 Drochemeal studes with coll e bactenal aysters have
of most snportant b produced by beta-lactar anh

Shown 410 be an
Dotc resstant organisms.

The potential lor sulbactam s prevanting the Sestruction of panicling and cephalosponns by
Ganisems 15 confimed in whole organism studios using resistant srains 1 wheh subactam G
marked synrglc oflects when grven togetner with penicilins and cephalosponns. As subactam aiso
s wih some percin binding profens. Sensiive SITans are aiso often rendered more SusCepiibic 16
SULPERAZON than 1o cefoperazone alone
Tre comtination of sulbactam and celoperazone 1s actiye agans! ak organisms sensilive: 10 C
perazone bul in addition demonsirates synergistc actty (up 1o fourtold Feuction s o sy
concentration vakues with the Combimation werss those 1o each com & varety of organams

most makedly the following

- Hapmophaus ifiuenzas Bactorodes spec Staphylococeiss spocies
coace Aeropenss

Proteus mirabis Kiotisieha preumoniae.

“teobacter reundh Entprobacter cioacae [
SULPERAZON 18 acrve in vitro agamst a wide vanety of cinically sgnifcant organssms,
Gram-Posstve Organisms.

oducing st

Staphylococcus epidermicis

(Group A beta-he
sgeiactise (Grovp & iyt steeptococes)
Viosi other sirans of beta-hemolyb. sireplococt:
Many strans of Streptococcus faecalis (enterococcus:
Gram Negatve Organisms
Escherichia coli

Proteus vuigaris

Morganella morganii (formerty Proteus morgani

- Providencia retigeri (formerly Proteus rettgeri)

Providencia species.
- Serratia species (xr-ch.anq S marcescens)
Saimoneila and shigetla species

- Prsudomonas seruginosa and some other pseudomonss species
- Acinetobecter i

Neissoria
- Neisseria meningitidis
- Bordetelia pertussis
- Yersinia enterocolitica
Anserobic Organisms:
Gram  negatve bacth (including Bacteroises fragis other Bacteroides spac @ Fusobactenum spe
ces)

and coces finchuting Peptococtus, Pept and Veonela spe
oes).

Gram -posirve bacil (inchuding Ciostndium Eubiactenum and Laciobacilus species)

The follomng suscoptibilty ranges (accorsing | es of the U 'S Nahonal comsmitiee 161 Choica
Laboratory Standards) have been estatisted for SULPERAZON.

Minimal imhibtory concentration (MIC)
g /i (oxpressed as ceoloperazone concentiaton)

Suu,«:nm, Dise Zono Sa,
P (Kiby  Baues

Susceptivle
Intermediate
Ressstant

For MIC determinatons, senal dutions of SULPEFAZON may be used wilh a bioth or agar diution me
o0 Use of 2 susceptibibty test disc containng 30 meg of sulbactam and 75 mog of Celoperazone 1s 1o
mmendad. A st from the lecormioy o sscep e ndicates that the infecing organsm s hxely 10
respond o SULPERAZON therapy. ard a Sesstant adicatos it he Orgamsm s ot ikely o
respond A 1600 of ‘Intermediale” suggests a1 the organiem would b6 SusceoUble 10 SULPERAZON 1
3 W 08300 15 used or i the infecion 15 corkined (0 trssues or fuads where Tigh artbionc ievels a1
ataned
The following qualy contro fimits Are recomment
captibity dscs
CONTROL STRAIN ZONE SIZE MM
Acinetobacter Spp, ATCC 43468 2622
Praudomonas seruginosa

toperasaie sus

£ 61 30 meg/T5 meg Sulbactany ¢

Staphylococcus aureus,
ATCC25023 2%
INDICATIONS
SULPERAZON  xacates ot ueaimant of e o) lociions wha caueod by suscoptibie or
ganems

ogimens me should be moniored in these patents
and exogenous vitamn K Mmrsarered s macsiod
A reaction characienzed by fiushing sweating, headache. and tachycardia has been reporied when al
Conal was ingested dunng and as tate as the Bith day aftor cefoperazone administration. A simiat ro-
‘scion has boen reported with cortamn ofher cephalosponing and patents should be cautioned concerming
Ingestion of alcoholic beverages in conunclion with dministrtion of SULPERAZON. For patents 1
Qs Atcet oecbog cety o/ parenterally. solubons Contaning ethanet should be avor
o win cther anibatics. cvirgpomth of RORSCERIIO orgacisms My occin dug projonged use of
SULPERAZON, Panents shoukt s abserved carefully Gueng troaimant As wih any polont syciem:
agent # 1s advisable 10 check penodeally for organ system dysiunction durng extended therapy. this n
ciudes renal. hepatic. and hemastoporetic systems. This 1s paricularly important in neonates, specially
Yo premoaors, and othor ntants.
Drug Laboratory Test Intecactions
A laise posiie roacton o ghucosn nthe urne may occur wih Benedict's or Fehiing's solution
Usage During Pregnancy
Reproduction studios have baen performed in fals it dosos up (0 10 mes the human dose and have o
vealed no suidence of imparred fertiity and no teratological tindings. There are. however, no adequat
and weik controlied studes in pregnant womer BECAUSe ammal opoduction studies are not anay' oo
dicv of fman tespose. I, g shoul be used dunng pregrancy onty f clearly needed
Usage in Nursing Mother
Ordy smat quaribes o salbactarn and celoperazons are xcreted i human mik Alhough borh drugs
55 poorly intG breast milk o fursnG mothers, caution Should be exarcised when SULPERAZON 15 ad
Taslored o a nuig mother
Usage In Infancy
SULPERAZON has been elfectively used 1 infants. 1 has nol been extensrety studied in prematue
Tants and neonates. Therefare. i reating promature nfants and neonates potential benetts and possible
ks, invoived should be considered before nsiituting therapy
Celoperazone does nol dispiace biubin from plasma protein binding sies
Adverse renctions
SULPERAZON 1 generally wel tolerated The majonty of adverse events are of mid or moderate sever-
ity and are tolerated with continued freatment
Gastrointestinal - As it ot aniblcs. Tho most lequent o offects sbserved with SULPERAZON
have boen gastrointestinal
Duarheatioose stools e i PO oA B {olwed by auses gnd vorwing The tre-
quancy of these roported reactions has ranged om 3.6 (o
Dermatologic Reactions - As wiih ail peniciing and r'vpnak)spov«'-< nypersensiity mandesied by
Macutopapulat fash uricana, eosinophia and drug fever has been epored These reactions which
have boen eporied i 08 o § 3% of he cases, are more kely 10 occur 0 patients with a history of
forgies. particularly 16 percill
Hematology: Sight dociasin in neutiopils have been repored As wih other beta-Lactam antdxotes
roversala potroperia may occur wit projonged administration Some indwviduals have deveioped  pos
Aove direct Coombs test dunng treaiment with Cpnalospono antibiotics. Decreased hemogiobin or hem
Mocet have baen repored. which s conssient wah ;)VNGI% erature on cephalospors Transient o
sinophika and have occurred. and has boon reparied
Miscellaneous adverse evenls (headacho, fever injection pain_chils) occurred i less than
Laboratory Abnormalities: T tanswnt sievations of SGOT, SGPT alkabine p«wwhu\.xw i bl
ieuels have been noted i 610 10.0% of the reporied cases
Local Renctions: SULPERAZON i well tolerated lollowng iotramuscular administraton. Occasionally.
tangsent pain may follow amuruairalion by I toule. At with oiher caphalosporins ang poniciing when
SULPERAZON is administored by an miravenaus catheter some patients may develop phiebss at the in
tusion site
DOSAGE AND ADMINISTRATION
SULPERAZON 15 available in 1 5 g strength vl

Maximum Final

Total Equivalent Dosage of Total Volume of
Dosage (g} sulb. + cefoperazone (g) Reconstituted Solution (mf) Conc. (mg/mi)
15 05410 40 125 + 250

The usual adu dose of SULFERAZON 15 1510 2 g per day (Le. 1 10 2 g cefoperazone activiy) given in
Havenously or itramuscularly n equally dwided doses every 12 hours
0 s6vors o relractory inloctions the daty dosige may be ncreased up (o 12 g of SULPERAZON (8 o
Cetoperazone actwity) given intravencusly in equally dnided doses every 12 hours The recommended
maximum day dosage of sulbactam s 4 § (8. SULPERAZON
Dosaga regunens of SULPER shoukd be adjusted 10 paients wih marked decrease n renal func
tion (creatining clearance of lwss than 30 mi/mn) 10 Compensate for the reduced cloarance of sulbactam
Patients with Greatimine cloarancas betwaen 18 and 30 mbmen should recowe & maximum of 1 g ol sul
bactam administered every 12 hours (masmum dady dosage of 2 g sulbactam), whie patients with croa
Lnine clearances of less than 14 mbmun should recenve a maximum of 500 mg of sulbactam avery 12
hour ity Qy dosage o +§ suectan) In severe infections f miy be recessary 10 admster
aditional cefopera
Tre usoai Gosage of GULPERAZON n chidren s 30 10 60 g/kgiday (e 20 - 40 mgheyday cel
opaeazone activity) in 2 0 4 equ doses In senous of refractory infections, these dosages may
be increased up 10 240 m/kg/day SULPERAZON ( e..160 mg/kg/day cofoperazone activty} in 2 to 4
For neonates i the fiest week of hie. the drug should be given every 12 hours. The
maxmum daly dosage of sulbactam o pediatncs shoukd not excond 80 my/kg/day.
Intravenous Administration
Fo mtormitentinlusion, each vial of SULPERAZON shoukd be reconstiuted wih the appropnato amout
{shows 1 1abla) of 5% dextrose m water. 0 9% Sodium Chioride njection or Sterile for water njection
and then dikited 10 20 mi with the same soiution followod by admnsiration over 15 fo 60 minutes.
For intcavenous injection, each vial should be reconsiituted a5 above and administered over a minimain
of theee minutes
Intramuscular Administration
Stonie waler for injecton should be used for of 250
gk o larger. 3w e Qhun v toaueed U Stere - or— by 2% idocaine 1o ap
proximate 2 0 5% bdocane solution (soe below
Incompatibilities.
SULPERAZON ti. bean shown 10 be compatibie with water (o injection, 5% dextrose, normal saline.
5% doxttose i 0.225% sakne. and 5% dextrose in norma safine at concentrations of 10 -
opesazone and 5 mg sulbactarm per mi and up 16 250 mg cetopetazone and 125 mg sulbactam per m
i recnstitition with | actated Hingar's Solubion of with 2% idocaine HCI solibion shouid be avorded
e these mixtutes have baen showd (0 be incompatible However. A two slep dilution process nvolving
il reconstiution i water lor mjection wi resull n @ compatible mixture when futhes dited with Lac
ton a1 & sulbactarm concentration of & mgmi Swnulady. after appropnate iital re
lb for yection SULPERAZON could be futhr dled v 2 iocssoe nydeo
el and 125 mg sulbactam per mf i0 0 5%
prsint opehmmtorsmt SULPE FALON a0 munoglycosides shokt not be diectly mixed
e thera 6 3 physical incompatibig ombination thecapy with SULPERAZON and an
Amnogiyeastc 1 contempiated (SEE INDICATIONS section) this can be accomphshed by sequential in
Tormuttant intravencus mhsson provided thal separate secondary nitavenous Wbing 15 used. and that he
5 tutng & wdequately rrigated wilh an approved diiuent betwoen doses. 11 also Sug
¢ of SULPERAZON be administered thoughout the day a tmes as far removed from
admsiration of the AmNogiveoside as postible
How Sui

liod
One vial contarg 1.5 gm Sulperazon (500 mg sulbactam «+ 1000 mg cotoperazone) « distiled water
ampouie for njection
Manutactured by PFIZER EGYPT, SAE CAIRO ARE
Under authonty of PFIZERINC . US A

LPDNo 1798 * Rogtored Trdomank
Date January 291988 12496 RD

p-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
grips and cuts tissue precisely.

. P> Superb cutting control right to blade tips.

P Hand crafted edges and blade setting
for long life.

P Specialist resharpening facility at GU.

REPRESENTED BY:-

GESCA

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

in electrosurgery

=¥ Valleylab.
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MOT-56015R
MOT-5601SRB

Features:

1.The tabletop is rotatable by 180", so that the
column base at your feet does not 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.

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.

SpacelLabs I
Medical |

The Clinical Information Company

l':é'l

15220 N.E. 40th Street, P.0. Box 97013 + Redmond, WA 98073-9713 « USA.
Telephone: 206-882-3700 « Fax: 206-885-4877 « Telex: 4740085 SPL Ul

REPRESENTED BY:-

GESCA

45-ABD EL-KHALEK SARWAT STREET -CAIRO
TEL :- 3919696-3909848 FAX :- 3901136
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Aortic Valve Replacement in Patients with Small Aortic

Annulus Using the Manouguian's Approach
ABSTRACT

To avoid the problem of valve prosthesis patient mismatch in the late postoperative
period from January 1995 to January 1998 at Ain Shams University Hospitals, 18
patients underwent patch enlargement of the small aortic annulus by the
Manouguian’s approach either with aortic single valve replacement (11 patients, 3 of
them were reoperations) or with aortic mitral double valve replacement (7 patients).

Their age ranged from 15 to 45 years. The aortic annulus before enlargement ranged
between 14 to 20 mm with an average of 16 mm and after enlargement the diameter of
the annulus ranged from 19 to 24 mm with an average of 21 mm. To enlarge the
annulus fresh autologous pericardium was used in 3 patients. Haemashield dacron
patch was used in 4 patients and in 11 patients pericardium fixed in gluteraldahyde
was used.

There was one early death due to low cardiac output (operative mortality 5.5%). The
rest of the patients are doing well with excellent haemodynamic results in the post
operative follow up echocardiography.

Follow up period ranged from 4 to 35 months (average 25 months).

Patch enlargement of the small aortic annulus (Manouguian’s technique is a simple
safe and effective adjunct permitting the insertion of a valve one or two sizes larger
than that which could be accommodated by the native annulus.

Key words: Aortic valve replacement - patch enlargement - small aortic annulus.

Ahmed El Kerdany
1. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION

Management of the small aortic
annulus presents a dilemma and a technical
challenge to the surgeon during aortic valve
replacement. In patients who underwent
aortic valve replacement and had valve
prosthesis patient mismatch, complications
such as persisting or increasing left
ventricular dysfunction or hypertrophy,
haemolysis and sudden death are

Department of cardiothoracic surgery, Ain Shams University -
Cairo - Egypt.

produced(1). Here we report our experience
with patch enlargement of the small aortic
annulus using the = Manouguian’s
procedure(2,3,4,5) .

Patients and Methods

Between January 1995 and January
1998 at Ain Shams University Hospitals 18
patients underwent patch enlargement of
the aortic annulus using the Manouguian
technique either with aortic single valve
replacement (11 patients, 3 of them were
reoperations) or with aortic mitral double
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valve replacement (7 patients) .

Twelve were females and six were
males, their age ranged from 15 to 45 years,
mean (28.717.4).

Primary valvular diseases included
rheumatic heart disease (11 patients).
Congenital aortic disease (5 patients, one of
them had previous resection of subaortic
membrane), and 2 patients had valve
prosthesis patients mismatch, both had
aortic valve replacement with standard
Carbomedic valve size 19, both were
symptomatic and had high postoperative
transvalvular gradient during rest (64 and
70 mmHg) respectively.

The predominant aortic valve lesion was
stenosis in 12 patients, insufficiency in 2
patients, and mixed in 4 patients.

Operative technique

Standard cardiopulmonary bypass and
moderate  systemic hypothermia (28°C)
were used for all patients, myocardial
protection was performed with antegrade
cold blood enriched crystalloid cardioplegia
(80% crystalloid, 20% blood with K level,
30 m mol/L) injected every 30 minutes.

The anterior aortic wall was incised in
an oblique fashion, the aortic cusps were
excised and the aortic annulus was
measured and if the aortic annulus was
Jjudged to be too small to accomodate size
19 HP St Jude prosthesis, the aortotomy
was extended as long as 10 mm from the
top of the non coronary cusp-left coronary
cusp commissure. to just the confluence of
the interventricular fibrous trigone, left
atrial wall and the mitral annulus.

In 6 patients the atrial attachment at the

Vol. V, No 4
September 1997

base of the aorta was divided and the left
atrium was incised about 1.5 cm posteriorly
for better enlargement of the annulus.

A diamond shaped haemashield dacron
patch (4 patients) or fresh autologous
pericardial patch (3 patients) or autologous
pericardial  patch fixed in 0.4%
gluteraldahyde (11 patients) was sutured to
the V shaped defect in the anterior mitral
leaflet and in the aortic root with 4/0
running polypropyline.

A mechanical prosthesis (ST Jude HP)
one or two sizes larger than the original
annulus was sewn into place using
interrupted  horizontal mattress teflon
pledgeted sutures. The prosthesis was
placed parallel to the original native valve
position. (Figs. 1, 2, 3) .

The defect between the left atrial wall
and the patch material was closed from the
outside with mattres sutures through teflon
felt strip.

10 patients underwent other
concomitant procedures in addition to
aortic valve replacement (Table 1).

Patients follow up was achieved by

direct contact with the patients. All the
patients had post-operative
echocardlography  during their 1 st
postoperative  visit (one month after
discharge).

Results

We encountered no haemorrhage in our
series.  The aortic annulus before
enlargement ranged from 14 to 20 mm with
an average of 16 mm and after enlargement
the diameter of the annulus ranged from 19
to 24 mm with an average of 21 mm. This
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Table (1): Concomitant procedures performed

Procedure No of patients

_| Mitral valve replacement

alone 6
with tricuspid annuloplasty 1
Excision of subvalvular membrane 3

and septal myectomy

Table (2) Syst;)lic pressure gradient across aortic outlet prior and after the
Manouguian’s procedure

LV peak systolic gradient
Case No. | Age | Type of valve used Beforeyanair] Adier Fepic
1 27 St Jude HP 19 85 25
2 26 St Jude HP 19 65 18
3 25 St Jude HP 21 70 (Carbo 19) 15
4 22 St Jude HP 19 190 35
) 15 St Jude HP 19 90 12
6 16 St Jude HP 21 110 20
7 43 St Jude HP 21 64 (Carbo 19) 18
8 17 St Jude HP 19 10 Died
9 27 St Jude HP 19 60 22
10 35 St Jude HP 21 75 15
11 42 St Jude HP 19 70 20
12 18 St Jude HP 19 110 25
13 33 St Jude HP 19 80 14
14 45 St Jude HP 21 20 10
15 18 St Jude HP 19 75 28
16 17 St Jude HP 17 125 32
17 28 St Jude HP 19 60 18
18 21 St Jude HP 17 90 36
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Fig. (1) The pericardial patch used to enlarge the aortic annulus

enabled us to insert a valve one or two sizes
larger . than that which could be
accommodated by the native annulus.
(Table 2).

We have one operative mortality
(5.5%). 1In this patient the annular
enlargement was not planned from the start
but was done after failure to insert a size 19
HP St Jude valve. This patient died from
low cardiac output in the early post-
operative period.

All  survivors are doing well with
normal exercise tolerance in NYHA class 1.
Follow up echocardlography showed
excellent haemodynamic results (Table 2).

10

Discussion

In patients with a small aortic annulus,
it is still controversial whether to use a
small prosthetic valve (equal to or less than
19 mm in diameter) or to enlarge the aortic
annulus (6,8). The free hand aortic allograft
is considered to be the best replacement
device for the small aortic valve because it
results in only minimal pressure gradients,
though unfortunately, allografts are not
always available (10) .

However when the aortic annulus is
extremely small and valve replacement can
not be accomplished even with a 19 mm
prosthetic valve employing the standard
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Fig. (2): The aortic prosthesis in place.

technique an annulus enlarging procedure
should be considered (2,11,12) .

Placement of the aortic prosthesisin a
supra annular position is a simple method
of accomplishing that, this done by suturing
the prosthesis to the aortic annulus along
the left and right sinuses and in a supra
annular position along the non coronary
sinus, however this technique allows for
insertion of a prosthesis only one size larger
than the aortic annulus (7) .

From a clinical perspective several
annulus-enlarging procedures have been
reported for aortic valve raplacenent in
patients with a small aortic annulus.

Niks and Colleagues (11) proposed

of the aortic annulus by

enlargement
extending the aortotomy incision to the

middle of the non coronary sinus
throughout the aortic annulus, but the
enlargement of the aortic annulus is limited
compared to the other methods (3,5) .

Kono and associates (12) reported
enlargement of the left ventricular outflow
tract and the aortic annulus by extensive
ventriculotomy. This procedure requires
opening and enlargement of the right
ventricular outflow tract and repair of the
subsequent ventricular septal defect but
provides - a much wider enlargement of
aortic annulus. Possible injuries of the
major septal coronary arteries and
conduction systems with the  Kono

11
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Fig. (3): The pericardial patch used to close the aortotomy.

procedure are major disadvantages (13).

The Manouguian’s procedure (3,4,5) is
considered the simplest method to enlarge
the aortic annulus by extending the
aortotomy incision through the commissure
between the non coronary cusp and the left
coronary cusp into the central fibrous body
and provides enlargement of the aortic
annulus more than the Nick's procedure, yet
less than the Kono procedure (13) .

This technique is simple and safe and
we did not encounter any haemorrhage in
our series.

All  the patients showed marked
improvement in their NYHA functional

12

class even in the two patients in whom we
did use St Jude HP size 17.

“Kitamura and associates (13) reported
that long term survival and freedom of
morbidity after aortic annular enlargement
is superior to those after standard aortic

~valve replacement with a small valve

prostheses

Mitral prolapse and mitral regurgitation
are known late complication of the
Manouguian’s procedure (9,14) . We have
not seen yet any mitral regurgitation in our
patients as we try to limit in the incision in
the anterior mitral leaflet to the minimal
and to use native pericardium that proved to



cause less mitral regurgitation compared to
the use of prosthetic patches (14) .

Conclusion

Patch enlargement of the small aortic
annulus using the Manouguian’s procedure
is a simple safe and effective adjunct
permiting the insertion of a valve one or
two sizes larger than what could have been
accommodated by the native annulus and
the use of St Jude HP prosthesis showed
excellent haemodynamic results even in the
small sizes.
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Size 19mm Mechanical Bileaflet Aortic Valve in Small Aortic

Root
ABSTRACT

Background and aim of work: Aortic valve replacement with small aortic ring
escalates the challenge which any surgeon can in face to choose the right size and
design of the prostheses. The aim of this study was to assess the outcome of
implantation of size 19mm mechanical bileaflet prosthetic aortic valve, in different
adult patients circumstances, when enlargement of the aortic ring was hazardous to be
performed. Material and Methods: During 3 years period (Feb. 1992 and Feb. 1995),
41 patients underwent aortic valve replacement with small aortic root in Glenfield
General Hospital. There were 12 male (29.3%) and 29 female (70.7 %). The age ranged
from 19 to 83, mean 64.6 years. The etiology of the diseased valves was variable.
NYHA classification ranged from 2-4 with mean of 3.19. The mean peak systolic
pressure gradient was 84.3 mmHg of range 30-120 mmHg. The body surface area
(BSA) ranged from 1.31 to 2.1m2 of 1.57m2 mean. All patients received size 19 mm
Sorin mechanical bileaflet aortic valve when it was not feasible to enlarge their aortic
ring and all were followed up for 4 weeks and 6 months after the operation. Some had
more than two visits. Results: There were 2 patients (4.9%) died on table and no late
mortality. At a mean follow up of 7.36 months, there were a significant change in
mean NYHA classification from 3.19 preoperative to 1.23 postoperative. There were
also marked drop of the mean peak systolic pressure gradient through the aortic valve
(pre-op. 84.31 mmHg-post-op. 18.76 mmHg). Four patients (10.6%) reported
improvement in EF from poor to moderate. There was no late bleeding related to
anticoagulation, thromboses, para-valvular leak or endocarditis. Conclusion: Our
study demonstrated that size 19 mm mechanical bileaflet aortic valve, can be used in
adult, if anticoagulation is not contraindicated and annular enlargement is not
feasible. The surgical outcome is related to the age of the patient at the time of
surgery, concomitant cardiac lesions, the body surface area and the gradient through
the valve before and after surgery.

M Abdallah; MD and J Leverment; FRCS.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION

Up till now, there is no available ideal
prosthetic valve which can meet the huge
variability of patients demands. Aortic
valve replacement with small aortic ring

Department of Cardiothoracic Surgery, Glenfield Hospital,
Leicester, UK LE3 9QP.

escalates the challenge which any surgeon
can in face to choose the right size and
design of the prostheses.

Several techniques have been developed
to overcome these difficulties including
enlarging the annulus. However, this
technique sometimes is difficult to achieve
in calcified or fragile tissues, that increases
the risk in critically ill patients (1,2).
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Therefore, replacement of the diseased
valve by a prosthesis that fits into the
existing root is the reasonably solution to
the problem. Many controversies have been
raised regarding using
bioprostheses (3) or mechanical prostheses
inserted inside or on top of the aortic ring
(4,5,6). This debate has led to find out the
principles of judgement for each prosthetic
valve size and design.

The aim of this study was to assess the
outcome of implantation of size 19 mm
mechanical bileaflet prosthetic aortic valve,
in different adult patients circumstances,
when enlargement of the aortic ring was
hazardous to be performed. This was based
on clinical assessment, suplemented by pre
and  post-operative  echocardiography,
measuring the peak systolic pressure
gradient across the aortic valve and left
ventricular ejection fraction (EF).

Material and Methods

During 3 years period (Feb. 1992 and
Feb. 1995), 41 patients underwent aortic
valve replacement with small aortic root in
Glenfield General Hospital. Thirty seven
patients (90.2%) were elective and 4 (9.8)
were for emergency procedures.

The information were obtained from the
patients clinical  records including
preoperative assessment, operative reports,
and follow up data.

Cardiac catheterization and
angiographic evaluation were done for
those patients in whom these investigations
had been required. Pre and postoperative
echocardiography was a routine
investigation for all patients.

There were 12 male (29.3%) and 29

16
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female (70.7%). The age ranged from 19 to
83, mean 64.6 years. The etiology of the
diseased valves was variable, 24 were due
to calcific aortic stenosis, 10 due to
rheumatic  heart diseases, 3 due to
congenital bicuspid aortic valve, 2 due to
endocarditis and one had myxometous
degeneration, with over all calcification in
36 patients. Fourteen patients had aortic
stenosis (AS), 3 had aortic incompetence
(A1), 16 had combined lesions (ASI), 6 had
ASI  with mitral stenosis (MS) and
incompetence (M1), 1 had ASI, MIS and
tricuspid stenosis (TS), 1 had ASI, MIS and
tricuspid incompetence (T1). Three patients
had previous heart operations.

NewYork Heart Association (NYHA)
classification ranged from 2-4 with mean of
3.19. Fourteen patients had good EF, 20
had moderate EF and 7 had poor EF. The
mean peak systolic pressure gradient was
84.3 mmhg of range 30-120 mmHg. The
body surface area (BSA) ranged from 1.31
to 2.1M2 of 1.57m2 mean. Seven patients
were in sinus rhythm, 13 were in atrial
fibrillation (AF) and one had permanent
pacemaker implantation for third degree
heart block.

All these patients had their operation
performed by the same surgical technique
and received size 19 mm Sorin mechanical
bileaflet aortic valve when it was not
feasible to enlarge their aortic ring. Seven
patients (17%) had concomitant mitral
valve replacement, one (2.4%) had mild MI
did not require surgical interference, 4
(9.8%) had concomitant coronary artery
bypass surgery, one patients had atrial
septal defect repair using pericardial patch
and one (2.4%) had tricuspid valve repair.
All patients started oral anticoagulation



Table 1: Data of early mortality.

M Abdallah and J Leverment

No | Age

Sex

NYHA

Gradient

EF

BSA

1 62

F 4

100

P

1.7

2 66

F 3

60

M

1.86

Table 2: Data of patients with gradient more than 20 mmHg after surgery.

No

NYHA

Gradient

EF

BSA

Age

51

Pe-po
3-1

Pe-po
100-47

Pe-po
G-G

1.95

68

3-2

120-20

M-M

1.8

66

2-2

90-20

M-M

1.89

74

3-2

80-25

M-M

1.8

76

4-1/2

90-33

P-M

1.8

66

3-1

80-33

G-G

21

71

4-1

80-28

M-M

1.8

R QI[N N[NNI

82

4-2

120-20

M-M

1.84

Pe: Preperative Po: post-operative.

shortly after the operation.

Local patients were followed up for 4
weeks and 6 months after the operation.
Some had more than two visits. Others who
were not local,' their data had been given
by the referral cardiologist.

Results

Two patients (4.9%) died on table. Both
were female of 62 and 66 years old, and
both died from cardiogenic shock; one and
two hours after insertion of intra-aortic

balloon pump (IABP) respectively (table:
1). Up to 8 months from the last follow up,
there were no reported mortalities.

One patient (2.7%) required IABP for
36 hours; one patient (2.7%) had post
operative  bleeding, wound infection
followed by renal failure: One (2.7%) had
atelectasis that needed suction
bronchoscopy, his chest x ray improved 48
hours later: Three patients (7.7%) required
permanent pacemaker implantation. Two of
these patients had been in sinus rhythm and
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one had been in AF before surgery. One
sinus rhythm patient developed left bundle
branch block (LBBB), recovered after 5
days and one AF patient converted to sinus
rhythm.

At a mean follow up of 7.36 months.
there were a significant change in mean
NYHA classification  from 3.19
preoperative to 1.23 postoperative. There
were also marked drop of the mean peak
systolic pressure gradient through the aortic
valve (pre-op. 84.31 mmHg-post-op. 18.76
mmhg). There were eight patients (20.5%)
with post operative peak systolic pressure
gradient between 20 and 47 mmHg
(table:2). Seven patients (17.9%) reported
increase in the peak systolic pressure
gradient during the second visit. This
increase ranged from 5 to 7 mmhg above
the initial reported peak systolic pressure
gradient during the first visit. Their age
ranged from 19 to 51 years old. Four of
them, their BSA ranged from 1.6to 1.69
M2 and two had BSA of 1.95 and 1.96 M2.
All were in NYHA class I during the
second visit.

Four patients (10.6%) reported
improvement in EF from poor to moderate.
There was no late bleeding related to
anticoagulation, thromboses, paravalvular
leak or endocarditis.

Discussion

This study has shown that, In recent
years the number of referral calcified aortic
diseases to our unit has increased. Female
referral (70.7%) was relatively higher than
male (29.3%) referral. Concomitant heart
(34.1%) and other systemic diseases
(68.3%) were common. This to some extent
with calcification and friability of tissues
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made surgery demanding (7). We have tried
in this study to use the same technique in
managing all patients to avoid interference
with the outcome.

Arrhythmia ~ was the dominating
problems in early postoperative period
(53.8%) This early arrhythmia affected the
blood pressure and required conversion in
most of them. Ten patients (25.6%)
reverted to sinus rhythm and 11 (28.2%)
persisted with AF. Nineteen patients
(48.7%) needed cardiac support for more
than 24 hours. All of them had concomitant -
aortic incompetent lesion. This confirmed
our experience with patients who have
aortic valve incompetence. They usually
require relatively longer recovery period
after surgery than patients who have aortic
stenosis.

All  the studied patients recorded
improvement in life style with significant
improvement in the degree of dyspnoea.
This improvement had simultaneous drop
of the peak systolic pressure gradient
through the valve. Eight patients (20.5%)
had postoperative peak systolic pressure-
gradient more than 20 mmHg. These
patients had BSA more than 1.8M2.
Preoperative peak systolic pressure gradient
above 80 mmhg and age above 51 years.
Inspite of occasional presence of one of
these parameters in the other studied
patients, they were not incombination in
one patient at the same time except in these
8 patients. It has been found that the BSA
(8,9) and replaced valve index affect the
cardiac output and subsequently the peak
systolic gradient (7, 10, 11). It has also
been found that residual obstruction after
valve replacement may affect the clinical
outcome (12) and even long term survival



(13,14). The other 7 patients (17.9%) who
reported increase in peak. systolic pressure
gradient during the second visit . This could
possibly be related to the increase in
physical activity, as all of them went back
to work with normal life demands. They
had no reported complaint for 14 months
after the last visit of total follow up of 22
months.  We do believe that these patients
might have more benefit from annular
enlargement which was not feasible during
their procedure (15).

There was no bleeding related to oral
anticoagulation with international
neutralization ratio of 2.5 to 3. There was
also no embolic manifestation or
endocarditis in the studied patients.

Conclusion

Our study demonstrated that size 19 mm
mechanical bileaflet aortic valve, can be
used in adult. if anticoagulation is not
contraindicated and annular enlargement is
not feasible. The surgical outcome is
related to the age of the patient at the time
of surgery, concomitant cardiac lesions, the
body surface area and the gradient through
the valve before and after surgery.
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Role of Thrombolysis in Management of Acute Mechan’

Valve Obstruction, initial Experience
ABSTRACT

Twenty eight patients with acute mechanical valve obstruction were diagnosed
clinically and echocardiographically at the Cairo University hospital from 1986 to
1998. The obstructed valves were in the Aortic position in four patients and in the
Mitral position in 24 patients, one of which had a double valve replacement. All
patients had tilting disc prosthesis. We compared 3 groups of patients; those who
received heparin only in preparation for surgery (Gpl), those who received
thrombolytic therapy (Gp2), and those who were sent directly to cardiac surgery
(Gp3) as concerns their clinical status and their clinical outcome. From Gp I one
patient was cured, 3 could be stabilized well enough to undergo surgery and seven
patients died. In Gp2, two patients were cured, five improved but needed surgery later
on, one of which developed transient upper limb ischaemia. Three patients died of
cerebral embolism. In Gp3, one patient died, and the five had a successful outcome.
The difference in early survival between Group 1 and Group2 was of weak statistical
significance (p=0.1). The difference in early survival between Group I and Group3 was
statistically significant (p< 0.025). Although the difference in early survival between
Group2 and Group3 was of no statistical significance (p=0.2) only 2 of 7 survivors did
not need surgical intervention.

Conclusion: Although the risk of embolism is high and maybe fatal, thrombolytic
therapy is indicated in prosthetic valve patients with acute valvular obstruction, who
need to be stabilized medically as a preparatory step for valve re-replacement. It
cannot be considered as an alternative to surgery in Egyptian patients,.

Zeinab A. Ashour, MD and Hesham A F. Shawky, MD
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION estimate this complication to occur with a
frequency of about 0.5- 6/100 patient years

Back .
SER o (1,2). The most dramatic version of
Valvular heart disease is commonin  Prosthetic valve thrombosis is acute
Egypt, due to the high incidence of valvular malfunction which is mainly
rheumatic fever. Mechanical prosthetic observed in tilting disc valves. Emergency

valves have been used in this country since
the late 1970s. The commonest and
potentially lethal complication occurring in
patients with mechanical valve prosthesis is
thromboembolism. (1) International studies

Department of Cardiology and Department of Cardiothoracic
Surgery, Faculty of Medicine, Cairo University, Cairo, Egypt

cardiac surgery is not available in all
centers, and even when available the
patient may not be fit for or willing to
undergo another  major  operation.
Thrombolysis . was tried in various
countries, with varying degrees of success
and varying degrees of thromboembolism
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(3-22) We tried to determine whether
thrombolytic therapy is an alternative way
of treatment for Egyptian patients with
mechanical valve obstruction.

Patient population

348 female and 211 male patients with
mechanical valve prosthesis were followed
up from 1986 to 1998. Of these, 28
presented with acute mechanical valve
obstruction. The obstruction was diagnosed
clinically in all cases and was confirmed by
imaging a reduced valvular excursion by
flouroscopy,transthoracic echocardiography
and transesophageal echocardiography
whenever  possible. However, a full
echocardiography examination could not be
performed in six patients due to extremely
poor physical condition.

From 1986 to 1989, thrombolytic
therapy was not available and the patients
presenting during this period of time could
only receive heparin. Emergency cardiac
surgery was also not well established, and it
was considered a great achievement, when
a patient was admitted to surgery one week
after the diagnosis. Later redo valve
replacements on an emergency basis
became more feasible, and thrombolytic
agents also became available. We
compared 3 groups of patients whose
valvular malfunction was diagnosed
clinically and echocardiographically; those
who received heparin only in preparation
for surgery (Gp 1), those who received
thrombolytic therapy ( Gp2), and those who
were sent directly to cardiac surgery ( Gp3)
as concerns their clinical status and their
clinical outcome.

Patients who received heparin only
(Gpl).
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Gp I patients received heparin infusions
so as to adjust the PTT 2-2.5 times their
normal control. These were the patients
who presented with acute mechanical valve
obstruction prior to the availability of
thrombolytic therapy, patients who refused
to give a written consent for receiving
thrombolytic therapy, and patients whose
initial ~ presentation ~ was  peripheral
embolism.  Four of these patients were
pregnant at the time they experienced the
acute valvular obstruction (see table 1)

Patients on thrombolytic therapy (Gp2)

These were patients whose poor medical
condition did not allow immediate surgery,
as well as patients who refused a redo
surgery. Four patients were pregnant at the
time of presentation, and a fifth had just
had a premature delivery and had
experienced postpartum hemorrhage. The
risk of peripheral embolism as well as fetal
damage in case of pregnancy was explained
to the patients as well as their families and
a written consent was obtained.

Each received a bolus injection of
250000 I.U. Streptokinase followed by an
infusion of 100 RJ per hour for 24 up to 72
hours. (see table 2)

In case of survival transthoracic and
transesophageal ~ echoes  were  done
repeatedly to follow up the transvalvular
gradient, valve mobility as well as size and
friability of the thrombus.

Patients referred directly to surgery
(Gp3).

This group comprised six female
patients with Mitral valve prosthesis.
Although all of them had shortness of
breath classified as NYHA class 3 or 4,



Table 1: Gp 1 Patients who received heparin

Zeinab A. Ashour, and Hesham A F. Shawky

PATIENT| AGE| OPERATI MALFUNC- VALVE TYPE| GRAD| NYHA OTHER | OUTCOM
ON DATE TION DATE| POSITION IENT| CLASS PRESEN- E
TATIONS
FEMALE| 31y 1991 1992 Mitral St 28 4 pregnancy died in
Vincent related DIC
FEMALE| 18y 1989 1992 Mitral Sorin 24 2 cured
FEMALE| 28y 1987 1991 Mitral Sorin 33 4 pregnancy died
related
FEMALE| 25y 1987 1988 Mitral St - 3 pregnancy died
Vincent related
FEMALE 29y 1988 1992 Mitral Omni- - 4 died
science
FEMALE| 30y 1989 1990 Mitral Omni- 34 4 died
science
FEMALE| 24y 1988 1990 Mitral Sorin - 4 died
FEMALE! 45y 1985 1987 Mitral Sorin 32 4 died
FEMALE| 24y 1979 1993 Aortic Sorin 86 3 pregnancy | Successf
related | ul surgery
FEMALE| 39y 1985 1997 Aortic Sorin 64 2 cured/
mmHg needs
surgery
FEMALE 48 1985 1989 Aortic | Omnisci 85 4| Embolization died
ence
MALE| 45y 1995 1997 Aortic| Carbo- 80 2| Embolization cured/
medics needs
surge

their general condition was such that they
did not need prolonged medical
stabilization prior to surgery, except for one
patient was pregnant at the time. Another
patient presented with multiple peripheral
emboli in addition to her dyspnea. A third
patient had had both Mitral and Aortic
valves replaced at the age of 12. The
Mitral valve had a thrombus seen by TEE,
whereas the Aortic valve was now too small
for her as an adult (patient prosthesis
mismatch)

Results

In the period from 1986 to 1998, of 348
female and 211 male patients with
mechanical valve prosthesis, 28 presented
with acute mechanical valve obstruction,
accounting for an incidence of 4/100
patient years.

On heparin alone, one patient was

cured, 3 could be stabilized well enough to
undergo surgery and seven patients died.
Two patients presented with peripheral
retinal artery occlusion, and thus were not
candidates for thrombolytic therapy.

On thrombolytic therapy, two patients
were cured, five improved but needed
surgery later on, one of which developped
transient upper limb ischaemia. Three
patients died of cerebral embolism.

Six patients were referred to surgery
directly, one of which presented intially
with multiple emboli to the lower limbs.
One died, and the five had a successful
outcome. The difference in early survival
between Group 1 and Group2 was of weak
statistical ~ significance (p=0.1). The
difference in early survival between Group
1 and Group3 was statistically significant
(p< 0.025). Although the difference in early
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Table 2: Gp 2 Patients who received thrombolytic therapy

Vol. V, No 4

September 1997

NAME [ AG| OPERATI|MALFUNC| VALVE TYPE| GRAD NYHA OTHER OUTCOME
E| ON DATE TION| POSITIO IENT| CLASS PRESEN-
DATE N TATIONS
FEMALE | 32y 1990 1992 Mitral Sorin 22 1 cured
FEMALE| 34y 1994 1995 Mitral Sorin 27 2 . cured/needed
surgery 1 year later
FEMALE| 21 1990 1992 Mitral Sorin 28 2 Needed
surgery/successful
FEMALE| 23 1988 1992 Mitral Sorin 36 4| pregnancy Needed
related | surgery/successful
FEMALE 1991 1994 Mitral Sorin - 4| pregnancy| embolization / died
/ ! related
FEMALE| 31y 1994 1995 | Mitral/Aor Sorin - 3| ?Pregnancy| embolization / died
tic related
FEMALE| 30y 1989 1994 Mitral | Carbome - 4 pregnancy | embolization / died
dics related
FEMALE 1991 1995 Mitral Sorin 34 3 needed
surgery/refused
FEMALE | 24y 1990 1994 Mitral Sorin 28 2 pregnancy Needed
related | surgery/successful
MALE | 29y 1985 1992 Mitral Sorin 24 2 cured
Table 3: Gp 3 Patients who had immediate surgery
PATIENT| AGE OPERA- MAL- VALVE TYPE| GRA-| NYHA OTHER | OUTCOME
TION DATE | FUNCTIO| POSITION DIENT| CLASS PRESEN-
N DATE TATIONS
FEMALE 19 1987 1994 Mitral Sorin 24 3 successful
Aortic | Carbomedics 70
FEMALE 40 1993 1995 Mitral Sorin 31 4 successful
FEMALE 31 _ 1995 1997 Mitral sorin 23 3| embolisation | successful
FEMALE 43 1987 1991 Mitral disc 27 4 died PO
FEMALE 30 1989 1990 Mitral disc 27 4 successful
FEMALE 20 1993 1993 Mitral disc 32 4 pregnancy | successful
related

survival between Group2 and Group3 was
of no statistical significance (p=0.2) only 2
of 7 survivors did not need surgical
intervention.

It is also noteworthy that the results
were very dependent on the functional class
of the patient. Thus all patients but one in
functional class 4 NYHA on heparin or
thrombolytic therapy died, and of the four
patients presenting in FC 3, two died and

24

two needed surgery later on. Those patients
presenting with a lost click only or FC 1-2
all refused the idea of surgery, as they did
not feel markedly unwell. Three received
heparin and five were subjected to
thrombolysis. All survived, however, of
these eight patients only two did not need
any further procedure, the rest needed
surgery eventually. The difference in
survival was statistically significant (23%



for FC 3-4 versus 100% for FC 1-2, p<
0.001).

When comparing the FC 3-4 patients
who received antithrombotic therapy to
their counterparts who were transferred to
surgery directly, another striking difference
in survival is noted (23% for antithrombotic
therapy versus 83% for direct surgery).

Discussion

The most common and most serious
complication in patients with a valve
prosthesis is thrombo-embolism. Its
incidence in the literature varies between 1.
5% and 11% and is generally estimated to
be 0.5 -6 per 100 patient years. (1) In the
Cairo  University follow up series, 28
patients presented with acute valvular
obstruction from January 1986 to December
1998, making the incidence of acute
valvular  obstruction 4/100 patient years.
The high incidence of complications in our
series can be attributed to the lack of proper
follow up clinics in remote rural areas. The

problem is made worse by the absence of

emergency cardiac surgery - facilities in
these regions. In the past decade,
thrombolysis has been advocated as an
alternative to cardiac surgery in such
patients, some reports claiming that it alone
may suffice. (12,13,16,18) In the guidelines
for prosthetic valve management recently
published, thrombolysis was advocated
mainly for high risk surgical candidates
having Mitral or Aortic valve replacement
(23).

As can be seen from the results of the
Cairo University series, neither heparin nor
thrombolysis could obviate the need for
surgery in most cases, and so neither can be
considered as an alternative to surgery,

contrary to the many enthusiastic reports by .

Zeinab A. Ashour, and Hesham A.F. Shawky

other investigators (12,13,16,18). The
reason is that occasionally the thrombus
was seen on transesophageal examination to
have become dangerously friable. Another
cause in other cases was incomplete
dissolution of the thrombus despite a 72
hour regimen and clinical return of an
audible click. In these cases the
transvalvular gradient did not diminish to
the desired levels. Peripheral embolism
remains a major problem, 7.2% of our
series presented initially by peripheral
embolism (multiple emboli to the lower
limbs in one patient and retinal artery
occlusion in two others). Thrombolytic
therapy cased peripheral embolism in 40%
of patients receiving this treatment, 30%
being fatal cerebral emboli. Although our
numbers are small, this is a much higher
incidence than that reported in the
literature, where this complication is
estimated to occur in 15%-18% (12,16,20).
It may be, that Egyptians respond
differently to Streptokinase than other
populations.

The patients whose general physical
condition was good enough to be operated
upon were sent directly to surgery and the
outcome was far superior to either medical
therapy. However, when the patient's
general condition is too poor to allow
immediate surgery, thrombolysis is more
effective in stabilizing the patient than
heparin. In our series, due to the small
number of patients, the difference was of
-weak statistical significance (p = 0.1). This
is in accordance with the guidelines

- recently published (23).

Conclusion

Although the risk of embolism is high
and may be fatal, thrombolytic therapy is
indicated in prosthetic valve patients with
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acute valvular obstruction, who need to be
stabilized medically as a preparatory step

for valve re-replacement. It

cannot be

considered as an alternative to surgery in
Egyptian patients.
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Retrograde Cardioplegia in CABG for Extensive Coronay
Artery Disease

ABSTRACT

Homogenous distribution of antegrade cardioplegia is not possible in patients with
extensive coronary disease, redo coronary surgery and in presence of aortic
incompetence. This study reviews our results with retrograde delivery of cardioplegia
in 34 consecutive patients operated upon from December 1996 to November 1997. 30
were males (mean age 53.5 y, range 3,9-71y) and 11 were diabetic. All were
symptomatic with angina pectoris, 8 of whom had unstable angina. Four cases had
congestive pulmonary symptoms. 15 patients had an old MI. LV systolic dysfunction
was mild in 13 and moderate in 5 pts.

Angiography revealed left main disease of 50% or more in 7 patients.

Three patients had emergency surgery and 12 urgent surgery.

Induction with cold crystalloid antegrade/ retrograde cardioplegia at a 2/1 ratio was
followed by retrograde cardioplegia every 15-20 min. A total of 113 grafts were
constructed, 26 of which were ITA (range 1-5, mean 3.3 graft/pt.)

All patients returned back to NSR with normal A-V conduction, 28 of whom did so
spontaneously. The mean cross clamp time was 59.6 min (range 15 - 112 min) and
mean pump time was 72.4 min (range 25 min-144 min). Weaning off bypass was
uneventfull in all case except 4, one of whom required IABP. Mean ICU stay was 2.7
days (range: 1-14 days.) and mean postop. hospital stay was 8.2 days (range:5-23
days).

Morbidity included re-exploration in 3 cases (Dry tamponade in one and bleeding in
2), AF in 4, saphenous vein harvesting site infection in two and mediastinitis and
peptic ulcer bleed each in a single case. One patient died on the 14 th post op. day of
low cardiac output complicated by pulmonary sepsis.

In a relatively young population with diffuse coronary pathology, retrograde
cardioplegia offers optimum myocardial protection. It is safe and reproducible.

Magued A. Zikri
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION crucial in patients undergoing coronary
artery bypass surgery. The use of the
Route of cardioplegia delivery may be venous circulation to deliver cardioplegia is
not novel. (Lillehei (1) 1956; Fabiani (2)

Cairo University 1984; Diehl (3) 1988; Fiore, (4) 1989).
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Preoperative  angina denotes the
inadequacy of collateral circulation to
provide sufficient coronary blood flow
distal to occluded or stenosed coronary
arteries. Homogenous cardioplegia
distribution is expected to be hampered
when delivered only through the diseased
coronary artery tree, the so called antegrade
cardioplegia route. Presence of mild aortic
valve regurgitation may not allow building
of enough aortic root pressure to perfuse
stenotic native arteries. Moreover, patients
with redo coronary surgery frequently
depend on flow through diseased vein grafts
or pedicled mamary artery conduits that are
not suitable for antegrade delivery.

The so called retrograde cardioplegia
delivery has been used with excellent and
consistent results, whether alone or in
combination with-antegrade delivery.

With the increasing complexity of
revascularisation  procedures and the
escalating risks factors of patients refered to
surgery, we opted to explore this new
avenue and present here the results of this
initial study.

Patients and Methods

All patients operated upon for coronary
artery bypass surgery in the period between
December 1996 and November 1997 had a
trial of transatrial cannulation of the
coronary sinus. Out of 36 patients,
cannulation of the coronary sinus was
succesfull except in two instances. This
report pertains to the remaining thirty four
cases. All patients were operated upon by
the same surgeon. Preoperative data,
laboratory, electrocardiogram study,
cardiac echocardiography and coronary
angio informations were retrospectively
analysed. Number and type of conduits,
duration of cross clamp and
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cardiopulmonary bypass time were studied.
Myocardial ~ protection  was through
systemic cooling to 30 degrees, topical ice
sluch in myocardial well and crystalloid
modified St. Thomas’s cardioplegia.
Protocol for cardioplegia delivery consisted
of use of antegrade/ retrograde crystalloid
at a 2/1 volumetric ratio for induction for a
total of 15cc/kg. This was followed by
additional 200 cc via the retrograde route
every 15- 20 min. Either a DLP OR
Research medical coronary sinus cannulae
gauge # 12-14 were used. Proximal
anastomosis were done after cross clamp
removal except when LIMA LAD was not
used, in patients with EF less than 35%,
whenever the ascending aorta had palpable
plaques and in redo cases.

Spontaneous return to sinus rhythm,
need for IABP or inotropic support to wean
off the cardioplumonary bypass were noted.
Post operative need for ventillation ,
inotropic support, duration of ICU stay and
total hospital stay were all recorded.

Follow up was conducted by clinical
examination, ECG and echocardiography at
hospital discharge, at six weeks and at three
months. Coronary angio was performed in
cases with reccurence of angina.

Results
1-Demographic data:

Thirty four patients were operated upon,
four of whom were females. Their age
ranged between 39-71y (mean 53.5y). Only
12 patients were 55 or older Other relevant
clinical data are depicted in Table 1.

2-Clinical presentation:

All patients were symptomatic. Twenty
six patients had chronic stable angina and 8
patients had unstable angina despite



Table (1): Clinical and investigational data.

Magued A. Zikri

Risk factors for coronary artery disease:

- Smoking = 24 pts.

- Diabetus 11 pts (Niddm =5, IDDM = 6)

- Hyperlipedemia = 10 pts.
- + Family hystory = 8 pts.

- Overweight = 7 pts.
ECG:

Previous ML:

Acute MI = None.

Old MI = 15 pts.
Inf wall = 10 pts.
Antrolateral wall = 1 pt
Antroseptal Ml = 4 pts.

Echocardiography:

LV function:

Normal EF > 55 % = 16 pts.

Mild dysfunction EF 40-55 % = 13 pts.
Moderatedysfunction EF 30-39 % = 5 pts.
Ischaemic Mitral regurge: 3 pts.

maximum intravenous vasodilator therapy
and anticoagulation. One patient had four
repeated episodes of acute ischaemic mitral
regurge and flush pulmonary edema with
hypoxic cardiac arrest. One case had
unstable angina 12 years after a primary
CABG. Congestive pulmonary symptoms
were present in 4 cases.

3-Preoperative evaluation:

None of these patients presented with
acute MI. Fifteen had electrocardiographic
evidence of an old MI. This was located in
the inferior wall in 10 patients, antroseptal
wall in four and antrolateral wall in one.

All patients had echocardiography to
evaluate LV function, mitral incompetence
and analyse semental wall motion
abnormalities. (Table 1).

In three cases with EF less than 35%

dobutamine stress test documented the

viability of hybernating myocardium by a
byphasic response to increasing doses of IV

infusion of dobutamine.

Coronary angiography showed triple
vessels disease in 26 pts.; double vessels
disease in 6 pts. (LAD/Cx = 4 pts,
LAD/RCA = 2 pts.) and in two patients,
disease confined to the LAD. (Graph)
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Table (2):
Coronéry angio:

Left main : : total # : 7 pts.

Vol. V,No 4
September 1997

(including Left main disease, + RCA critical lesion: 5 pts.)

LAD: total : 34 pts.

100% =8 pts.
90-99% = 21 pts.
<90% =5 pts.

Cx/Ramus distribution : total : 30 pts.

100% = 4 pts.
90-99% =14 pts.
<90 % =12 pts.

RCA: total : 26 pts.
100% =11 pts.
90-99% =13 pts.
<90% = 2 pts.

Table 2.
- Number of grafted vessels :

1graft=1

2 grafts = 2
3 grafts = 17
4 grafts = 13
5 grafts = 1

- Conduit type:

- _Arterial graft:
* in situ LIMA to LAD 22 pts.

* in situ LIMA to OM 1 2 pts.
*in situ RIMA to LAD 2 pts.
* Free RIMA to OM 2 1pt.

- Venous Grafts:
* Reversed SVG 83 grafts

* Cephalic vein to RCA one graft

- Proximal Anastomosis :
to Ascending Aorta
Veno-venous proximal
Sequential graft to Om vessels

32

113 grafts.

24 pts.

32 pts.
1pt.

64 anastomosis.
18 anastomosis.
2 gratfts.



4-Urgency of operation:

Fifteen patients had non-elective
surgery. Three of these were operated upon
emergently (one following four episodes of
flash pulmonary aedema and cardiac arrest
and two for unstable angina and left main
disease). Urgent surgery was performed for
unstable angina in 6 and left main disease
in the remaining six patients.

5-Operative findings:

The number and type of conduits are
detailed in Table 3.,

After the aorta was unclamped , 28 pts
returned to NSP spontaneously.

Of the remaining 6 pts, only one needed
multiple D/C shocks. None of the patients
had, any form of conduction abnormalities.
Cross clamp time ranged between 15 and

112 min with a mean of 59.6 min. Pump

time ranged between 25 and 144 min with a
mean of 72.4 min. Weaning off bypass was
without support in 30 cases. Four cases
needed additional support including
recirculation for 20 min in 2 pts,
pharmacologic support with epinephrine
and/or norepinephrine in 2 pts and IABP in
a single patient. IABP insertion was
necessary in another patient on the third
post op day.

Half the patients -did not require any
homologous blood transfusion ‘and 15 of
these benefited from reinfusion of one unit
of autologous blood drawn after the
induction of anesthesia. Patients that had
blood transfusion were given homologous
freshly donated packed RBCs. (less than
two hours) except in emergency surgery (2
pts) and when blood need for postop
bleeding exeeded available freshly donated
blood (5 pts).

Magued A. Zikri
6-Post operative course:

The mean duration of ventillation was
11.6 with a range of 6to 30 h. The mean
ICU stay was 2.7 days with a range of 1- 14
days. Duration of postop hospital stay
ranged between 5 and 23 days with a mean
of 8.2 days.

7-Morbidity and mortality:

Eleven pts had 14 events. Three pts
were reexplored, 2 for bleeding and one for
low cardiac output that proved to be
secondary to dry tamponade from
hyperinflated lungs.  Four  patients
developed atrial fibrillation on days 3, 4
and 7. Their ventricular rate was
pharmacologically controlled by
digoxin/Ca channel blockers and then were
reverted to NSR using IV amiodarone.

Lower respiratory . .tract infection
developed in 3 cases. Two IDDM patients
had saphenous vein harvest site infection .
Another IDDM patient had staphilococcus
aureus mediastinitis managed by early
drainage, povidone iodine irrigation and
rewiring with satisfactory outcome. One
patient had GI bleed from an occult peptic
ulcer and another patient had a small
pulmonary embolism that was treated
conservatively

One mortality was caused by low
cardiac output that developed on the third
post op day in the setting of antrolateral
ishaemia. This patient had a very diffusely
diseased

LAD and Diag system . He expired two
weeks post op in pulmonary sepsis
complicating prolonged ventillatory and
IABP support.

8-Follow up:
Follow-up was 100% complete (6-18
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months, mean 9.6). 32 pts (94%) were in
NYFC 1-2. Repeated angio for recurrent
angina showed patent grafts in two cases.

Discussion

Adequate myocardial protection will
remain the main stay of conventional
cardiac surgery (Krukenkap, 1996) (5).
The composition, temperature and, route of
cardioplegia delivery do Provide a number
of combinations that were tested in
numerous clinical trials (Buckberk, 1988)
(6) (Noyez, 1993) (5). In an attempt to
introduce retrograde cardioplegia in our
practice, we opted to make the route of
cardioplegia delivery the only new variable
in our protocol. Crystalloid cardioplegia has
proved efficient in a large spectrum of
cases and hypothermia has stood the test of
time over the last thirty years. Retrograde
delivery of cardioplegia may be done either
through the coronary sinus that can be
cannulated under direct vision through a
right atriotomy or transatrially, or by
occluding both cavae with snares around
the venous drainage cannulae and including
the pulmonary artery in the aortic cross
clamp. (Fabiani, 1984) (Gundry, 1990)
(Geha, 1993),

Proponents of Fabiani method postulate
lesser liability to injure the coronary sinus,
better perfiusion of the most proximal
tributaries draining the right ventricle and
better endocardial cooling of the right sided
chamber (Eichhorn 1989) (10). The
incidence of injury of the coronary sinus
has been minimal with direct cannulation.
We opted for the simplest method which is
transatrial cannulation.

Because we are aware of the limitations
of retrograde cardioplegia to initiate rapid
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myocardial standstill we combined for
induction an antegrade dose followed by a
retrograde dose. (Bhayana, 1989) (11),
Chocron, 1996) (12).

Antegrade cardioplegia delivery past
critically stenosed or totally occluded
coronary arteries depend to a great extent
on the collateral circulation to the
ischaemic bed. Presence of severe or
unstable angina is the sine qua none of
inadequacy of such collaterals. Seven of
our patients had a combination of left main
lesions with additional stenosis in the left
anterior descending and circumflex systems
together with critical or total obstruction in
the right coronary system. The efficiency
of retrograde cardioplegia in patients with
such, severe coronary pathology has been
previously demonstrated. (Menasche, 1991)
(13). Our single candidate for redo
revascularisation had a subtotal left main
obstruction and total right coronary
obstruction with a single functioning
diseased SVG to the LAD.

Comparing such a high risk group with
the rest of the series would have
substantiated the value of retrograde
cardioplegia in such subset. The limited
number of cases in this pilot study has
prevented us from fractionating it into
subgroups for statistical relevance purpose.

An additional benefit of retrograde
cardioplegia delivery was experienced
twice in this series when an unforseen mild
Aortic regurge precluded use of antegrade
cardioplegia. (Bura Moisa, 1995) (14).

Adequacy of myocardial protection was
accessed by a combination of clinical and
laboratory critiria.



Spontaneous return to NSR with normal
A-V  conduction, ease of wean from
cardiopulmonary bypass, need and duration
of administration of inotropes, length of
ventillation and ICU stay and level of
Creatine  phosphokinase - myocardial
fraction were all taken in account.

Only one patient required multiple D/C
shock after declamping of the aorta. None
of the patients had Atrioventricular
conduction defects, either initially or post
operatively. The need of electrical
defibrillation after aortic unclamping was
related to a higher release of Cardiac
troponin I (Pichon et al 1997) (15).

Weaning from the heart lung machine
was uneventfull in the majority of patients
and required inotropic support in only 4
cases. One case required additional support
with an IABP.

AF was present in only three cases and
this low rate may be caused by the use of
topical atrial cooling, conferring additional
protection to the atria.

In conclusion, retrograde cardioplegia in
coronary revascularisation offers optimum
myocardial protection in all cases. It has to
be combined with an antegrade initial dose
to induce a rapid myocardial standstill.
Retrograde cardioplegia has a definite
advantage in patients with extensive native
coronary circulation, in redo coronary
surgery with diseased vein grafts or
depending on pedicled mammary grafts and
in patients with mild degree of aortic valve
incompetence. It proved to be a safe,
reproducible and affordable tool.
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Crystalloid Versus Blood-Enriched Cardioplegia Clinical and

Biochemical Markers of Myocardial Injury
ABSTRACT

Two methods of myocardial preservation were compared. Sixty patients were enrolled
in this study and categorized into two groups. Group I: 28 patients who received cold
crystalloid cardioplegia and Group II: 32 patients who received cold blood-enriched
cardioplegia. The 2 groups of patients, all underwent mitral valve replacement, were
comparable as regards age, sex, New York Heart Association class (NYHA), ejection
fraction, pulmonary artery pressure, left atrial size, ischemic and cardiopulmonary
bypass times. Myocardial protection has been assessed from the evolution of
hemodynamic parameters, reperfusion arrhythmias and the postoperative need for
inotropic support. The extent of myocardial injury was also estimated by monitoring
the postoperative leakage of the MB isoenzyme of creatinine kinase (CK-MB) and the
more recently used cardiac troponin T (¢TnT). Patients in group I had a significantly
lower incidence of spontaneous defibrillation compared to group II (50% vs. 81%,
p<0.05). They also needed more inotropic support (39% vs. 6%, p<0.001) as well as
longer ventilation time in the postoperative period (10.4 + 3.08 vs.7.8 +2.24,p <
0.001). The use of crystalloid cardioplegia was associated with highly significant more
release of ¢TnT both in the immediate postoperative period (3.19 vs. 0.72, p<0.001)
and 24 hours after surgery (1.59 vs. 0.58, p<0.001) when compared with blood-
enriched cardioplegia. The same finding was found in the immediate postoperative
reading of CK-MB (252.14 vs. 155.22, p < 0.001). The areas under the curve (AUC)
representing the total release of both cardiac troponin T and CK-MB were also bigger
for group I indicating more degrees of myocardial tissue injury with more leakage of
cardiac enzymes. Blood-enriched cardioplegia was found to be a better myocardial
protective technique when compared to crystalloid cardioplegia.

Hossam E]l Okda, MD' and Mona Mostafa Osman, MD’
1. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION protection, cold crystalloid cardioplegia
became a standard technique to preserve
Myocardial protection during  the heart during aortic cross clamping

ischemia-reperfusion is a constant concern
in heart surgery. Based on the concept of
hypothermia introduced by Bigelow and
associates in 1950 as one of the most
important components of myocardial

1-Cardiac Surgery Department, Ain-Shams University, Cairo,
Egypr. '

2-Clinical Pathology Department, Ain-Shams University,
Cairo, Egypt. -

period. Buckberg in 1989 demonstrated the
many advantages offered by using: blood
cardioplegia. ~ We decided to conduct a
prospective clinical trial to compare
crystalloid cardioplegia with a simple
method to deliver  blood-enriched
cardioplegia without the use of heat
exchangers in patients undergoing mitral
valve replacement. The purpose of this
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study was therefore to evaluate, on a
clinical and biochemical basis, whether
blood enriched cardioplegia maintains
better myocardial protection than cold
crystalloid cardioplegia.

Material and Methods
Patient population

Sixty patients admitted for elective
mitral valve replacement were
prospectively enrolled in the study protocol
from Jaunary 1997 to May 1997. The
exclusion criteria were EF less than 40 %,
emergency surgery, previous cardiac
operations, surgical reexploration within 24
hours of operation and significant
associated diseases such as aortic valve
diseases or coronary artery disease.
Patients were divided into two groups:

Group 1: 28 patients aged 28.6 years
5.9 received crystalloid cardioplegia.

Group 2: 32 patients aged 29.4 years +
6.6 received blood-enriched cardioplegia.

Both  groups, thus comparable,
underwent mitral valve replacement in the
Cardiothoracic surgical department, Ain
Shams University. In addition, 10 healthy
subjects, 5 males and 5 females, aged 35 £
7.2 were taken as control subjects for
CKMB and Troponin T measurements.

Anesthesia

consisted  of oral
diazepam (5 mg) and intramuscular
morphine (10 mg), given 1 hour
preoperatively. Fentanyl was given at
induction of anesthesia and then given as
increments  during the  procedures.
Pancuronium (0.1 mg/kg) was used for
muscle relaxation, and the patients were

Premedication
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ventilated with 50% oxygen/nitrous oxide.
Heparin (4mg/kg) was given before aortic
cannulation for CPB. The activated clotting
time was always kept at more than 450
seconds during perfusion. Heparinization
was reversed with protamine sulfate after
decannulation.

Perfusion

A membrane oxygenator was used in all
patients. The hematocrit was maintained
between 25 - 30% during CPB, pump flow
was maintained at 2.4 L.min.m2.

Surgical Technique and Cadioplegia

Cardiopulmonary bypass with moderate
hypothermia (28-30°C) was used in all
cases with caval and ascending aortic
cannulation. Myocardial cooling was
augmented with the administration of
topical iced slush. All valves were replaced
using interrupted Ethibond sutures 2-0 with
Teflon pledgets. Only bileaflet prosthetic
valves (St. Jude or Carbomedies) were used
in the whole patient population.

Group LSeven hundred to one thousand
mls of crystalloid cardioplegia were infused
in the aortic root at a temperature of 4°C in
the onset of the aortic crossclamping.
Three to four hundred mls of the same
solution were administered every 25-30
minutes during the cross-clamp time.
Removal of the cross-clamp was achieved
without warm reperfusion cardioplegia.
The crystalloid cardioplegia was composed
of dextrose - saline physiological solution
to which 25 mEq/L KCL, 60 mEg/L
NaHCO3, 40 ml/L dextrose 25% and 100
mg/L xylocaine were added.

Group II Three hundred mls of the
cold crystalloid cardioplegic solution



having the same composition as before
were discarded and then replaced with the
same volume of patient's blood through the
aortic root thus adding oxygenated blood to
the cardioplegic solution. 10 mEq/L KCL
was then added to increase the potassium
content of the cardioplegia. The resulting
"blood-enriched cardioplegia" was then
infused in the aortic root after the
application of the aortic cross-clamp.

After completion of the surgical
procedure, standard deairing maneuvers
were performed. Rewarming was done and
weaning from CPB was instituted with the
aid of inotropic support as dictated by the
hemodynamic state of the patient. The
chest was closed in layers once hemostasis
was achieved.

Data collection and Hemodynamic
study

Intraoperative data were collected for
each patient. These data included duration
of aortic cross-clamp time (ACT) and
cardiopulmonary  bypass time (CPB).
Cardiopulmonary  bypass  weaning-off
conditions were also recorded, in particular
spontaneous or electrical defibrillations as
well as inotropic agent doses needed if any.
In the postoperative period, evidences of
the need for inotropic support were
carefully monitored and epinephrine was
used only when seemed necessary. Also,
the ventilation time required by each
patient was registered.

Biochemical data

Sampling: 180 nonheparinized blood
samples were drawn, 3 from each patient.
The first sample was drawn before the
induction of anesthesia (R1). The second
one immediately after patient's arrival to
the ICU (R2) and the third one 24 hours

Hossam El Okda, and Mona Mostafa Osman

after operation (R3). All samples were
immediately centrifuged at 2,000g for 15
minutes, stored at -70°C, thawed once and
then analyzed in patches.

Methods: Two biochemical tests were
performed to each of the 180 samples:

1) CK-MB was measured using the
RANDOX CK-MB kit (Randox laboratories
Itd., United Kingdom) employing the
method recommended by Wurburg in 1976.
This method is based on immunoinhibition
principle, where the antibody in the reagent
inhibits the activity of the M-subunit of
CK-MB. The following reactions then
occur:

ATP + glucose (hexokinase) ADP + G-6-P
——
G-6-P+NADP(G6PD) 6-gluconate+NADPH
—

The released NADPH increasing is
measured kinetically at 340 nm on a
spectrophotometer.  The  activity 1is
multiplied by 2 to get the activity of CK-
MB in serum. The reference range for CK-
MB at 30°C using this kit was 3 - 16 U/L.2)
Cardiac troponin T (¢TnT) was measured
using Troponin T stat kit (Boehringer
Mannheim GmbH, Germany) employing
the method recommended by Baum in 1997
for the second generation of cTnT.
However the kit used was modified by the
company as calibrators and controls were
containing recombient human c¢TnT (third
generation). The assay was performed on
Elecsys 1010 system. This method is based
on electro-chemiluminescence principle. In
the first incubation, 15 pL of sample, a
biotinglated monoclonal TnT specific
antibody and a monoclonal TnT specific
antibody labeled with a ruthenium complex
react to form a sandwich complex. While
the second incubation is performed after
addition of  streptavidin - coated
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Table (1): Demographic Information and Preoperative Characteristics of the Patients.

Variable Group I
Patients (n) 28
Age (y) 28.6+5.9
Sex (male/female) 15/15
Rhythm (SR/AF) 7/28
NYHA 0/2/26/0
Class (I/II/III/IV)

EF 50.1 £ 84
PAP ) 582+ 13.2
Left atrial size 5.7+0.88

microparticles, the complex becomes bound
to the solid phase via interaction of biotin
and streptavidin. The reaction mixture is
aspirated into the measuring cell where the
microparticles are magnetically captured
onto the surface of the electrode. Unbound
substances are then removed with Procell.
Application of a voltage to the electrode
then induces chemluminescent emission
which is measured by a photomultiplier.
Results are determined via a calibration
curve which is generated by the instrument
using two calibrators. Reference range for
this kit is 0.01 - 0.04 ng/ml.

Statistical analysis

Data were analysed with the Statview
software. Data were expressed as mean
values standard deviation. F-test for
normality was first done to all variables.
Variables which were normally distributed
in both groups I and II were compared
using the unpaired t-test. On the other
hand, variables proved not to be normally
distributed were compared using the
Wilcoxon rank-sum test. Chi-square test
was done to compare the incidence of
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Group II P value
32
29.4+6.6 p= 0.32,NS
15/17 p= 0.42,NS
10/32 p= 0.14,NS
0/3/29/0 p= 041,NS
50+ 7.4 p= 0.49,NS
57.5+12.7 p= 042,NS
5.9+0.83 p= 026,NS

spontaneous defibrillation as well as the
need for inotropic support between the two
groups. Linear regression as well as
forward stepwise multiple regression
analysis were used to identify explanatory
variables that influenced the release of
¢TnT and CK-MB, as expressed by the area

under the curve (AUC) for both
biochemical markers. Difference were
considered statistically significant at a

probability level of p < 0.05.
Results
Patients

Between January 1997 and May 1997,
60 patients were included in the study with
a mean age of 29 + 6.2 and 5.5 to 4.5
female to male sex ratio. The crystalloid
and blood-enriched groups had similar
preoperative characteristics, without any
significant differences with respect to age
(28.6 £ 59 vs. 29.4 £ 6.6,p =0.32,NS)
sex, NYHA class, EF(50.1 £8.4vs.50+
7.4%, p = 0.49,NS), left atrial size (5.7 £
0.88 vs. 5.9 + 0.83, p = 0.26, NS) and
pulmonary artery pressure (58.2+ 13.2vs.
57.5+12.7,p £ 0.42, NS) (table 1) .



Table (2): Intraoperative Variables.

Hossam El Okda, and Mona Mostafa Osman

Variable Group I Group II
Duration of CPB 61.3+15.7 59.9+13.7
Duration of ACT 38.6 £12.7 394+ 10
CPB temperature 283123 287+1.9
Tricuspid repair 28.5% 25 %

Table (3): Postoperative Outcome Variables.
Variable Group I Group II
Spontaneous Defibrillation 14/28, 50 % 26/32, 81 %
Need for inotropic support 11/28,39 % 2/32,6 %
Ventilation time 10.4 £ 3.08 7.8+£224
Mortality rate 2/28,;7.1% 1/32,3.1%

Table (4): The Mean, Standard Deviation, Minimum and Maximum of ¢TnT and CK-MB for

Group I.

Test, Time
¢TnT, R1
c¢TnT, R2
¢TnT, R3
CK-MB, R1

CK-MB, R2
CK-MB, R3

Number
28
28
28
28
28
28

Mean
0.05
3.19
1.59
12.10

252.14
175.21

SD Min.
0.15 0.01

2.79 0.59

1.55 0.01

2.09 8.00
198.48 90.00
161.46 16.00

P value
p=0.37,NS
p=0.48, NS
p=0.47,NS
p=0.35,NS

P value
p<0.05S
p<0.001, HS
p <0.001, HS
p=0.09, NS

Max.
0.61
10.67
5.43
16.00
810.00
650.00

Table (5): The Mean, Standard Deviation, Mim:mum and Maximum of ¢cTnT and CK-MB for

Group II

Test, Time
¢TnT, R1
c¢TnT, R2
¢TnT, R3
CK-MB, R1
CK-MB, R2
CK-MB, R3

Number
32
32
32
32
32
32

Mean
0.03
0.72
0.58
11.84

155.22

201.06

SD Min.
0.06 0.01
0.47 0.12
0.40 0.11
2.73 6.00

219.30 8.00
136.43 16.00

Max.
0.29
2.00
1.67

16.00

960.00

510.00
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Table (6): Correlation Coefficients Between AUC of ¢TnT and CK-MB and The Different

Explanatory Variables for Group I Patients.

Variable AUC-T
Age -0.03
PAP +0.42
EF -0.65
LA Size +0.14
ACT +0.96
CPB +0.98

(NS)

(NS)
(HS)
(HS)

®) AUC - CK-MB (p)
-0.04 (NS)

(S) +0.39 (S)

(S) -0.38 (S)
+0.25 (NS)
+0.25 (NS)
+0.21 (NS)

Table (7): Correlation Coefficients Between AUC of ¢TnT and CK-MB and The Different

Explanatory Variables for Group II Patients.

Variable AUC-T
Age -0.12
PAP +0.27
EF -0.47
LA Size +0.28
ACT +0.88
CPB +0.90

Perioperative course

There were no significant differences
between the two groups in the perioperative
course of the procedures. The cross-clamp
time was 38.6 + 12.7 and 39.4+10(p =
0.48, NS), the CPB time 61.3 +15.7 and
59.9 £ 13.7 (p = 0.37, NS) and CPB
temperature 28.3 23 and28.7+19(p=
0.47, NS) in the two groups respectively.
(Figure 2). Tricuspid valve repair was done
using Devega repair in 28.5% of group I
patients and in 25% of group II (p NS).

Spontaneous defibrillation occurred in
only 14 patients of the crystalloid
cardioplegia group (50%) compared to 26
patients of the blood-enriched cardioplegia
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(NS)
(NS)

(NS)
(HS)
(HS)

() AUC - CK-MB (p)
-028  (NS)
+0.05  (NS)

(S) -023  (NS)
+0.10  (NS)
+0.33 (S)
+0.31 (S)

group (81%) (p < 0.05, significant). All
patients received bileaflet valves (St. Jude
medical or Carbomedics) with sizes ranging
between 27 and 31 nun.(table 2)

Hemodynamic recovery and

pOStOpCI‘&ﬁVC course.

Heart rate increased postoperatively and
remained higher than preoperatively in both
groups, whereas mean arterial blood
pressure decreased, but only transiently.
Central venous pressure tended to decrease
in both groups. 11 out of 28 patients in
group I needed inotropic support in the
form of adrenaline (39%). This is in
contrast to only 2 patients in group II (6%)
(z =3.099, p<0.001, highly significant).



Preoperative variables

\OGroup |
| Group Il |

Figure (1): Different Preoperative Variables
in The Two Groups

Intraoperative variables

[2Group !
‘W Group Il

ACT

CPB

Figure (2): Ischemic and Cardiopulmonary
Bypass Times in The Two Groups.

Those patients in both groups who needed
inotropic  support had significantly lower
preoperative EF (T = 2.48, p < 0.05,
significant), longer ischemic (T =5.05, p <
0.001) and bypass times (T=4.82, p<0.001).
Ventilation time was significantly higher in
group I when compared to group II (10.4 £
3.08 vs. 7.8 + 2.24 hours, p <0.001, HS)
(table 3). There were three mortalities in
our series (5%), two of them in group I
(6.7%) and one in group II (3.3 %). The
cause of death was low cardiac output in
the 2 patients of group I, whereas the only
mortality in group II was due to
mediastinitis.
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AUC for cTnT

cTnTR2

Figitre (3): The Area Under The Curve
(AUC) for Cardiac Troponin T

AUC for CK-MB
300
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0

Ck-MB R1 Ck-MB R2 Ck-MB R3

Figitre (4): The Area Under The Curve
(AUC) for The MB Isoenzyme of CK

Biochemical results

The mean values of the three readings
of the ¢cTnT and CK-MB as well as the
standard deviation, minimum  and
maximum are shown in tables 4 and S for
groups I and II respectively. There were no
statistically significant differences between
the mean values of the first readings for
both enzymes and those for the 10 control
healthy subjects. Using the Wilcoxon rank-
sum test to compare the 2 groups, the
following was found:

* Cardiac troponin T, There was no
statistically significant difference between
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the 2 groups as regards reading 1
(preoperative reading) with z = - 0.089 and
p = 0.46, NS. On the other hand, group 1
showed  highly significant  higher
postoperative reading (reading 2) when
compared to group II (z = - 5.749, p <
0.001, HS). The same applied to the next
day's reading (reading 3) where z was -
3.438 with p < 0.001, HS.

* CK-MB, There were no statistically
significant differences between reading 1
and 3 inboth groups (z =-0.274,0.83 p =
0.39, 0.20 respectively, both NS). As
regards reading 2, group I had significantly
higher enzyme level than group II (z 4.112,
p <0.001, HS).

Patients who needed inotropic support
in both groups had significantly higher
second and third readings of c¢TnT when
compared to those patients who were not in
need for inotropic support (z = - 3.67 - 4.16
respectively, both with p < 0.001, HS). The
similar readings of CK-MB were also
higher in patients who needed inotropic
support but with no statistically significant
differences indicating more sensitive
cardiac - troponins to myocardial tissue
injury when compared to CK-MB. The 2
patients who died in group I from low
cardiac output had very high levels of ¢cTnT
(10.67, .8.87 for the second reading and
5.43, 4.95 for the third reading). They also
had higher levels of CK-MB (810, 540 for
the second reading and 540, 260 for the
third reading). On the other hand, the only
patient who died in group II from
mediastinitis had low levels of ¢TnT (0.42,
0.28) as well as CK-MB (92, 48).

Figures 3 and 4 demonstrate the area
under the curve (AUC) for both ¢TnT and
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CKMB respectively, representing the total
release of the two biochemical markers.
The AUC for ¢cTnT (AUC-T) was 0.1511 +
0.1335 vs.0.0413 £ 0.0245 in groups I and
II respectively (p < 0.05, S). On the other
hand, group 1 showed also bigger AUC for
CK-MB  (AUC-MB), but with no
statistically significant difference (0.153 +
0.11 vs.0.128 £ 0.11, NS)

Pre-and intraoperative variables
influencing release of the biochemical
markers Correlation coefficients between
the AUC-T and AUC-MB as dependent
biochemical markers of myocardial injury
and the different pre- and intraoperative
factors that may affect them are expressed
in tables 6 and 7 for group I and II
respectively.

Multiple regression analysis between
AUC - T (dependent variable) and pre- as
well as intraoperative variables in a
stepwise fashion showed the following:

*Group 1 (Crystalloid cardioplegia):
Ischemic time as well as CPB time were the
most two influencing factors to cause ¢TnT
elevation with a multiple r of 0.98 (=
0.96). The next important factor to be
entered in step no. 2 (i.e. to influence the

- ¢TnT level) was the left atrial size which

improved the linear correlation to a
multiple r of 0.98 (" = 0.97). The last
variables to cause improvement in the
linear correlation between the AUC-T and
any other combination of them were the EF
and PAP which yielded a multiple r* of 0.99
with r of 0.975.

*Group II (Blood-enriched
cardioplegia): Ischemic time as well as
CPB time were the most two influencing
factors to cause cTnT elevation with a
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the 2 groups as regards reading 1
(preoperative reading) with z = - 0.089 and
p = 0.46, NS. On the other hand, group 1
showed highly significant  higher
postoperative reading (reading 2) when
compared to group Il (z = - 5749, p <
0.001, HS). The same applied to the next
day's reading (reading 3) where z was -
3.438 with p < 0.001, HS.

* CK-MB, There were no statistically
significant differences between reading 1
and 3 inboth groups (z =-0.274,0.83 p =
0.39, 0.20 respectively, both NS). As
regards reading 2, group I had significantly
higher enzyme level than group Il (z 4.112,
p <0.001, HS).

Patients who needed inotropic support
in both groups had significantly higher
second and third readings of ¢TnT when
compared to those patients who were not in
need for inotropic support (z = - 3.67 - 4.16
respectively, both with p < 0.001, HS). The
similar readings of CK-MB were also
higher in patients who needed inotropic
support but with no statistically significant
differences indicating more sensitive
cardiac - troponins to myocardial tissue
injury when compared to CK-MB. The 2
patients who died in group I from low
cardiac output had very high levels of ¢cTnT
(10.67, .8.87 for the second reading and
5.43, 4.95 for the third reading). They also
had higher levels of CK-MB (810, 540 for
the second reading and 540, 260 for the
third reading). On the other hand, the only
patient who died in group II from
mediastinitis had low levels of ¢TnT (0.42,
0.28) as well as CK-MB (92, 48).

Figures 3 and 4 demonstrate the area
under the curve (AUC) for both ¢TnT and
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CKMB respectively, representing the total
release of the two biochemical markers.
The AUC for ¢cTnT (AUC-T) was 0.1511 £
0.1335 vs.0.0413 +0.0245 in groups I and
II respectively (p < 0.05, S). On the other
hand, group 1 showed also bigger AUC for
CK-MB (AUC-MB), but with no
statistically significant difference (0.153
0.11 vs. 0.128 £ 0.11, NS)

Pre-and intraoperative variables
influencing release of the biochemical
markers Correlation coefficients between
the AUC-T and AUC-MB as dependent
biochemical markers of myocardial injury
and the different pre- and intraoperative
factors that may affect them are expressed
in tables 6 and 7 for group I and II
respectively.

Multiple regression analysis between
AUC - T (dependent variable) and pre- as
well as intraoperative variables in a
stepwise fashion showed the following:

*Group I (Crystalloid cardioplegia):
Ischemic time as well as CPB time were the
most two influencing factors to cause cTnT
elevation with a multiple r of 0.98 (=
0.96). The next important factor to be
entered in step no. 2 (i.e. to influence the

- ¢TnT level) was the left atrial size which

improved the linear correlation to a
multiple r of 0.98 (r' = 0.97). The last
variables to cause improvement in the
linear correlation between the AUC-T and
any other combination of them were the EF
and PAP which yielded a multiple r* of 0.99
with r’ of 0.975.

*Group I (Blood-enriched
cardioplegia): Ischemic time as well as
CPB time were the most two influencing
factors to cause c¢TnT elevation with a



multiple r of 0.90 (" = 0.81). The next
important factor to be entered in step no. 2
(i.e. to influence the ¢TnT level) was the
PAP which improved the linear correlation
to a multiple rof 0.92 (r* = 0.83). The last
variable to cause improvement in the linear
correlation between the AUC-T and any
other combination of them was the EF
which yielded a multiple r of 0.93 with r* of
0. 84.

On the other hand, Multiple regression
analysis  between AUC - . CK-MB
(dependent variable) and the same variables
showed the following:

Group I: The only variables which
influenced the CK-MB level were the PAP
and EF with a multiple r of 0.48 (r* = 0.23).

Group II: The only variables which
influenced the CK-MB level were the
ischemic time and CPB time with a
multiple r of 0.45 and r’ of 0.20.

Discussion

Perioperative ~ myocardial ~ damage
remains the most common cause oOf
morbidity and  mortality  following

technically successful cardiac operations.
As many as 90% of patients who do not
survive the perioperative period show, at
postmortem examination, varying degrees
of gross, microscopic, or histochemical
myocardial necrosis which is most severe in
the subendocardium of the left or right
ventricle (Buckberg et al., 1993). The many
advantages of using blood rather than
crystalloid  cardioplegia have  been
extensively studied and proven (El Fiky and
El Bokl, 1996, Kamlot et al., 1996 and
Obadia et al., 1996). The major benefit of
blood as a cardioplegic perfusate is related
to its ability to buffer changes in pH thanks
to its blood proteins, especially histidine
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imidazole groups. This helps to achieve a
reasonable state of metabolism during
hypothermia and thus optimizing the small
energy output of anaerobic glycolysis
during ischemia (Vander Woude et al.,
1985 and Buckberg et al., 1993). A second
advantage of blood cardioplegia is its
ability to provide the appropriate osmotic
conditions for myocardial cells. The
erythrocytes of blood cardioplegia also
contain abundant endogenous oxygen free
radical scavengers such as superoxide
dismutase, catalase, and glutathione which
may reduce oxygenmediated injury. (Van
Asbeck et al., 1985). The ability of blood-
enriched cardioplegia to transfer oxygen to
the tissues is, however, very questionable in
hypothermic conditions due to unfavorable
shifts in the oxyhemoglobin dissociation
curve to the left with resultant impairment
of oxygen unloading at the cellular level
(Buckberg et al., 1993).

In this study, we tried to investigate the
very simple method of using blood-
enriched cardioplegia in the way explained
before rather than using the costly
disposable heat exchangers to deliver blood
cardioplegia as classically described by
Buckberg in 1989.

The results of our study have also
demonstrated that blood-enriched
cardioplegia offered better myocardial
protection than crystalloid cardioplegia.
Our methods to monitor evidences of
myocardial injury were both clinical and
biochemical. Clinical markers included the
incidence of spontaneous defibrillation and
hemodynamic recovery during reperfusion,
incidence of the need of inotropic support
in the postoperative period, and the
ventilation time  of each patient.
Biochemical —markers included  the
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monitoring of the level of CK-MB and
Troponin T immediately after patients
arrival in  the ICU and 24 hours
postoperatively.

Our clinical data showed that cold
blood-enriched cardioplegia reduced the
incidence of fibrillation during reperfusion
with  better = hemodynamic recovery
suggesting better myocardial protection
than crystalloid cardioplegia. The
significant increase in the incidence of need
for inotropic support in the crystalloid
group as well as significant longer
ventilation time suggests the superiority of
the blood-enriched cardioplegia as a
myocardial protection technique.

The postoperative leakage of CK-MB
and Troponin T is a reliable marker of
myocardial tissue injury. The CK-MB
represents a good index of the myocardial
membrane integrity (De Leiris et al., 1978).
However, minor tissue damage may be
difficult  to diagnose by CK-MB
(Kaukoranta et al., 1997). Also, CK-MB is
released predominantly but not exclusively
from myocardium after cardiac surgery
(Shell and Sobel, 1976). Caveats
concerning the myocardial sensitivity and
specificity of biochemical markers after
cardiac surgery can be resolved by the
measurement of troponin T, a highly
specific myocardial isoform of the
respective  subunit of the troponin
regulatory complex (Lee et al., 1996).

The biochemical markers assay have
also confirmed the clinical findings. The
use of crystalloid cardioplegia was
associated with highly significant more
release of c¢TnT both in timmediate
postoperative period and 24 hours after
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surgery when compared with blood-

enriched cardioplegia indicating more
myocardial tissue injury with more leakage
of cardiac enzymes. The same finding was
found in the immediate postoperative
reading of CK-MB. The area under the
curve for c¢TnT was significantly bigger in
group 1. On the other hand, the area under
the curve for CK-MB was bigger as well in
group I but with no statistically significant
difference when compared to group II.

The duration of ischemic time was the
best explanatory variable to affect the
release of both biochemical enzymes. The
second most important explanatory variable
for the release of the biochemical markers
in both bivariate and multivariate analysis
was the CPB where longer bypass time was
associated with higher enzymatic release.
To a lesser extent, lower preoperative
ejection fraction as well as higher
pulmonary artery  pressure were
significantly associated with more leakage
of biochemical markers indicating more
myocardial tissue injury.

The ischemic time, which was expected
to be the strongest predictor of release of
biochemical  markers, correlated very
strongly with the release of cTnT but more
weakly with the release of CK-MB.
Moreover, patients who needed inotropic
support had statistically significantly higher
c¢TnT but not CK-MB as compared to
patients who did not need such support.
Both clinico-biochemical findings were
consistent with the increased sensitivity and
specificity of the cardiac troponins. These
findings were also reported by Taggart and
associates © in 1997. In a population
undergoing vascular or spinal surgery,
Adams et al in 1994 found that cardiac



troponins elevations occurred in all 8
patients who developed new abnormalities
in left ventricular segmental wall motion
(sensitivity = 100 %), but CK-MB
elevations were detected for only 6 of these
patients (sensitivity = 75%). Leeetal in
1996 also reported less specificity of CK-
MB since its elevations were detected in
19% of patients without echocardiographic
evidence of perioperative infarction in
contrast to cardiac troponins which were
slightly elevated in only 1% of patients
without echocardiographic abnormalities.

In summary, this study demonstrates the
beneficial  effect  of blood-enriched
cardioplegia for myocardial preservation
during open heart surgery. The simple
nonexpensive technique used in this study
proved to be easy and efficient. Our study
also supports the sensitivity and specificity
of troponin T as a marker of myocardial
injury after cardiac surgery and defines the
importance of ischemic time in determining
its release. Cardiac troponins are useful for
providing comparative data and will aid
assessment of new myocardial protective
strategies or other potentially therapeutic
myocardial interventions.
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Extended Endartrectomy of the Left Anterior Descending

Coronary Artery as an Adjunct to

Revascularization, Early Results
ABSTRACT

We are reporting our experience in a group of 46 patients who underwent isolated
coronary bypass surgery involving extended endarterectomy to the LAD from August
1996 to April 1998. The group includes 34 males and 12 females with a mean age of
52.6 +14.4 years. All the cases had diffuse disease involving the LAD. Thirty patients
(65.2%) had a history of myocardial infarction and 2 patients (4.3%) presented with
unstable angina. The mean cross clamp time was 55420 minutes, the mean length of
LAD reconstructed was 7.2 + 2.9 cm.

There was one hospital mortality (2.2%). There were no cases of perloperative MI. 7
cases (15.2%) required postoperative inotropic support including 2 cases that required
intra-aortic balloon pump. All patients were free of chest pain on hospital discharge.
The mean follow up period was 13.2+1.4 months. During follow up 5 patients (11.1%)
experienced recurrent chest pain and were studied angiographically. In all § patients,
the reconstructed LAD was nearly totally occluded by thrombus inspite of patent
IMA. The other 40 patients (88.9%) remained pain free with improved myocardial
wall motion in previously hypokinetic and dyskinetic segments.

We conclude from our study that extended endarterectomy of LAD could be done with
acceptable early mortality and morbidity. However, it should only be done in diffuse
LAD disease. Longer follow up period is needed for complete assessment of the long-
term patency of the reconstructed LAD segment.

Coronary

Gamal S. Mohamed MD, Wael Abdel-Aziz MD, Mostafa A. Abdel-Gawad MD, Ahmed El

Kerdany MD and Ahmed Derwaza MD.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION

Coronary endarterectomy began as a
treatment of atherosclerotic heart disease
before coronary artery bypass grafting
-(CABG) became the gold standard {1}.
However, the high risk of perioperative
myocardial infarctions in the earlier studies
made adjunctive endarterectomy a less
attractive option to most surgeons {2}. On

Ain Shams University Hospitals, Department of Cardiothoracic
Surgery

the other hand, both the current patient
population with more complex coronary
pathology in whom standard coronary
bypass techniques are not sufficient alone
for total revascularization, together with
advances in cardiac surgery improving the
safety and efficacy of the procedure have
led some surgeons to call for the resurgence
of coronary endarterectomy {3-6}.

Endarterectomy and reconstruction of
the left anterior descending (LAD) coronary
artery is a meticulous time consuming, and
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a technically challenging procedure.
However, sometimes it may be the only
therapeutic option for some patients whose
condition is otherwise deemed inoperable
{7-8}.

Here we report our recent experience
with this technique and examine its safety
and efficacy in modem cardiac surgical
practice.

Patients and Methods

Between August 1996 and April 1998,
46 patients  underwent  extended
endarterectomy to the LAD in conjunction
with CABG by our group. This constitutes
15% of all patients who had CABG during
this period. Excluded from this study are
patients who underwent endarterectomies to
arteries other than the LAD, patients with
additional procedures such as valve repair
or replacement, and patients with redo
CABG.

The preoperative characteristics of
patients in the studied group are
summarized in Table (1).

Surgical technique

All operations were performed through
standard median sternotomy and
cardiopulmonary  bypass. Patients were
cooled to 27°C - 31°C. Endarterectomies
and distal anastomoses were performed
under  aortic cross clamping and
cardioplegic arrest. Myocardial protection
was achieved by induction of antegrade
cold blood cardioplegia infusion followed
by replenishments every 30 minutes.

In 40 patients (87%) the decision to "

perform extended endarterectomy to the
LAD was made intraoperatively. If the
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atherosclerotic process involved the distal
LAD artery or obstructed the intermediate,
or diagonal branches such that there was no
suitable place to construct aconventional
anastomosis, a long arteriotomy was made
and extended until a good arterial lumen
was reached.

The cleavage plane between the plaque
and the vessel wall was reached. The
atherosclerotic plaque as a whole was
removed under direct vision without
traction or counter-traction on the
endarterectomy core and without the use of
any special device. The septals and the
diagonals were easily endarterectomized
with tapered-feathered ends of the plaques
(Figure 1).

It was deemed crucial to avoid residual
dissecting layers and not to leave residual
plaques with separated ends. After
establishment of a smooth lumen free of
atherosclerotic material, the LAD was
reconstructed using a longitudinally opened
saphenous vein graft of suitable length with
a running 7/0 prolene suture with special
care not to create a too patulous lumen.,
After reconstruction, the left IMA graft was
anastomosed onto the saphenous vein
patch. In S of our cases in whom the IMA
was small or its flow was not satisfactory, a
vein "patch-graft" was used and the IMA
was anastomosed onto it.

Routine postoperative care was required
for all cases. The -electrocardiographic
criteria for defining postoperative MI
included new Q waves, persistent
intraventricular conduction defects, or loss
of R wave progression across chest leads.
Also creatine kinase MB fraction levels
greater than 10% were considered highly
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Table (1): Preoperative characteristics of the
46 patients studied

Variable Value
| Age (years) 56.2+14.4 =
TSEX (M:F) 34:12 -
| RISK FACTORS
Hypertension 37 (80.4%)
Smoking 34 (73.9%)
Diabetes 23 (50%)
Hyperlipidemia 10 (21.7%)
Obesity 12 (26%)
Family history 27 (58.7%)
ANGINA Z
Grade | 5(10.9%)
Grade 11 9 (19.6%)
Grade H1 20 (43.5%)
Grade IV 10 (21.7%)
Unstable angina 2 (4.3%)
HISTORY OF CHF 5 (10.9%)
HISTORY OF MI 30 (65.2%)
CHRONIC ARRYTHMIAS 2 (4.3%)
EJECTION FRACTION 0.45+0.15
NUMBER OF VESSELS AFFECTED
Single vessel disease 2 (4.3%)
Double vessel disease 15 (32.7%)
Triple vessel disease 23 (50%)
Left main disease 6 (13%)

Table II: Operative Criteria of the studied
cases

[ variable Value ]
}k Cross clamp time (min) 55420 ) ‘
Bypass time (min) 125+29 |
jl Number of grafts per patient:

Single graft 1(2.2%)

Two grafts 14 (30.4%)

| Three grafts 22 (47.8%)

Four grafts 9 (19.6%)
}Ve;n length of reconstruction (cm) | 7.7+2.9 T

Table III: Early events following Extended
LAD endarterectomy

[Event Value
Hospital mortality 1(2.2%)
Perioperative MI 0(0.0%)
Postoperative inotropic support 7 (15.2%)

’ Need for IABP 2 (4.4%)

suggestive of preoperative MI.

All patients were given aspirins 325-mg
day indefinitely. Provided there was no
excessive blood loss, anticoagulation using
heparin was started 6 hours postoperatively
in all patients. All patients were switched to
warfarin after 3 to 4 days and continued
indefinitely to maintain an international
normalized ratio between 1.5-2.

Results
Early (In Hospital):

There were no intra-operative deaths.
One patient (2.2%) died on the 26th day
before hospital discharge. She was a 65
years old female who suffered delayed
recovery after uneventful sugery and died
from complications of  prolonged
ventilation.

There were no cases of perioperative
myocardial infarction. 7 (15.2%) required
postoperative intropic support, including 2
cases who required intraoartic balloon
pump support.

Follow-up data:

Follow-up was complete in all 45
patients. The average follow-up period for
these patients was 13.2 * 1.4 months (range
6-17 months). All patients received follow-
up examinations 3 months, 6 months after
operation, and yearly thereafter. Patients (5)
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Figure (1):

who had recurrent chest pain were restudied
angiographically.

All the patients were free of chest pain
on hospital discharge.

During follow up, 40 patients (88.9%)
remained angina free or in Canadian
Cardiovascular Society (CCS) angina class
I or II. Follow-up echocardiographic
examination 3 months following operation
revealed improved local wall motion in the
previously hypokinetic or akinetic areas.
The 5 patients who had recurrent anginal
pains class III or IV (6-12 months)
following surgery were studied
angiographically. In all those patients
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(11.1%), the reconstructed LAD segment
was nearly totally occluded with patent
IMA graft. In all patients hypokinesia or
akinesia of the anterior wall and septum
was obvious.

Discussion

Postoperative infarctions after coronary
endarterectomy are the main reasons for the
increased  morbidity  and mortality.
Infarctions can result from residual
obstruction, intimal flaps, thrombosis or
atheroemboli. The reported post operative
infraction rates vary widely from 5% to
25% {5,9 and 11}.
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However, there appears to be a trend
toward lower rates of infarction and
mortality in more recent studies {3,9 and
12}

Dijalilan and Shumway in 1995 for
example, reported a 5% postoperative MI
rate and a 3% mortality rate following
endarterectomy. They also reported a
higher incidence of infarctions in patients
with left-sided endarterectomy because of
the likelihood of blocking off small
branches by a "Snow-plow" effect, thus
making the right coronary artery
anatomically more  favourable  for
endarterectomy {12}.

However, extended endarterectomy as
described by us and others, where a long

arteriotomy is done to the LAD exposing

the whole arterial lumen and origins of side
branches containing the atherosclerotic
occlusive material which 1is then removed
under direct vision without traction or

counter traction. This technique has the

advantage of avoiding leaving residual
material in LAD lumen or inducing
dissections, both of which could cause early
thrombotic or embolic occlusions leading to
perioperative  infarctions and/or early
mortality.

Using this technique, we and other
authors were able to achieve postoperative
MI values ranging from 0-4% {8 and 13}.

It is to be noted that we have not used
any special device or instrument for
separation of the atheromatous core.
Others have used special devices including
laser, gas, or cardioplegic solution {14, 15
and 16}.

Two techniques are currently in use for
reconstructing LAD following
endarterectomy. Either using a vein patch

or an IMA patch {8 and 13}. Some authors
prefer the use of IMA patch, as they believe
that it provides better match in diameter
between the graft, the reconstructed
segment and the native coronary artery with
good flow characteristics. Moreover, the
presence of muscle layer (media) in the
IMA patch is associated with a lesser
incidence of aneurysmal dilatations of the
reconstructed segment with resultant stasis
and thrombus formation {8 }.

We used saphenous vein patch to
reconstruct LAD. We were reluctant to use
IMA patch as we believe that this may lead
to unavoidable trauma to with resultant
spasm and perioperative MI or endothelial
injury with resultant jeopardy of its long
term patency.

We consider complete removal of the
atheromatous plaque from LAD as well as
its septal and diagonal branches to
maximize distal run off in addition to
trimming of the saphenous vein patch so as
not to create too patulous reconstructed
LAD segment, are the most important
factors to minimize the incidence of
aneurysmal dilatation with attendant stasis
and thrombus formation.

We implanted the IMA onto the patch to
enjoy its superior hemodynamics, long term
patency, and almost negligible incidence of
atherosclerotic disease {17-20}.

In 5 of our cases {10.9%}, in whom the
IMA size or flow was considered
inadequate, a vein "patch graft" was put on
the endarterectomized LAD, followed by
implantation of IMA onto the vein patch in
order to combine the benefit of good early
vein graft flow with the long term patency
of the IMA.
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Increased operative risk, lower patency,
and higher morbidity rates following
coronary endarterectomy, limit its use only
for cases with diffuse disease in whom the
distal vessel is unsuitable to bypass alone
{3,9,21 and 22}.

There are several reasons for the lower
» patency rates after endarterectomy than for
conventional anastomoses. Because of the
lack of endothelium, all the subendothelial
material that can trigger the coagulation
cascade as it's exposed to the blood flow.
Also, some platelet aggregation and fibrin
clot formation occur in all cases even if
flow through the lumen is sufficient. With
poor distal runoff, however, this clot
formation progresses rapidly with resultant
thrombosis of the Ilumen caused by
stagnation of the blood {23}.

Another important factor is the absence
of substances released from the
endothelium, such as prostacyclin and nitric
oxide, which prevent platelet adhesion and
aggregation, and may further contribute to
early occlusion {8}.

We maintain all our patients on long
term antiplatelet and anticoagulation
therapy. Still we have an 11.1% occlusion
rate at a mean follow up of 13.2+1.4
months. Others show similar results.
Djalilian and Shumway in 1995 reported
75% endarterectomy graft patency at 3
years compared with 80% in conventional
grafts. Brenowitz, Kayser and Jhonson
reported a 72.5% late patency rate after an
average of 31 months after saphenous vein
reconstruction of LAD through coronary
endarterectomy. Tasdemir and colleagues,
in 1996, reported a 79.1% patency rate at a
mean follow up period of 5.7 years
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compared to a patency rate of 81.5% of
grafts to LAD in the conventional bypass
group (non significant difference).

Actuarial survival after CABG with left
coronary endarterectomy was reported to
vary between 46.5% and 92.5% at 5 years,
depending on the risk factors {3}. Our
median follow up period is short (around
one year) and all our patients who were
discharged are still alive with no single
mortality. On the other hand, 88.8% of
theses patients are in CCS anginal class I
and II, and they are enjoying a reasonable
functional capacity and working status.
Naturally, these are only preliminary results
and long-term follow up of these patients
will enable us to conclude actuarial curves
and estimates of survival and freedom from
angina at subsequent reports.

Conclusion

We are seeing increasing numbers of
patients. with diffuse coronary artery
disease. This -phenomenon is due to
increasing numbers of elderly, females,
diabetics or patients who present to us in a
more advanced stages of the disease who
underwent one or more percutaneous
coronary angioplasty sessions.

By making ungraftable vessels suitable
for grafting, adjunctive endarterectomy
allows patients with diffuse disease to
achieve the longterm clinical benefits of
conventional bypass grafting.

Our results confirm the superiority of
the extended of LAD over the conventional
(limited) endarterectomy technique as it
ensures total removal of the atheromatous
plaque from LAD and all its diagonal and
septal  branches under direct vision.
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Despite improved safety, the risks of
extended  endarterectomy should be
weighed against its potential benefits. We
and other authors advocate limiting this
technique to patients in whom complete
revascularization ~ wculd otherwise be
impossible.
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Emergency Mitral Valve Re-replélcement during Pregnancy
ABSTRACT '

Valve re-operations still presents a challenge to the surgical group. Re-operations are
technically more difficult and are not uncommonly performed on a functionally
compromised group of patients who tolerate complications poorly. Emergency
presentation compound the risks even further.

During the period from January 1993 till December 1997, 96 patients underwent
emergency mitral valve replacement at Ain Shams University Hospitals. Twelve of
these patients were pregnant women.

The aim of the study is to examine how pregnancy affects the surgical risk (outcome)
for both the mothers and their babies and what is the most appropriate anti-
coagulation policy te follow during pregnancy to avoid potential complications.

The mean age of group is 29 years. 7/12 were primigravida, and 7/12 shifted to
heparin at some time during their pregnancy. The mean interval between first
operation and emergency re-operation was 6.2 years. 7/12 presented through the last
trimester.

Pre-operatively, all patients were in NYHA class 111 or IV. Diagnosis of valve
thrombosis was confirmed by echocardlogtaphy with a mean valve gradient of 26
mmHg. Pre-operative fetal viability was not confirmed in 8/12 cases. Emergency valve
re-replacement was performed via sternotomy except in 2 cases through right antro-
lateral thoracotomy. 2 mothers died (16.6%) one due to myocardial failure and the
other due to persistence of pre-operative acute renal failure. This mortality is not
statistically significant (p=0.086) when compared to our overall emergency valve re-
operation patient population. Fetal wastage was high (10/12).

The rate of 0.9 per patient year of valve thrombosis in our patient is very much in
accordance with other reports from "Third world-Developing countries", all of which
is double that reported from "Developed countries". This is related to the anti-
coagulation policy with lack of standardization of PT test, failure of INR reporting,
and poor patient education and compliance.

Also, this study illuminates the danger in the practice of shifting pregnant women to
heparin in the first trimester, since this increases the risk of valve thrombosis to the
mother without. reducing any of the risks subjected by the fetus.

Mostafa A. Abdel-Gawad MD, Ahmed El-Nori MD, Hossam F.El-Shahawy MD, Gamal S.
Mohamed MD and Walla Saber MD.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION the most common health hazards in Egypt
R ] ) ) making cardiac valve surgery still
heumatic fever still remains one of  ¢,hgituting more than half our work load at

Ain Shams University, Department of Cardiothoracic Surgery Aln Shams UniVCrSity HOSpitalS.
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During the period from January 1993 till
December 1997, 168 underwent
reoperations  either for replacement of
malfunctioning  prosthesis, degenerated
bioprosthesis or development of a new
valve lesion. 96 (57%) patients were
performed on emergency basis. Twelve of
the latter were pregnant women, forming
the base of this study.

The aim of this study is to examine if
pregnancy increases the operative risk and
outcome of such a sub-group and their
babies. Also, in light of this study, will try
to address the issue of anti-coagulation to
pregnant women with prosthetic valves.
Valve re-operations still presents a
challenge to the surgical group. Re-
operations are technically more difficult
because of the adhesive processes around
the heart, and the common association of
pulmonary hypertension. Re-operations are
not uncommonly performed on a
functionally compromised group of patients
who  tolerate’ complications  poorly.
Emergency presentation compound the
risks even further, and a mortality of 30-
50% have been quoted (1-3) .

At Ain Shams University Hospitals,
reductions in the operative risks and
postoperative morbidity have been made in
the past few years, as the whole anesthetic
and surgical team gained more experience
to manage such a high risk group, together
with implementing the concept involving "
global or total " myocardial protection,
most importantly the use of antegrade blood
enriched cardioplegia with retrograde
supplementation, more frequent and the
early institution of partial femoral CPB in
unstable patients to avoid and manage
injury to the hypertensive right ventricle
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during  re-operative sternotomy  and
decrease myocardial distention, thus
reducing myocardial oxygen consumption
4.

Material and Methods
Mothers;

Mean age of the group 29 years+ 5.2
(21-32 years). 7/12 were primigravida. 4/12
had one or more living children born before
their first valve replacement and one patient
had 4 children, 2 of whom were born after
placement of a prosthetic valve.

Eight of the patients were from outside
Cairo, and only 6/12 presented for regular
follow-up. A total of 7/12 women shifted to
heparin at some time during their
pregnancy. The mean interval between first
operation and re-operation was 6.2 years
2.7. All patients presented either in NYHA
-functional class 111 or IV, 3 patients had
associated pulmonary edema necessitating
pre-operative mechanical ventilation and
one patient had preoperative acute renal
failure.

Echocardiography  confirmed  the
diagnosis in all the cases, earlier in the
study was TTE (5/12), and lately using TEE
(7/12). Mean mitral valve gradient was 26
mmHg, with limited mobility or total
immobilization of the valve leaflets.
Details of pre-operative variables Table 1;

Fetal status

could not prove preoperative viability in
8/12 cases, in the form of lost fetal kicks as
reported by the mothers (12-36 hours before
presentation), or failure to detect fetal heart
sounds by echo-doppler.
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Value of International Sensitivity ‘
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Figure (1):

Operation:

Re-entry was through  median
sternotomy with right pelvic tilt in 10/12
patients, using an oscillating saw for sternal
division, and through right antro-lateral
thoracotomy in the fourth intercostal space
in two patients.

One re-entry injury to the right ventricle
occurred necessitating early institution of
femoro-femoral CPB. Another 3 patients
required early femoro-femoral CPB for
hemodynamic instability.

Inspite of inability to confirm fetal
viability in 8/12 cases, we employed the
benefit of the doubt and all handy measures
to decrease the chance of fetal wastage was
instituted; pelvic tilt to improve venous
drainage and placental perfusion, keeping
CPB flow rate > 2.5L/min/m2 to maintain a
mean arterial pressure >70 mmHg and
perfusion temperature not less than 32
Celsius (except for 2 patients at 28 Celsius)

to avoid inducing uterine contracts and
premature  labor or abortion. No
intraoperative measures (Doppler fetal heart
sounds or vaginal ultrasound) were taken to
monitor fetal well being.

Myocardial preservation was performed
by infusion of cold (4°C) antegrade high
potassium (20mEq/L) cardioplegia at a
dose of 15-20 ml/kg body weight. Half of
this dose was repeated every 20 - 30
minutes of cross clamp time. Blood
enriched cardioplegia was used in the last 4
patients. The mean CPB time was 110 min
(65135 min) and mean aortic cross clamp
time was 73 min (49-93 min). Exposure of
the mitral valve was through the previous
left atriotomy in all patients except for 2
were trans-septal approach through the right
atrium was used. Tricuspid annuloplasty
was performed in 5/12 cases.

Examination of thrombosed valves
showed that all but one was of the mono
leaflet type (9 Omniscience, 2 Sorin and
one Carbomedics). The main cause of
obstruction was a fresh thrombus on the
valve in 10/12 cases, while 2 showed
evidence of an underlying pannus
overgrowth and entrapment complicated by
thrombosis.

Results
Mothers;

10/12 survival, 2 patients died, one on
the second post-operative day from low
cardiac output , the other on the fourth post-
operative day from persistence of
preoperative renal failure. Mean blood loss
was 730%290 ml and blood transfusion was
4.3+2.2 units. Incidence of postoperative
morbidity is reported in table 2. Mean
hospital stay was 13 days.
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Table (1):
Mean age J 29 +5.2 years
Adequacy of anticoagulation
e Well controlled 5/12 (41.6%)
e Poorly controlled 5/12 (41.6%)
. Stoppéd-taking oral anticoagulants 2/12 (16.6%)
Shift to heparin during pregnancy 7/12 (58.3%) total
e During first trimester 4/7 (57.2%)
e During last trimester 1/7 (14.2%)
e Throughout pregnancy 2/7 (28.6%)
Time of presentation
e First trimester 2/12 (16.6%)
e Second trimester 3/12 (25%)
e Last trimester 7/12 (58.3%)
Echocardiographic diagnosis )
Valve gradient 26+ 7.3 mmHg (mean)
LV function | )
¢ Mildly impaired 3/12 (25%)
e Moderately impaired 7/12 (58.3%)
e Severely impaired 2/12 (16.6%)
RV pressure 89+16 mmHg (mean)
Fetus; normal baby and the other was
Fetal wastage was 10/12 through amigrocephalic,
spontaneous abortion (24 hours - 3 weeks) Discussion

after operation.

Two pregnancies continued to near full
term at 36 and 37 weeks, resulting in one
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In contrast to the literature from
developed countries, were the indications
for valve reoperations are mostly, due to
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Table (2):

Table 2; post-operative morbidity
Re-entry for bleicding 1(8.3%)
Superficial wound infection 1(8.3%)
Post-operative depression 1(8.3%)
Urinary tract infection 1(8.3%)
Low out-put syndrome 2(16.6%)
Prolonged mechanical

2(16.6%)
ventilation
ICU stay more than 2 days 4(33.3%)

valve degeneration (-60%-70%),
endocarditis (-10%- 15%), peri-prosthetic
leak (-10%-15%), making valve thrombosis
(-5%) one of the least common indications
(4, 5). At Ain Shams University Hospitals
almost half of our patients who come for re-
operations present as emergency valve
thrombosis.

The cause of such high incidence of
valve thrombosis could be attributed to
many potential factors including; age, sex,
atrial fibrillation, atrial size, and surgical
technique...  ect. However, in our
experience, we believe that the valve type
(design) and adequacy of anticoagulation
including patient compliance are the most
important factors.

Regarding valve type., all but one of the

explanted valves were of the mono-leaflet
type (10/12), nine of which were of the
Omniscience type. The higher incidence of
valve thrombosis with mono-leaflet valves
is in accordance with other local experience

(6). For the past 5 years, we use bi-leaflet
valves almost - exclusively. Regarding
adequacy of anticoagulation. The 0.9 per
patient year incidence of valve thrombosis
in our patients is very much in accordance
with other reports from "third world"
communities e.g. the 1.06% reported by
Deviri et al, 1991 (7) and 1.3% reported by
Hall et al, 1980 (8), both about the black
sub-population in South Africa, which is
almost double the incidence of valve
thrombosis when compared to the white
sub-population inspite of inserting the same
valve types in the same hospitals.

Poor people are unable to travel long
distance to follow up clinics; an
unsophisticated patients who are in good
clinical condition after valve replacement
does not understand the need to attend a
clinic, nor does they understand the need to
undertake - anticoagulants, since such
medications makes no apparent difference
to their health. This is apparent, since more
than half of the patients (8/12,66%) were
from outside Cairo, and (7/12, 58%) were
poorly anti-coagulated. Continuos and
persistent patient education is of paramount
importance.

Another important aspect to achieve
proper anticoagulation is standardization of
PT test, which still remains the primary
measurement for monitoring the efficacy of
oral anticoagulation treatment.

The PT test, original described by Quick
and co-workers, 1935 (9) is based on the
tissue factor pathway of blood coagulation.
The result of the PT test is strongly
dependent on the nature of the tissue extract
(thromboplastin), the strength of which
varies considerably from one manufacturer
to another and even from one batch to
another by the same manufacturer.
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Therefore, the usual reporting of PT test
results as a percentage of prothrombin
activity is neither adequate nor accurate in
describing the status of the patient’s anti-
coagulation level, since it does not take into
account the strength of the reagent used.

In 1985 (10), the WHO recommended a
universal scale for the intensity of oral anti-
coagulation, that is, "International
Normalized Ratio" (INR). Each
manufacturer should report the strength of
its tissue reagent in relation to a standard
reference i.e. “International Sensitivity
Index”

Using the INR inreporting the PT test
results should reduce the highly variable
and sometimes confusing results reported
by different labs, thus allowing better anti-
coagulation control. Also, it facilitates
compliance of the patients through
decentralization, allowing the patients to
perform the PT test in their respective
geographical area and reporting it by phone
to their physicians, without the latter having
to worry about the quality of the PT test
being reported and the strength of the
reagent used.

The Egyptian Society of Cardiothoracic
Surgery should take a leading roleinthe
implementation of the WHO
recommendations regarding reporting the
PT test results.

It is generally accepted that maternal
mortality on elective cardiac operations
does not differ from that expected inthe
overall population according to the type of
surgical procedure performed, and hence
pregnancy should not influence the
outcome in female patients requiring
cardiac procedures. The review by Beeker
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in 1983 (11), of the experience of the
members of The Society of Thoracic
Surgeons revealed only one maternal death
in 68 operations with cardio-pulmonary
bypass, and that death occurred late and
was due to hepatitis.

In our experience, this expectation
could also be extended to re-do emergency
operations,  since, the 16% maternal
mortality in this study is not statistically
significant (0.083) when compared to the
overall emergency operations conducted at
our center.

Fetal wastage was high (10/12, 83%)
when compared to other reports. For
example, Rossauw GJ, in 1993 (5), reported
their experience with 7 pregnant women,
with no maternal mortality and one fetal
loss. However, only 3 were re-do operations
from failure of bio-prosthesis. None were
on emergency basis. On the other hand, all
the mothers in the study presented on
emergency basis, and 8/12 fetuses were
non-viable on presentation due to their
mothers severe cardiac decompensation,
low cardiac output, acidosis, hypoxia and
placental hypo-perfusion.

There have been no comprehensive
experimental studies on the effect of CPB
on the fetus. Theoretically, non-pulsatile
perfusion, hyper - oxygenation,
heparinization and prolonged hypotension
could adversely affect both placenta and
fetus. Fetal heart monitoring has shown
dysrythmias and bradycardia  during
perfusion (12). Bradycardia occurs at the
onset of bypass, a finding suggesting it is
possibly related to hypothermia and can be
eliminated by an increase in perfusion rate.
Thus high flow rates together with
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normothermic perfusion have reduced fetal
risk during bypass (13).

Although case reports and collective
reviews suggest that fetal mortality has
become progressively less likely during
bypass, the general trend is that if the
mother is 28 weeks pregnant or more, is to
deliver the baby by cesarean section in the
same sitting and before commencing CPB
for the cardiac procedure. This with good
modern neonatal care provides the baby
with a better survival chance than taking
the risk of carrying the pregnancy through
CPB (14). i

When urgent/emergency cardiac
operation is required during the first and
second trimester, there is little option other
than to try to preserve the fetus. This was
the case in one of the three patients who
presented in the second trimester and who
continued her pregnancy till time of
delivery. The other two presented with
nonviable fetuses and aborted later.

On the other hand, 7 patients presented
in the last tri-mester, 3 of them had viable
fetuses at the time of operation but only one
continued till delivery of a living baby.
The other two suffered intra-uterine fetal
death.

This reveals that, inspite of taking CPB
precautions to increase chances of fetal
survival, they are still at definite risk
especially under emergency conditions.
Cesarean section before or immediately
after commencing CPB would increase
chances of survival. We do not expect
excessive bleeding from the contracting
uterus, provided that the abdomen is not
closed till after heparin reversal to ensure
complete homeostasis (14).

Controversy still exsists regarding the

anti-coagulation policy for pregnant women
with mechanical valves, the magnitude of
the risks involved and on the choice of
prosthesis for young women who are
expected to have children. Oral anti-
coagulants cross the placenta to the fetus
where their anti-coagulant effect is very
much greater than in the mother. This is
because of the immature fetal liver and the
inability of maternal liver enzymes to cross
the placental barrier due to their large
molecular size. The risk of teratogenicity is
dose dependent. Most abnormal fetuses are
aborted.

The old standard practice used to be
through shifting pregnant women with
mechanical cardiac prosthesis from oral
anti-coagulants to heparin during the first
trimester to avoid fetal embryopathy, then
again in the last two weeks to avoid the risk
of intra-cranial hemorrhage during delivery.

This concept was based on numerous
reports from North America regarding
complications of oral anti-coagulants,
where anti-coagulation levels generally
used for patients with prosthetic heart
valves have been high for many years (INR
5 to 10). The reported high fetal loss rates
in these series are fortunately not seen in
the European series, in which a much lower
levels of anti-coagulation have been used
(INR 2.5 t0 3.5), (8,15 and 16).

On the other hand, heparin with its large
molecular weight, does not reach the fetus
to harm it directly, it can still cause
placental hemorrhage and separation
leading to abortion, pre-maturity or still
birth (Howie PW, 1986).

Also, the major defect with heparin is
the difficulty in maintaining an acceptable
anti-thrombotic effect without inducing
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hemorrhagic complications. It is to be
noted that, the dose of heparin required to
prevent arterial thrombosis is much higher
than that needed to prevent venous
thrombo-embolism. Thus, with heparin use,
maternal hemorrhage is a real risk and side
effects are not uncommon.

Salazar and associates from Mexico,
1996 (17), reported 40 pregnancies in 37
women with prosthetic heart valves
prospectively followed up. Subcutaneous
heparin was administered from the 6th until
the end of the 12th week and in the last 2
weeks of gestation with oral anti-coagulant
in the interval in between. Heparin was
given every 8 hours in the first 36 cases and
every 6 hours in the last 4 cases, and the
dose was adjusted to maintain activated
PTT at 1.5 to 2.5 times the control levels.
The incidence rate of spontaneous abortions
was 37.5%, and there was one neonatal
death (2.5%) due to cerebral hemorrhage.

No signs of coumadin induced
embryopathy were found in any of the 16
live-bomn infants studied by geneticist.
There were 2 cases of fatal mitral valve
thrombosis while on heparin therapy. The
study was interrupted after the second
death. They concluded that the regimen of
adjusted doses of heparin in this study was
not effective to prevent thrombosis of
mechanical valves during pregnancy and
did not reduce the high incidence of fetal
wastage associated with anti-coagulant
therapy. They recommended the use of
oral anti-coagulants throughout pregnancy.

In our study, 7 women used heparin at
some time during their pregnancy and 5
(71.5%) presented with thrombosis while
on heparin (2 in the 1" trimester and 3 in
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the last trimester). All these patients were
under the supervision of either the
obstetricians or the cardiologist.

This confirms the risk of shifting
women to heparin, especially given through
the intermittent subcutaneous route. It
should be administered as a continues
intravenous drip in a controlled hospital
setting.

In another study by Caruso and
colleagues from Italy, 1994 (18), reviewed
the results of 21 pregnancies in 16 women
with prosthetic mechanical valves. Again
oral anti-coagulants were discontinued
before conception or as soon as possible for
subcutaneous heparin  (8000-14000 IU
every 8-12 hours) throughout the 1"
trimester and again in the last period of
pregnancy. The spontaneous abortion rate
was 15%, pre-term delivery 30% and low
birth weight babies (<2500 gm) was 35%.
The majority of thrombo-embolic events
(6/7) occurred during heparin regimen in 3
mothers, one of them subsequently died.
No oral anti-coagulant embryopathy was
observed and physical and mental
development in the 16-surviving children
was good.

They concluded from the study the
following, 1) the increased rate of pre-term
delivery and infants weighing less than
2500 gm, 2) increased risk of maternal
thrombosis related to heparin use, and 3)
the good follow-up in the surviving
children.

In our study, the rest of the patients
(7/12), presented with acute valve
thrombosis while on oral anti-coagulants.
Three were apparently well anti-coagulated,
and their valve thrombosis could be related
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to pannus overgrowth limiting valve leaflet.
mobility with acute thrombus on top. Four
patients were poorly anti-coagulated, and
could have developed valve thrombosis any
time in their life, however, pregnancy with
its increased thrombotic tendency could
have precipitated the event.

We did not try thrombolysis in any of
our patients, which is against departmental
policy. Reports of thrombolysis describe
variable efficacy in relieving prosthetic
obstructions.  Reports of thrombolysis
during pregnancy, were almost all
complicated by severe uterine bleeding and
abortion (19-22). Also, its not uncommon
to develop valve re-thrombosis (-25%)
requiring surgical interference.

From the above study and from
reviewing the world's literature we can
recommend the following;

1) Women with prosthetic valve and
who already have children, should be
strongly advised in favor of contraception
or sterilization.

2) Oral anti-coagulants are to be
continued throughout pregnancy, keeping
the INR 2.5-3.0, until an estimated two
weeks before delivery, the patient should be
admitted to the hospital to receive
continuous IV  heparin in full anti-
coagulation dose. While the mother and
fetus are under close observation, any
problem can be immediately recognized
and delivery if necessary expedited. There
is no need to reverse heparin before vaginal
delivery because the contracting uterus
reduces blood loss, the heparin effect wanes
quickly, and to ensure that there is minimal
break in continuity of anti-coagulation to
the mother. Once the baby is delivered,
oral anti-coagulants can be re-started and

heparin continued until PT- INR is back to
therapeutic range. In the case of surgical
delivery, heparin can be briefly partially
reversed immediately before cesarean
section, then re-started and continued until
oral anti-coagulant take over is completed.

3) The risks of thrombo-embolic events
in pregnant women treated with well
controlled oral anti-coagulates are no
greater than reported in the non-pregnant
population with mechanical heart valves. If
the INR is maintained between 2.53.0, the
chance of oral anti-coagulants damaging
the fetus is small. Although, there is an
increased risk of abortion (-25%) in women
on oral anti-coagulants compared with (-15
%) in healthy women, but the risk of a
damaged child being born is no more than
5%.

4) Young, poor and illiterate women
with poor access to medical facilities and
with intention to make families, the use of
using bio-prosthesis should be considered
inspite of the relatively rapid deterioration
rate in such patients.

5) Patient compliance could be much
improved by decentralization through
anticoagulation management and
standardization of PT test by INR reporting.

6) Communicating the hazards and
limitations of shifting pregnant women to
heparin in the 1" trimester to our colleagues
in the obstetric and cardiology department.
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Transatrial Repair of Tetralogy of Fallot one Step Approach

ABSTRACT

Background: Tetralogy of Fallot (TOF) repair can be done by different techniques:
transventricular repair, transatrial repair combined with transventricular and/or
transpulmonary with or without transannular patch. In this study, we used transatrial
approach alone for VSD closure, adequate resection of the infundibulum and
pulmonary valvotomy.

Patients and Methods: Forty two patients with TOF were operated upon in the period
from April 1997 to December 1998 at Cairo University hospitals. Nineteen patients
(Group. A) with an age range from 18 months to 12 years, with pulmonary artery
index (PAI) > 200 and a Z value >-3 and a Mc Goone ratio > 1.8, were operated upon
using transatrial approach only. These patients were compared to 23 patients with
TOF with comparable pathologies and age, using other combined approaches (Group
B).

Results: During the period from April 1997 to December 1998 there were no
moralities. Group A patients had a right ventricular to systemic pressure ratio (P RV
/LV) ranging from 45% to 60% (mean 52%), the mean gradient across the right
ventricular outflow tract (RVOT) ranged from 10 - 40 mmHg (mean 21 mmHg) . In
Group B, P RV/LV ranged from 45% to 70% mean (58%) and the mean gradient
across the RVOT was 10-48 mmHg (mean 27). Group A patients showed no significant
difference in the RVOT obstruction and PRV/LYV ratio, but had a significantly shorter
clamp time, ventilatory support time and a lower dose of inotropic support compared
to Group B patients

Conclusion: Transatrial approach can be done safely in properly selected patients with
TOF. The results are comparable to conventional techniques.

Hesham A. Shawky, MD
1. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION

Tetralogy of Fallot is a congenital
cardiac malformation characterized by
underdevelopment of the right ventricular
infundibulum with anterior and leftward
displacement of the infundibular (conal,
outlet) septum and its parietal extension
leading to big VSD and right ventricular

Department of Cardiothoracic Surgery, Faculty of Medicine,
Cairo University, Cairo, Egypt.

outflow tract (RVOT) obstruction. This
obstruction occurs in the form of isolated
infundibular - stenosis in 26% of cases
(infundibular chamber), presents as
infundibular and valvular stenosis with
good sized pulmonary ring in 26%, as
combined infundibular, wvalvular and
annular stenosis in 16%, as diffuse RVOT
hypoplasia (infants with severe cyanosis) in
27%, and finally, very rarely as valvular PS
with no infundibualr stenosis in 5% of
cases. [1] As we can see that almost 50 -
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60% of patients with TOF have good
pulmonary annulus.

There are more than one surgical
modality to treat patients with TOF such as
transventricular incision either vertical or
transverse with/or without transpulmonary
approach, transatrial combined with
transpulmonary and 1 or transventricular
approach and transannular patch with and
without a monocusp could be used in
addition to other techniques. Transatrial
approach alone or even transpulmonary
alone is described .[2,3]

There are some factors that affect the
surgical outcome like residual RVOT
obstruction, P RV/LV and the size of the
ventriculotomy. The  smaller the
ventriculotomy the better the prognosis.
The outcome is poorer if the
ventriculotomy exceeds one third of the
size of the ventricle. [4,5,6] The RV
function is much better in patients repaired
by transatrial approach, and the ventricular
arrhythmia is much less in comparison to
the ventricular approach [7].

Patients and Methods

In this study 19 patients were operated
through a transatrial approach only in the
period between Jan 1997 - Dec 1998 Cairo
University hospitals. (Group A). A
matching group of 23 patients were chosen
as control group to assess the efficiency of
the technique (Group B), all patients had
preoperative full Echo cardiograph, and
cardiac catheterisation

Transatrial Approach technique

Selective bicaval cannulation is done,
then the atrial incision is made parallel to
the AV groove. The VSD and outflow are
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identified. The parietal band of the conal
septum is divided 5-10 mm from the aortic
valve. The Os ventricular is divided and as
much as possible of the fibrous tissue is
removed, muscle bands are divided in the
direction of pulmonary artery, using a right
angled instrument to separate the muscle
band and cut it, this is to avoid going out
the free wall of the RVOT. Visualization of
the pulmonary artery is absolutely essential.
Hegar dilators are passed one after the other
through the atrium till a size is reached that
passes snugly but not tightly. Another
option is to use the Tubbs' dilator and try to
open the pulmonary valve to the predicted
Pulmonary Artery size and then use the
Hegar to size it. The size of the Hegar is
changed to a Z- value and if it is > -3, this
is considered satisfactory at this stage. {fig.
1} [1,8]If the Z- value is < -3 an additional
procedure will be done to the RVOT and
the patient is excluded from the group. The
VSD is then closed in the regular fashion.
Re-warming is started and the aorta is
unclamped.

At 33-34°C, the perfusionist is asked to
go off pump shortly, the RV pressure is
measured and if it is < 0.6 of aortic pressure
re-warming is continued. If the P RV/LV is
>0.6 cooling is re-started and further
procedure is done for the RVOT and the
patient is excluded from the group .

At the end of re-warming and after
going off bypass for 30 minutes, P RV/ AO,
PA pressure are measured. RVOT mean
Gradient is measured.

In the postoperative period, the time the
patient is kept on the ventilator is recorded
the dose and the duration of the inotropic
support is measured. Other parameters
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Figure (1): Nomogram indicating the predicted probability of transannular patch insertion
during repair of tetralogy of Fallot with pulmonary stenosis, according to the dimension,
expressed as Z-value, of the pulmonary valve “aulus” (see original paper for data and

equation).

recorded were the amount of bleeding, and
the length of the ICU and hospital stays.

Statistical analysis

The results of both groups were
compared using the Student T-test

Results

In this study two groups of patients
where compared, Gr. A 19 patients were
operated through a single incision only in
the right atrium with a fixed protocol
described above, and Gr. B 23 patients
chosen to have similar pathologies Table
(L):

Gr. B comprised 23 patients operated in
our department with other surgical
technique by different surgeons during the
same period of time. (table 2)

Surgical technique Evaluation:

The two groups of patients were
compared. Group A patients had a
significantly shorter clamp time and cardio
Pulmonary Bypass (CPB) time. No
significant  difference was found as
concerns P RV/LV. If PRV/LV exceeded
0.6, there was still the option to go again on
bypass to do further surgical technique.
However, these patients were then excluded
from Group A. Table (3). (Five patients
were crossed over to Gr. B because of
having P RV/LV > 0. 6 and required a
transpulmonary approach to complete the
procedure).

The patients of group A left the
operating room with smaller dose of
inotropes, the dose of adrenaline did not
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Figure (2): Nomogram showing the predicted probability of the postrepair PRVA (measured in
the intensive care unit) being greater than 0.7 after repair that includes insertion of a
transannular patch, according to the dimension, (expressed as Z-value) of the pulmonary
“aulus” as detemined on the preoperative cineangiogram (see original paper for data and

equation). Measured Diameter (mm)
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Fig. (3): Nomogram expressing the measured diameter of the right ventricular - puimonary
artery junction, so-called r is,” (isobars) in a patient of a given body surface area (horizontal
axis) as the Z-value (vertical axis). The mean norr equation to calculate the Z-values were
obtained form the publication of Rowlatt and colleagues.
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Table (1): Patient population in both surgical groups.

GR A (n=19) Gr. B (n=23)
Age 1.5-6 yr. 1.5 - 8yr p NS
Wt >10 kg >10 kg p NS
Hb. 16 -21 gr. 17 -22 gr. p NS
McGoone >1.8 >1.8 p NS
Nikata index >200 (200 -330) >200 (200- 340) | p NS
Z-value 1-(-3) 1 -(-5) p NS

Table (2): Group B Surgical technique.

8 PT

TRANSANNULAR PATCH ( 2 WITH
MONOCUSP

10 pt

Transatrial and transpulmonary

5 pt

Transatrial ,transventricular, and transpulmonary

Table (3): *Due to different techniques used **If it is above 0.6 an additional technique
is used, and the patient is excluded from the group

GR. A GR. B

Clamp time | 25-57 m(40 m ) 27 -70 m (56m )* | p<0.05

CPB 45-70 m(53 m) 45-100m (65m)* | p<0.05

RV/AO 0.4-0.6 ** 0.4-0.7 p NS

LVOT Gr.15-45 mm Hg 15 -40 mm Hg p NS

Table (4): Post operative evaluation.
GR A GR B

Vent. time 0-8 hr 4-24 hr | p<0.001
Inotrops period |24 -36 hr 48 -72 hr p<0.01
Bleeding 100- 350 ml 100 -400 ml | p NS
ICU Stay 2- 5 days 2 -9 days p<0.01
Hospital stay 5-13 days 5-20days | p<0.01
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exceed 0.05 microgram/kg/hr, as for group
B the dose of adrenaline ranged from 0.03-
0.32 microgram/kg/hour. On leaving the
operating room, all Group B patients
required a renal dose of dopamine as well
as nitroglycerin

Post-operative Evaluation:

In the early postoperative period there
was a significant difference in the period
the patient spent on the ventilator
(ventilator time). In Group A the time
ranged from 0-8 hours. Three patients were
extubated on table. In Group B the
ventilator time ranged from 4-24 hours (m
12 +/-4). All our patients were kept on
inotropic support for the first 24 hours with
no attempt to wean them as a part of our
protocol. All the patients in Group A were
weaned smoothly over the next 12 hours, as
for Group B patients were weaned over the
next 24-72 hours. The above two factors
lead to shorter I C U and hospital stays in
Group A. Table (4).

Discussion

In 1992 the transatrial approach for
repair of TOF was introduced at Kasr el
Aini Since then around 400 cases were
done, using a transatrial approach in
combination with transpulmonary and/or
trans-ventricular ~ with or  without a
transannular patch . In this study we tried to
evaluate the repair of some selected
patients with TOF through a transatrial
approach only and compared the results
with other patients operated upon in our
unit with other techniques.

Selection of patients is the key stone for
the success of this surgical technique,
which was attempted in all patients. The
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success depends on the intraoperative Z-
value. As we can see from {figures 2,3},
[1,9,10] if we use a Z-value >-3 asacut
edge only 39% need a trans -annular patch,
and only 11% will have aP RV/ LV >0.7
which is considered not acceptable for the
repair of TOF . These figures also show that
89% will have a favorable outcome and a
predicted lower P RV/LV. Taking thisin
account this study was designed to evaluate
the efficiency of the repair of TOF by
transatrial approach only.

It has been reported in the literature that
the absence of the ventriculotmy and
transannular patch influence the outcome
markedly. Although no change in the
operative mortality was reported [9, 11]in
patients with  ventriculotomy or
transannular  patch, there was significant
depression in the RV function, response to
exercise [10,12,13] and higher incidence of
arrhythmia and sudden death [14,15,16]. In
this study there was no long term follow up.
However, in the absence of the
ventriculotomy the better RV performance
was reflected in the significantly smaller
dose of inotropes in the operating room and
the ICU. Using the transatrial approach
only did not compromise the repair as
evidenced by pressure measurements before
complete re-warming (PRV/LV). The
response of the heart to volume gives the
surgeon the guide whether to continue re-
warming or to go again for further resection
or other surgical procedure. Accepting the
upper limit of P RV/LV as 0.6 rather than
0.7 leads to a smoother postoperative
course [10,13] . As for the postoperative
period the patients stayed on the ventilator
for a significantly shorter period in Group.

A (0-8 hours) with on table extubation



in comparison to 4-36 hr. In Gr. B. Also
the dose and the duration of inotropic
support was significantly shorter.

Conclusion

Transatrial approach for TOF is simple
technique which can be applied in a
selected sub-group of our patients with
good out come. This selection depends on:

1- Weight of the patient: We considered
> 10 Kg as a suitable weight for our patient
selection, as the size of the Hegar, and the
Tubbs' dilators available at present is too
big to manipulate in hearts of smaller
babies. 2-Favorable anatomy from the
angiogram and Echocardiography with a
McGoone ratio> 1.8 and Nakata index
>2003 - A Z-value of the pulmonary
annulus > -3 at operation. Anti-clockwise
rotation of the heart displaces the PA
posteriorly and makes manipulation and
visualization of LVOT difficult.

4- Orientation with the anatomy through
this approach will need a learning curve
from the surgical team.

In future, a larger number of patients
should be studied for a longer period to
evaluate merits and long term results of this
technique. This approach should also be
attempted in smaller children < 10 kg, and
even in neonates [4,11,17]
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Transthoracie Approach to Liver Hydatid Cysts

ABSTRACT

In this study, 16 patients with liver hydatid cysts treated by the right transthoracic
approach were presented. They were divided into two groups. Group I: included 9
patients having liver hydatid cysts only whether simple (5 patients) or with
intrathoracic complications (4 patients). Group II: included 7 patients having both
liver and pulmonary hydatid cysts,. simple (6 patients) or complicated (1 patient). One
patient of group II had bilateral lung and liver cysts. The age ranged from 15-56 years
(mean 43 years) and 10 patients (62.5%) were males. Of the 4 patients of group I
presenting by intrathoracic complications of liver cysts; 3 patients had bronchobiliary
fistulae and one patient had empyema thoracis. The patient of group II with
complicated lung cyst presented with hydatidemesis from bronchial rupture of the
cyst.

All the liver hydatid cysts of both groups were removed by the transthoracic approach
and right phrenotomy. The lung cysts were removed by the Barrett's intact
endocystectomy technique without prior aspiration of the cysts. For the complicated
lung cyst of group II, atypical lung resection was done. For the three patients (18.75%)
with bronchobiliary fistulae of group I right lower lobectomy was performed for two
patients and atypical lung resection for one patient. Decortication was done for two
patients (12.5%). The direction of drainage of the residual liver cavity was abdominal
in 11 patients (68.75%) and thoracic in 5 (31.25%). Postoperative courses of
mebendazole were given to 12 patients (75%).

No mortality was reported. Morbidity was in the form of prolonged air leak in one
patient (6.25%) and prolonged biliary drainage in one patient (6.25%), both were
treated conservatively. No recurrences of the cysts were reported during the period of
follow up.

It was concluded from this study that a thorough search should be made in every
patient with lung hydatid cyst for associated liver cyst. The transthoracic approach
offered a suitable, safe and one-stage procedure to deal with liver cysts associated with
right lung cysts and to deal with liver dome cysts.

Khaled Karara. MD
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION

There are two forms of human hydatid
disease; Echinococcus granulosus, which
causes the classical cystic hydatid disease,
and Echinococcus alveolaris or

Faculty of medicine, Alexandria University.

multilocularis which is a much rarer and
more aggressive form in  man  (1).
Ecllinococcus granulosus (Taenia
echinococcus. Echinococcus cysticus or
hydatidosus) is endemic in sheep and cattle
rearing districts in Middle East, Greece,
Yugoslavia, Australia and South American
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countries (1-3). The tapeworm lives in the
intestine of its definitive host the dogs. The
ova are ingested by the sheep, and
occasionally humans, hatch in the stomach,
penetrate the intestine and reach the liver
with the portal vein radicals. Those
escaping the liver reach the lungs, then to
anywhere else in the body.

About two thirds of all hydatid cysts in
man occur in the liver where they are
solitary and ifi the right lobe in 80% of
cases (1). The lung is the second most
commonly affected organ after the liver

(10-40%) (2-4.). The associated presence of.

liver hydatid cysts in patients with lung
cysts varies from 4-25% (4,5).

In this study, the patients are presented
for whom the transthoracic approach with
right phrenotomy was used to deal with
liver hydatid cysts with or without
associated right lung cysts and with or
without intrathoracic complications.

Material and Methods

The 16 patients included in the study
presented to Alexandria Main University
Hospitals in the period from January 1990
till December 1997. They were divided into
two groups:

Group I: included 9 patients having liver
hydatid cysts only. whether simple or with
intrathoracic complications.

Group II: included 7 patients having
both liver and pulmonary hydatid cysts,
simple or complicated.

For each patient, thorough history
taking and clinical examination were done.
Laboratory tests included in addition to
routine tests, complement fixation test for
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hydatid disease (Weinberg test), sputum
and pleural  fluid analysis, and
bacteriological cultures. Plain X-ray chest
and ultrasonography abdomen were done
for every patient and CT scans chest and/or
abdomen were done when required.

General endotracheal anaesthesia was
routinely done wusing ordinary cuffed
endotracheal tubes. However, in the cases
of bronchobiliay fistulae, single lung
anaesthesia was performed. During
anaesthesia, the patients were carefully
monitored for developing anaphylactic
reactions and the drugs needed to
counteract them were prepared beforehand.
The head of the table was kept lower, so as
when any accidental endobronchial rupture
occurs, the fluid flows out along the trachea
to be aspirated.

Surgery for Group I:

A right posterolateral low thoracotomy
in 9h or 10th space was done for simple
liver cysts. For cysts having intrathoracic
complications, a higher thoracotomy in the
7th or 8th space was required to deal with
the associated lung pathology. The
diaphragm was inspected and the location
of the liver cyst was identified. The pleural
cavity on either side of the planned
diaphragmatic incision was packed with
saline pads. The diaphragm overlying the
cyst was radially incised (4). The edges of
the diaphragmatic incision were sutured to
the edges of the skin incision creating a
well in the bottom of which rested the liver
cyst (Fig. 1). This was done with the aim of
securing the pleural cavity from any
possible contamination from the cyst. The
pericyst was then incised and the main and
daughter cysts were removed. The residual



cavity was sterilized using 0.5% cetrimide
and chlorhexidine (Savlon®, 3% cetrimide)
or 0.5% povidone-iodine (Betadine
antiseptic solutions, 10% povidone-iodine)
according to surgreon’s preference. Any
biliary leak was closed with fine absorbable
sutures. A self-retaining mushroom catheter
was placed in the cavity and brought out of
the abdomen through a right loin stab. The
diaphragm was then closed and the pleural
cavity was drained by an intereostal tube
under-water seal.

In complicated liver cysts with biliary
bronchial fistulae, the cyst and diaphragm
were disconnected from the Iung. The cyst
cavity was cleaned from the purulent
remnants of the main and daughter cysts,
the biliary leaks were closed, and thoracic
or abdominal drainage was instituted and
the diaphragm was repaired. A trial was
made to preserve the pulmonary tissue, but
if the right lower lobe was found to be
grossly diseased, lobectomy was performed.
In cases of empyema thoracis complicating
infected liver hydatid, decortication
together with cleaning of the liver cavity
were done. Thoracic rather than abdominal
drainage was done to avoid contamination
of the peritoneal cavity.

Surgery for Group II:

The pulmonary cysts were dealt with by
the transthoracic approach following the
standard technique (2,6,7). For lower lung
cysts, a posterolateral thoracotomy in the
7th or 8th space was done. For upper lobe
cysts associated with liver cysts, double
thoracotomy technique through a single
skin incision was required. Thoracic
exploration was then done, the cyst was
identified as a tense grayish-white swelling
on the surface of the lung with some filmy
adhesions to the parietal pleura. The
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operative field around the cyst was isolated
with saline pads for avoidance of spillage
of cystic fluid in case of cyst rupture.
Barrett's technique of intact
endocystectomy was then used; where the
endocyst was removed intact from within
the pericyst without prior aspiration of the
cyst to avoid contamination of the field
(6,7). The free flaps of the pericyst were
then excised and the margin was underrun
with  continuous  absorbable  suture.
Bronchial fistulae were closed.
Capitonnage was done to close the residual
cavity by purse-string absorbable sutures
starting from the bottom of the cavity (2-4).
If the mouth of the cavity was found to be
sufficiently wide and the cavity was
shallow, it was left open to the pleura,
marsupialized, especially so if the walls of
the cavity were friable, not holding the
sutures (8).

The liver hydatid cysts associated with
lung cysts were removed through right
phrenotomy  following the  measures
mentioned above for simple liver cysts
(3.,4).

Results

Out of the 16 patients studied, 10 were
males (62.5%) and 6 were females (37.5%).
Their age ranged from 15-56 years (mean
43 years). All the patients were Egyptian
citizens except one Libyan female patient.
Two patients were working, outside Egypt
during the period of their infestation, one in
Irag and one in Libya. All the patients,
except two, were living in rural areasor
oases where sheep rearing occurs. All were
infected by Echinococcus granulosus.

Presentation:

As shown in table (1), 5 of the 9 patients
of group I presented with simple liver cysts.
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Table (1): Location and nature of the hydatid cysts.
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Simple Complicated Total n (%)
Liver S 4% 9 (56.25%)
Liver + Rt. Lung S 1# 6 (37.50%)
Liver + Both Lung 1 - 1 (6.25%)
Total n (%) 11 (68.75%) 5 (31.25%) 16 (100%)
* Complicated liver cysts. # Complicated lung cyst

Table (2): Presentation according to location.

Liver Liver+R1.Lung Liver+Both Lungs

Dyspnoea 4 6 1
Pain 5 4 1
Cough 4 3 -
Asymptomatic 2 2 -
Fcycr 31 1 -
Hydatidemesis 3 1 -
Bile stained spulum 3 - -
Empycma Thoracis 1 1* -

Total n (%)

11 (68.75%)
10 (62.50%)
7 (43.75%)
4 (25.00%)
4 (25.00%)
4 (25.00%)
3 (18.75%)
2 (12.50%)

* This patients had previous lung hydatid excision and empyema was a complication of that

procedure.

Table (3): Surgical procedures.

n %

Lung cyst excision 6 37.50
Atypical lung resections 2 12.50
Lobectomy 2 12.50
Decortication 2 12.50
Liver cyst excision 16 100

Preop. tube thoracostomy 2 12.50
Direction of drainage of liver cysts: Abdominal 11 68.75
Thoracic S 31.25
Postop. tube thoracostomy 16 100
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Packs soaked with scolicidal solution

in thepleural space

Suspended edges of
diaphragm

Liver hydatid
cyst

Fig. (1): transthoracic approach to isolated liver cysts: (a) Thotacotomy in the tenth space, the
rib spreader in place. (b) The pleura protected by packs socked in scolecidal solution. (¢) The
diaphragm radially cut and suspended. (d) The liver cyst is seen on the liver surface.

The remaining 4 patients had liver cysts
with intrathoracic complications; 3 patients
with bronchobiliary fistulae and one with
empyema. Of the 7 patients of groupII, 5
had simple right lung and liver cysts, one
with simple bilateral lung and liver cysts
and one with complicated right lung cyst

(bronchial rupture of the cyst) associated
with liver cyst.

Table (2) shows that the commonest
presenting symptoms were dyspnoea, pain
and cough. The three patients -~ith
bronchobiliary  fistulae stated  that
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Fig. (2): (a & b) Plain chest radiographs demonstrating lung hydatid cysts, in the lower lobe (a-
to the left) and the upper lobe (b-to the right).

Fig. (3): Pain X-ray chest. lateral view-showing right lower lobe hydatid cyst with bronchial*
rupture exhibiting “water lily” sign.
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Fig. (4): (a & b). a-Plain X-ray chest showing elevated right diaphragmatic copula. b-
Ultrasonography abdomen of the same patient demonstrating “liver dome” hydatid cyst.

Fig. (5) (a&b). a-Plain X-ray chest of a patient presenting with empyema thoracis After tube
insertion, the right diaphragmatic copula appears elevated. b-Ultrasonography abdomen of the
same patient showing complicated liver hydatid cyst.
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Fig. (6): CT-scan abdomen showing two
hydatid cysts in the right lobe of the liver one
is dead and calcified and the other is viable.

through a thoracic

Fig. (7): A sinogram
drainage tube placed in the residual cavity in
the liver showing small residual cavity but
the biliary leaks are still demonstrated.

expectoration was first watery in nature
with occasional expulsion of grape skin-like
material. Expectoration then became
copious, offensive and bile-stained. One
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patient of group II had also hydatidemesis
consequent upon bronchial rupture of the
cyst. On the other hand, two patients of
group I and two patients of group II were
completely asymptomatic and the condition
was discovered during, routine examination
or examination for another reason.

Investigations:

For lung cysts, plain chest radiograph
was the most useful diagnostic tool. The
uncomplicated cysts appeared as spherical
or oval opacities towards the lung periphery
(Fig.2 a & b). The patient with lung cyst
with bronchial rupture had a classical
water-lily sign (also described as sign of
camalote or iceberg sign, Fig. 3) (3,6,8).
The commonest location of lung cysts was
the right lower lobe, encountered in 6
patients (85.7%) of group II. In patients
with liver cysts, raised right diaphragmatic
copula may be encountered (Fig. 4a). The
patient with empyema showed obliteration
of the right costophrenic angle with rising
level towards the axilla. After insertion of
an intercostal tube for draining the
empyema, the marked elevation of the right
copula seen in the plain X-ray chest
suggested an associated hepatic pathology
which was proved by ultrasonography (Fig,
5a).

On the other hand, abdominal
ultrasonography was the most useftd
diagnostic aid for detecting liver hydatid
cysts locating, their site, size, number,
calcified or not and noting the presence of
daughter cysts so differentiating hydatid
cysts from amebic or pyogenic liver abscess
and was important in postoperative follow
up (Fig. 4b, 5b). CT scans of both the lungs
and the liver added another accurate tool



for defining the nature, exact location,
number of the cysts and gave more data
about, parenchymal lung or liver damage
(Fig.6). Sinogram through the thoracic
drainage tube placed in the residual liver
cavity was helpful in assessing the size of
the cavity and the presence of biliary leaks
(Fig.7). Immunological tests were not
performed routinely for every patient.
Casoni's skin test was performed in 7
patients and was positive in 4 of them
(57.14%). Complement fixation test
(Weinberg) was’done for 4 patients and was
positive in all of them.

Surgical procedures:

All patients were treated surgically by
the right transthoracic approach.

In group II, one-stage procedure was
done to remove the associated lung and
liver cysts in 5 patients starting by the lung
first. In one patient of this group, right
thoracotomy was done to remove a lung
cyst. As a complication of the procedure,
localized empyema developed. Localized
decortication was done together with
removal of a liver cyst that was overlooked
in the first operation. For the patient who
had bilateral lung cysts mid liver cyst, a
right thoracotomy was done to deal with the
right lung and liver cysts. Six months later,
the left lung cyst was removed through a
left thoracotomy.

The level of the thoracotomy varied. In
isolated simple liver cysts, a low
thoracotomy in the 10th space was done for
5 patients. For complicated liver cysts with
bronchobiliaiy fistulae, higher thoracotomy
in the 8th was done to allow lobectomy and
liver cyst excision to be done at ease.
Double thoracotomy through a single skin
incision was done for a patient of Group II
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having an upper lobe lung cyst ar
cyst. For the remaining casc..
thoracotomy in the 7th space w.
satisfactory.

As summarized in table 3, all the liver
hydatid cysts of both groups were removed
by the transthoracic approach and right
phrenotomy  following the previously
described technique. In one patient of group
I, aviable and a calcified cyst were present
in the right lobe (Fig. 6). Only the viable
one was attacked. The direction of drainage
of the residual cavity, was abdominal in II
patients and thoracic in S. Preference of
thoracic drainage was in complicated septic
cases which already produced intrathoracic
complications to avoid spreading the
infection to the peritoneal cavity. In
addition, these cases had already, dense
adhesions  between the diaphragmatic
surface of the liver and the diaphragm
making it difficult to attempt abdominal
drainage. For simple liver cysts, the
abdominal drainage of the residual cavity,
was the preferred technique. The reason for
that, since early in this series, thoracic
drainage was found to be accompanied with
more prolonged, biliary leakage than
abdominal drainage (Fig.7).

In patients with complicated liver cysts,
for the patients with bronchobiliary fistulae
right lower lobectomy was done for two
patients with grossly damaged lobe, and
atypical conservative resection to close the
fistula in one patient. After cleaning the
liver cavity and closing the biliary leak, the
diaphragm was thoroughly closed in one
patient with abdominal drainage of the
cavity. In two patients, because of dense
adhesions between the liver and diaphragm
and friability of the edges, the cavity was
left marsupialized to the pleura and thoracic
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drainage was established. Decortication
was done for the patient with empyema
secondary to rupture of infected hepatic
cyst and thoracic drainage of tile hepatic
cavity was done (5a,b).

In group II, the Barrett's technique of
intact endocystectomy without aspiration
was done for the simple lung cysts in six
patients.  For the patient with complicated
lung cyst by bronchial rupture, atypical
lung resection was necessary to close the
fistula.

Complications:

No mortality, was reported in this study.
One patient (6.25%) had prolonged air leak
for more than 10 days and was managed by
prolonged tube drainage without
reoperation. One patient (6.25%) had
prolonged biliary drainage for more than 10
days. She had a thoracic drainage tube for
her liver cyst for about three months, till
finally the leakage decreased and the tube
was removed (Fig.7). One patient (6.25%)
developed empyema after the first
operation for lung cyst. Decortication
together with removal of all overlooked
liver cyst was done later. Being a
complication of the first operation-it was
not considered as a complication of the
transthoracic approach® for liver hydatid
cysts, the subject of this study.

Postoperative Follow-up:

12 patients (75%) were given
postoperative medical treatment in the form
of mebendazole, 20-40 mg/kg/day divided
into three doses for the first 21 days of the
month for three successive months. The
follow-up period ranged from 6 months to
five years for 13 patients (81.25%). 3
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patients (18.75%) could not be contacted to
come for follow up. No cases of recurrence
of the cysts were reported in the study in
the patients who submitted to follow up.
Since it was not our routine to fill the liver
cyst cavity with omentum, it was
considered a normal finding to find a
residual space after removal of the liver
cyst that became smaller and smaller on
ultrasonographic follow-up.

Discussion

Human cystic hydatid disease was
already known to Hippocrates and Galen
(1,3). Afler the World War II, great
advances in the diagnosis and management
of the disease were made (1).
Thoracotomy, for dealing With lung cysts
became a standard and safe technique (6,7).
Thoracotomy was then  used to deal with
liver hydatid cysts with intrathoracic
complications (9). From 1982, reports
started to appear about the simultaneous
attack of right lung and uncomplicated liver
hydatid cysts through right thoracotomy
and phrenotomy (4,5,10-15). This was
probably because of the advances made by
that time in abdominal ultrasonography,
liver  scintigraphy and CT  scans,
diagnosing, preoperatively the presence of
liver cysts even if asymptomatic. A step
further was taken by the simultaneous
removal of bilateral lung, cysts via median
sternotomy (16). More recently, one-stage
surgical procedure for bilateral lung and
liver cysts through midsternotomy along
with phrenotomy or laparotomy was
reported (17,18). The advances made in
video assisted thoracoscopic surgery from
the early nineties allowed the removal of
dead hydatid cysts thoracoscopically (19).
Transthoracic approach to deal with



uncomplicated cysts on the upper surface of
the liver. '"liver-roof or liver-dome cysts",
without associated lung, cysts was recently
documented (3).

The goals of surgery of simple lung
hydatid cysts are to remove the parasite, to
avoid contamination of the field and to deal
with the empty lung cavity. To achieve
these goals, two surgical principles are
available; the conservative and the radical.
The conservative technique can be
performed as;1) Endocystectomy: a-with
prior  puncture-aspiration of the cyst
followed (4) or not (8,18) by the instillation
of a scolecidal solution, puncture-aspiration
endocystectomy (8), this however carries
the risk of contamination of the exposed
tissues (2,6), and is better reserved for tense
cysts more than 10cm in diameter (18), b-
Barrett's technique of intact
endocystectomy without prior aspiration,
the technique that was utilized ill this study
and preferred by many authors (2,6,7), 2)
Pericystectomy, the Perez-Fontana's
technique. where both the endocyst and the
pericyst are excised (3). The fear of cyst
rupture and contamination of the field
should not, however, be over-estimated.
True recurrences after documented cyst
rupture during surgery occurs m only 10%
of cases (7). The radical technique involves
resection of lung parenchyma whether
formal resections as segmentectomy oOr
lobectomy, or atypical and wedge
resections. It was our aim of surgery, as
well as that of many other authors to
preserve lung tissue as much as possible.
The lung parenchyma around the cyst is
compressed rather than infiltrated and
destroyed, and will reniflate when the
parasite is removed (2,3,6). In addition-
when the patient returns back to the
endemic area after surgery, re-infection
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may occur with the development of
cysts.

Isolated liver cysts can be approachcu
by different ways depending on their
location. A midline incision is suitable for
left lobe cysts. Cysts on the anteroinferior
aspect of the liver are approached through a
right paramedian or subcostal incision.
Cysts located on the lower part of the
posterior aspect can be approached through
the bed of the resected 12 th rib posteriorly,
extrapleurally and after reflecting up the
diaphragm. However, liver dome' or 'liver
roof cysts located on the posterosuperior
aspect of the liver towards the midline or

laterally are better and safer to be
approached transthoracically than
abdominally, as evidenced in this study,

and that of others (2.3). The transthoracic
approach offers better visualization of the
area with better evacuation of contents and
dealing with biliary leaks. This area is also
near the major hepatic veins and inferior
vena caval fossa, and serious uncontrollable
bleeding may result if the cysts are
approached abdominally.

In this study, on dealing with the liver
cysts transthoracically, the phrenotomy
incision was made either peripherally and
circumfrentially, or centrally and radially
depending on the site of the cyst m:nimize
the number of phrenic nerve fibers cut by
the incision (20). in contrast to lung cysts,
main hydatid liver cysts are found
fragmented by the time of presentation,
leaving a cavity walled up by a pericyst of
compressed  hepatic tissue containing
remnants of the main cyst, daughter cysts
and of the hydatid mud (1). Accordingly,
intact endocystectomy technique for liver
cysts is inapplicable. Surgery involves
opening the pericyst, evacuating the cavity,
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closing any leaking biliary duct, sterilizing
the cavity and filling it with omentum
whenever possible.  No major hepatic
resections are generally required (1-3).
After dealing with uncomplicated liver
cysts, it was our preference, and that of
others, to prefer abdominal drainage of the
residual space than draining it towards the
thorax and to repair the diaphragm (11,17).
Primary closure of the cavity of simple
cysts, after sterilizing it, with neither
abdominal nor thoracic drainage followed
by repair of the diaphragm was also
reported without complications (4,9,18).
Other authors prefer thoracic drainage and
do not repair the diaphragm but
marsupialize the cavity towards the pleura
by suturing the pericyst to the edges of the
diaphragm (3). They claim that, by doing
so, the peritoneal cavity is protected from
spillage of hydatid contents (3). We
disagree with this principle; they may be
protecting the peritioneal cavity, but what
about contaminating the pleural cavity? It is
also not physiological not to repair the
diaphragm and to transfer abdominal
problems to the chest. In this study,
thoracic drainage was accompanied with
more prolonged biliary drainage than
abdominal drainage (Fig.7).

The reason for that is probably with
prolonged abdominal tube drainage the
abdominal contents and the omentum,
abdominal policeman, form a well formed
track around the tube. Upon removal of the
tube, the track will collapse by the positive
intra-abdominal  pressure stopping the
residual leakage in absence of any distal
biliary obstruction. In case of thoracic
drainage, with no policeman as the
omentum, such well formed tract takes
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more time to form, with the pssibility of
leaving chest wall sinus or localized
empyema that will need interference. Yet,
thoracic drainage was done when we were
obliged to do it, incases of infected liver
cysts with intrathoracic rupture or when
there were dense adhesions between the
liver and the diaphragm interfering with in
sension of abdominal drains.

Liver cysts are known to produce a
number of intrathoracic complications
(fig.4,5). These include: elevation of the
right diaphragmatic copula with right lower
lobe compression, 'water pleural effusion’,
empyema thoracis, Iung  abscess,
bronchobiliary  fistula, bronchopleural
biliary fistula, pericarditis or mediastinitis
(6,11). Pulmonary ruptures tend to be more
common than pleural ruptures because of
the pleural adhesions generally initiated by
the cyst before rupture (6,11,21). In this
study, enmpyema thoracis was reported in
one patients and bronchobililary fistulae
were reported in three-all were successively
managed by ‘the one-stage transthoracic
approach. This approach avoided the need
for the two-staged procedure previously
recommended to  dear. with these
complications (8).

As emphasized in this study and in
others, search for associated liver hydatid
cysts should be made in every patient with
lung cysts, and when present a one-stage
transthoracically procedure to deal with
being of them was safe mid satisfactory (3-
5, 10-15). A question comes when the
associated liver cyst was in a location
difficult to be approached transthoracically
being for example on the anteroinferior
aspect of the liver. This condition was not
encountered in the present series. One of



three solutions were offered; a- to close the
thoracotomy and to call the patient later for
a second-stage laparotomy (4). b- to
perform thoracoabdominal incision (11) or
c- to perform a simultaneous laparotomy
(18). A simultaneous laparotomy was also
advised to perform common bile duct
exploration for patients having associated
cholestasis (11).

Different scolecidal agents could be
utilized in surgery of hydatid cysts
depending on the surgeon's preference
including 10-20% hypertonic saline (3-
0.5% cetrimide (1), chlorhexidine(l),
hydrogen peroxide (11), 0.5% povidone-
iodine (18) or 80-96% alcohol (1).
Formalin (2-10%) was no longer utilized
for its local reactions and systemic toxicity
amounting to death (2-8, 11). However,
reports about its use were still present ill
the literature till the late eighties (4). No
one of such agents should be utilized in
completed cysts when bronchobiliary
communications are suspected. Scolecidal
agent are not required in the Barrett's
technique of intact endocystectomy, (2-
6,7). It is important here to note that some
authors, using, even the puncture-suction
technique that theoretically produces
potential infection-do not inject any
scolecidal agents after aspiration and were
satisfied with proper isolation of the field
with saline pads, for fear of toxic reactions
(8,18).

Mebendazole was successively tried in
the treatment of liver hydatid cysts (22,23).
For lung cysts, its use without surgery is
denied by several authors, exposing the
patient to the risks of complicated cysts
(8,11,17,18). However, its postoperative
use gained a wide acceptance and is given
with the aim of decreasing recurrences from
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probable contamination during operation or
from re-infection (4, 11, 17, 18, 23).
Albendazole was also used for the same
purpose postoperatively (3).

In recent reports- the mortality, rate of
Iung and liver dome cysts was low varying
from 0-4.21% (2-4,8,11). The overall early
and late morbidity was also low ranging
from 0.5-17% (2-4,8,11). During the
follow up, the recurrence rate, or probably
the onset of a new hydatid disease
infection, varied from 0-5.9% (2-4,7). In
this study, there were no mortality,
morbidity occurred in 12.57% in the form
of prolonged air leak 1 and prolonged bile
leak and no recurrences were reported
during the period of follow up.

It was concluded from this study that a
thorough search should be made in every
patient with Iung hydatid cyst for
associated liver cysts. The transthoracic
approach offered a suitable, safe and one-
stage procedure to deal with liver cysts
associated with right lung cysts and to deal
with liver dome cysts. A public health
program should be addressed to people in
the endemic areas about the proper sanitary
habits required to protect them from this
preventable disease.
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Management of the Tracheobronchial Foreign Bodies

ABSTRACT

From January 1996 to December 1997, we performed rigid bronchoscopy in 119
patients in whom foreign body (FB) inhalation was suspected at the department of
cardiothoracic surgery, Ain Shams University in Cairo.

In 99 (83%) of the cases, FB was identified in the tracheobronchial tree and
successfully removed in 98 out of them (99%). In the remaining 20 cases (17%), the
presence of FB was excluded.

There were 63 males (53%). The mean age was 4.6 years with the peak in the second
year of life. X-ray is the sole investigation needed and being negative did not exclude
the presence of FB. A wide variety of objects were recovered, most of them were
organic in nature. The right main bronchus was the commonest site.

Bronchoscopy was required for treatment of FB. Inhalation and with suitable

experience, this procedure is simple and safe.

A. El Nori, H. Abdel Rahman, M. H. El Okda, A. Elkerdany Abdel Gawad, & W. Saber.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION

The event of FB inhalation could turn
into a fatal problem. Its incidence of the
reported cases varies widely from place to
another. The Children's Memorial Hospital
in Chicago reported more than 5000 cases
in more than 35 years (1), while John
Hopkins Hospital only reported 234 cases
in 52 years (2) .

This problem accounts for more than
300 deaths per year in the United States (3)
(about 1:850,000). It was almost the same
ratio when Datau reported the mortality of
FB inhalation in France in 1981, with
children under 2 years of age most
commonly affected .

Although these were some of the
reported mortality, we believe that the
actual mortality rate is higher since some
more victims die instantly before having
the chance to reach to any hospital.

Patients and Methods

We reviewed the data of all patients
admitted to the Thoracic Unit at the
Department of Cardiothoracic Surgery at
Ain Shams University Hospitals in Cairo
with suspected FB inhalation from January
1996 to December 1997.

Our diagnosis of inhaled FB was based
on one or more of, history of inhalation,
symptoms, physical examination, and/or
radiological evidence.

The clinical picture varied widely
depending on the age of the patient, the
nature, site, and size of the FB, and the
presence or the absence of associated chest
infection.

The main presenting symptom was one
or more of the following, cough, persistent
or recurrent chest infection, wheezes
and/or, severe respiratory distress. In spite
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of that, some patients were completely
asymptomatic.

Physical signs ranged from totally
normal patients up to respiratory arrest that
necessitated intubation and ventilation
before the bronchoscope.

X-ray was the only investigation we
performed for most of the patients. In
severe cases of respiratory distress,
bronchoscope was performed depending
only on clinical picture without waiting for
an X-ray.

The urgency of performing the
bronchoscope depended mainly upon the
extent of symptoms and the age of the
patients. Bronchoscopes were considered
as elective if they were scheduled for the
next operating list, they were considered as
urgent if scheduled for the next morning,
and were considered as emergency if they
were done immediately once referred.

We considered any child below the age
of two years as an urgent case if it is not an
emergency due to the relative small
diameter of his / her airway regardless the
severity of symptoms.

Operative technique:

All the procedures were done under
general anesthesia. Both the pulse and
oxygen saturation were continuously
monitored from induction till the end of the
procedure. Patients were premedicated with
0.02 mg/kg Atropine. Induction was by
Fentanyl 2 microgram/kg., Ketamine 1-2
mg/kg then maintained with Halothane 2
vol. % in 100% Oxygen. The introduction
of the bronchoscope was usually facilitated
by 1-2 mg/kg Succinylcholine.
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We used the appropriate size of the
Rigid Holinger Ventilating fiber optic
bronchoscope and the suitable graspers. It
is important to have a complete selection of
endoscopes and extraction forceps before
attempting any FB extraction.

We used to introduce the bronchoscope
with the help of a laryngoscope in the
infants and young children.

In most of the cases, extraction of the
FB is done as a unit (the bronchoscope and
the FB), while in some of the FB was
removed through the bronchoscope.

In cases pins lying horizontally in the
tracheobronchial tree with neither end
could be seen. The bronchoscope is
introduced down till it touches the pin. The
forceps is then introduced and the pinis
grasped firmly. Gradual traction is applied
next on the middle of the pin till it starts to
bend and the angled resulted from the
constant traction goes into the lumen of the
bronchoscope. No traction at all should be
applied before the scope rests on the
horizontal pin otherwise this might injure
the tracheobronchial tree.

Once the FB, has been removed,
reinspection is undertaken to rule out the
presence of a second FB and to suck out the
secretions accumulated behind it.

In the absence of chest infection, we
used to give a single dose of a third
generation Cephalosporin  then  oral
antibiotics for 48 hours post operatively.
We also used to give the infants
Hydrocortisone after instrumentation for
fear of laryngeal oedema for 24 hours if the
procedure was prolonged or more the scope
was introduced more than one time.
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Table (1): The data of the 119 patients.

Group 1 Group 2 p. value
Number patients 94 25
Mean age 1.7 15.7
Gender (M:F) 1.35:1 1:1.78 > 0.05
Mean elapse (day) 6.7 32 >0.05
Median elapse (day) 2 3
Symptomatic patients (%) 98% 28% <0.001
+ ve physical sings (%) 89% 20% <0.001
+ ve X-ray findings (%) 41% 72% <0.05
Central FB (%) 99% 48% < 0.001
Negative beonchoscopes 17% 16% > 0.05
Vegetative FB 90% 5% <0.05
Non vegetative EB 10% 95% <0.05
Emergency 27% 0% <0.001
PO ventilation 11% 0% < 0.001
Mean hospital stay 1.6 1.4 >0.05

Table (2):The main presenting symptoms

; Gp.1 Gp.2 total
| Persistent or recurrent 29 3 32
chest infection
Cough 22 5 27
Wheezes +/- stridors 21 0 21
Respiratory distress 20 0 20
Asymptomatic 2 17 19
[ Total 94 25 119

Table (3): The main physical signs.

Gp.1 Gp.2 total
Difference in air entry 52 - 57
between RT. & Lt. Lungs. g
Wheezes +/- stridors 27 0 27
Mechanically ventilated 5 0 5
No physical signs 10 20 30
Total 94 25 119

Table (4): Radiological examination.

X- ray findings Gp.1 Gp.2  total
Within normal limits 48 7 55
Collapse +/- emphysema 29 2 31
FB. Seen 5 16 21
X-ray was not done 12 0 12
Total : 94 26 119
Table (5): Priority of performing
bronchoscope.
Gp.1 Gp.2  total
Elective 7 23 30
Urgent 62 2 64
Emergency 25 0 25
[Total 94 25 119

For comparative purposes, we divided
the patients into two groups depending on
their age. Group 1 were those patients
below the age of six (preschool age), and
group 2 were those aged six or above.

Results

We performed 119 bronchoscopes for
suspected FB inhalation. The scope

95



Journal of the Vol. V, No 4
Egyptian Society of September 1997
Cardio Thoracic Surgery

Table (6): Site of the inhaled FB.

Gp.1
Trachea (T) - 14
Right main bronchus (RMB) 47
Left main bronchus (LMB) 14
Right lower lobe bronchus (RLL)
Left lower lobe bronchus (LLL)
Right upper lobe bronchus (RUL)
Bronchus Intermedius
T & RMB
No FB.
Total
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Table (7): Nature of FB removed

Gp.1 Gp.2 total
Vegetative FB. 70 1 71
Non- vegetative FB. 8 20 28
No FB. 16 4 20
Total 94 25 119

Table (8): Nature of FB removed

Vegetative FB. Gp1 Gp.2 total
Pea-nut

Water-melon or sunflower seeds
Beans

Fish bone

Chicken bone

Orange seed

Maize seed

Piece of pop corn

Piece of sweet potato

Piece of carrot

Total
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Non-vegetative FB.
Pin
Safety pin
Nail
Toy piece
Peed
Pen
Piece of stone
Piece of earring
926 Milk tooth
Total
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Fig. (1): An open Safety pin in the right lower lobe bronchus that needed a thoractomy to
remove.

Fig. (2): Another closed safety pin removed from a 1 year old boy.
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Fig. (3): Total collapse of the left lung due to inhaled a piece of plastic pen.

Fig. (4): Pin in the lower trachea of a 14 months old boy.
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Fig. (5): Age of the patients.

confirmed the presence of FB in 99 cases
(83%) and excluded the presence of FB in
20 cases (17%). We successfully removed
98 foreign bodies (99%) out of the 99 FB.
Bronchoscopic removal failed in 1 (1%)
patient who needed a thoracotomy and
bronchotomy to remove it.

The mean age of all the patients was
4.6+1-6.4 years (median 2 years, range 5
months to 37 years). They were 63 males
(53%) and 56 females (47%).

13 (12%) of these patients had previous
bronchoscope prior to admission to our
department (10 patients had bronchoscope
once, 2 patients had bronchoscope twice
and one patient three times).

The mean elapse before bronchoscope
was 12.1 +/- 50.1 days (median 3 days,
range 4 hours to 1.5 years). Most of the
results are summarized in table 1.

The main presenting symptoms,
physical signs, radiological findings, and
the urgency of doing the bronchoscope are
summarized in tables 2, 3, 4, and 5.

We considered the trachea and both
main stem bronchi as the central

tracheobronchial tree, while any location
distal to this, as peripheral.

In group I, we found that 77 (99%) of
the 78 FB detected were central, while,
only 10 (48%) of the 21 FB of group 2 were
detected centrally.

The sites of FB in tracheobronchial tree
are summarized in table 6. n. b. (water-
melon and sunflower seeds are consumed as
cheap nuts)

30 vegetative FB were fragmented
during removal and 6 pins needed to be
bend due to their horizontal position to
facilitate their removal.

10 patients (8%) needed mechanical
ventilation post operatively either due to
subglottic oedema or severe chest infection.
The mean period of mechanical ventilation
was 32+4/-57 hours (median 12 hours &
range from 4 hours to 8 days).

One patient developed right-sided
pneumothorax that was treated with an
intercostal tube that lasted for 24 hours.

One patient died of hepato-renal failure.
It was an accidental fall into the sewage.
The patient had H2S poisoning. He was
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comatose and had persistent consolidation
of the right upper lobe inspite of intensive
treatment  with antibiotics. Fibro-optic
bronchoscope was performed for suction,
which revealed the presence of a FB in the
right upper lobe bronchus. Rigid
bronchoscope was performed and a piece of
stone was removed from the right upper
lobe bronchus.  Although his X-ray
improved and the right upper lobe was re-
aireated, the patient died 5 days after
bronchoscope due to hepato-renal failure as
a complication of poisoning.

We failed to remove safety pin from the
right lower lobe bronchus of a 5 years old
girl.

She had a thoracotomy and removal of
the pin and was discharged on the 7 th
postoperative day.

105 patients (88%) were discharged
home while the other 14 patients (12%)
were referred to the pediatric department
for the continuation their treatment. The
mean hospital stay was 1.6+/- 1.6 days
(median =1 & range from 1 to 14 days). 88
patients were discharged within 24 hours of
the bronchoscope.

Discussion

We performed 119 bronchoscope for
patients with suspected inhaled FB in 20
(17%) of them inhalation was excluded (-ve
bronchoscope). The number of -ve
bronchoscopes varied widely 3.4%, 2 0%3,
46%.

We believe that if suspicious is raised as
regard FB inhalation, a bronchoscope
should be performed to exclude it
especially with the very low incidence of
risk involved in this procedure. We also
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believe that the big gap between the
reported -ve bronchoscopes is mainly due
to the variable degree of suspicious
between surgeons.

Infants and young children constitute
the majority of our cases. 72 patients (61%)
were below the age of three and the peak
incidence was in the second year of life (43
patients (36%)). There was a steady decline
in the numbers each year with slight
increase towards teenage (Fig. 1).

The second year of life was the peak
incidence in almost all of the reported
series. 7,8,9

When gender was considered, males
outnumbered females in group 1 while
females outnumbered males in group 2. In
both groups these differences were non-
significant. Most of the reported series did
not show significant difference between
males and females (5,10).

The mean elapse between the event of
inhalation and the bronchoscope reflect the
severity of the inhalation event and the
alertness of the parents.

In our patients, it was 12.1 +/- 50 days.
This long time was mainly due to two
patients who seek medical advice very late
(7 and 18 months). Excluding these two
patients brings the figure down to 6.2+4/-
11.5 days.

Chest X-ray was the only investigation
done for 107 of our patients (90%) and was
found to be abnormal in only 52 (49%) of
them.

The higher % of positive X-ray findings
associated with group 2 compared with
group 1 is due to the nature of the inhaled
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FB. (76% of the inhaled FB in group 2 are
radio-opaque compared with only 6.4% in
group 1).

Even if no clinical signs are found, and
radiography proves negative, one must
always consider the possibility of a FB in
the tracheobronchial tree particularly within
the age range most at risk (under 3 years) in
those having a highly suspicious clinical
history.

We used rigid bronchoscopy in all our
patients since it allows good visualization,
manipulation through its wide lumen, and
better suction.

Yeh and his colleagues considered that
initial  fibro-optic ~ bronchoscopy s
necessary to identify the site of the FB. 12
Donado and his colleagues suggested to use
fibro-optic bronchoscopy in all patients and
to keep rigid bronchoscopy only for very
specific cases.10 We believe that this step
IS not necessary to minimize the maneuvers
and manipulations and to minimize the
operative time and trauma especially in
young children.

In both our patients and other's
experiences, the right-sided
tracheobronchial tree continued to be the
commonest site for the inhaled FB due to
its anatomical characteristics.

The nature of FB was related to the
surrounding environment in most of the
cases, 71% of our FB were vegetative.
Peanut, sunflower seeds, and watermelon
seeds constitutes 57% of all FB we
recovered.  Peanut was the main FB
recovered in most of the patients in nearly
all reports (4,7,14) . Our second common
FB inhaled was pins used to fix the hair
cover and the risk group was teen-age girls
since it is a new experience for them.

We did not experience problems or late
complications with our antibiotic policy or
the regimen of corticosteroids (a third
generation cephalosporin for 1 to 3 days
and corticosteroids for 24 hours in young
children). Some other authors recommend
antibiotics and corticosteroids for two
weeks in cases of FB present in the
tracheobronchial tree for longer than two
weeks .

Thoracotomy rate varied from 1.5% 15
to 3 % 4 and resection was reported in 0.3%
S. Only one of our patients needed
thoracotomy to remove an impacted safety
pin. No resection was performed.

Procedure-related mortality varied from
0.5% 5 to 4.3% 13 We had one patient died
of hepatorenal failure, a problem that was
not related to the procedure itself.

At the end, every effort should be made
to prevent of FB inhalation. Education
should be directed to the target group like
mothers, and child minders. Children
should not be left unattended and they
should not be given nut below the age of
seven. Safety guidelines should be
observed for toys of children younger than
three years.

Experienced medical staff should be
available in well-known centers around the
clock to deal with any of these
emergencies.

If peanut was not given to young
children, three-quarters of inhaled FB could
be avoided .
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Mohamed Attia, Magdy Mostafa and Morsy Amin

The use of Isuprel in the Perioperative Management of Right

Ventricular Dysfunction in Patients

Hypertension
ABSTRACT

It is well known that progressive elevation of the pulmonary artery pressure resulting
from long standing mitral valve stenosis or congenital heart diseases causing left to
right shunt, leads to right ventricular dysfunction. The patients included in this study
were 43 in number, 31 (72.1%) were males and 12 (27.9%) were females. 16 (37.3%)
patient had mitral restenosis, 14 (32.5%) patients had calcific mitral stenosis, 8
(18.6%) patients had VSD and the last 5 (11.6 %) patients had ASD. The ages of the
patients with mitral valve disease ranged from 35 to 50 years, that of the patients with
VSD ranged from 15 to 25 years and that of the patients with ASD were above 40
years. The preoperative pulmonary artery pressure ranged from 80 to 110 mmHg. In
all of the studied patients, Tridil and nipride were tried firstly and separately, but on
weaning from cardiopulmonary bypass the right ventricle distended and the heart
arrested. Only after the use of Isuprel instead of tridil and nipride in a dose ranging
from 80 to 120 nanograms/Kg it could be able to wean the heart from the bypass with
suitable haemodynamics. The Isuprel is maintained for 48 hours postoperatively and
then gradually weaned. The estimated pulmonary artery pressure at the end of the
operation ranged from 65 to 95 mmHg and that estimated two weeks after the
operation by Doppler's echocardiography ranged from 50 to 75 mmHg.

Conclusion: From the results of this study we conclude that Isuprel is beneficial in the
management of right ventricular dysfunction in patients with pulmonary hypertension
because of its inotropic effect vasodilator effect decreasing the preload of the heart
and its suppressing effect on the pulmonary vascular resistance decreasing the
afterload of the heart-

Abbreviatigns: ASD: Atrial septal defect VSD: Ventricular septal defect

Mohamed Attia, MD.,Magdy Mostafa MD. Morsy Amin MD
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

with Pulmonary

INTRODUCTION

Right ventricular, cardiac function is
altered by abnormalities affecting primarily
the- left-sided cardiac structures, the lungs
or the right-sided cardiac structures
themselves. The most common cardiac

Departement of Cardiothoracic Surgery, Ain-Shams University,
Cairo, Egypt

causes for right ventricular dysfunction are
chronic left ventricular ischemia, left to
right shunts and rheumatic mitral valvular
disease. Common to all of these diseases is
elevation of pulmonary vascular resistance
with a commensurate increase in right
ventricular pressure resulting in right
ventricular hypertrophy (2). Pulmonary
hypertension as a result of increased
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pulmonary vascular resistance remains a
significant problem in the treatment of
patients undergoing surgical correction of
such lessons. Such pulmonary hypertension
is one of the most important determinants
of preoperative morbidity and mortality and
of long-term survival after cardiac,
operations (3,4). The limited ability of right
ventricular myocardium to function in the
face of increased pulmonary resistance
results in right ventricular dilatation,
tricuspid regurgifation and ultimately right -
ventricular failure. Therefore in this work
we have studied the effect of isuprel in the
perioperative  management  of right
ventricular dysfunction in patients with
pulmonary hypertension.

Patient and Methods

The patients included in this study
(Table 1) were 43 in number, 31(72.1%)
were males and 12 (27.1%) were females.
All of them were operated upon at the
department of cardiothoracic surgery in
Nasr city Hospital of Insurance between
Feb. 1996 and August 1997. 16 patients
(37.3%) had mitral restenosis, 12 patients
(27.7%) of them were males and 4 patients
(9.2%) were females and their mean age
was 41.7 years. The next 14 patients
(12.5%) had calcific mitral stenosis, 11
patients (25.5%) of them were males and 3
patients (6.9%) were females and their
mean age was 45.3 years. The next 8
patients (18.6%) had ventricular septal
defect, S5 patients (12.3%) of them were
males and 3 patients (6.9%) were females
and their mean age was 20.3 years.

The last 5 patients had atrial septal
defect, 3 patients (6.9%) of them were
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males and 2 patients (4.6%) were females
and their mean age was 43.4 years.

Surgical Procedure

Routine monitoring of the vital data was
done. All surgical procedures were done
using general endotracheal anaesthia, the
approach of choice was median sternotomy
and  after  systemic  heparinization
cannulation of the aorta and both cavae was
done.

Snaring of cavae was done in the cases *
in whome the right atrium was opened.
Myocardial protection was done using cold
blood cardioplegia given through aortic
root cannula and repeated every 25 minutes
together  with moderate  systemic
hypothermia  (28-30°c) and topical
hypothermia using cold saline (4°c) applied
into the pericardial cavity. The atrial septal
defects were closed transatrially rising
pericardial patches by contineous prolene
stitches. The ventricular septal defects were
also closed transatrially using Dacron
patches by interrupted prolene stitches
supported with teflon pledgets. Mitral valve
replacement was done to patients with
mitral valve disease using prosthetic St.
Jude valves by interrupted ethibond stitches
with teflon pledgets. It was done using left
atriotomy approach in patients with calcific
mitral stenosis and transseptal approach in
patients with mitral restenosis.

Systemic rewarming was started after
completion of replacement of the mitral
valve or closure of the atrial or ventrianlar
septal defects and after deairing of the heart
declamping of the aorta was done.
Inotropic support in the form of adrenaline
in a dose of 100 nanogram was given and
vasodilatation in the form of Nipride and
tridil in the theraputic doses was also used.
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Table (1): Clinical data of the studied patients

Number of Mean Sex
Diagnosis the patients age Males Females
Mitral 16 pts 41.7 12 pts 4 pts
restenosis (37.3%) years (27.7%) (9.2%)
Clacific mitral 14 pts 453 11 pts 3 pts
stenosis (32.5%) years (25.5% (6.9%)
VSD 8 pts 20.3 5 pts 3 pts
(18.6%) years (12.3%) (6.9%)
ASD 5 pts 43 .4 3 pts 2 pts
(11.6%) years (6.9%) (4.6%)

On weaning from cardiopulmonary bypass
the heart distended and arrested. Isoprel
was used instead of them starting at a dose
of 100 nanogram and then adjusted
according to the response. The mean dose
of isuprel used (Table 2) was 125.6
nanogram in patients with mitral restenosis,
117.8 nanogram in patients with calcific
mitral stenosis, 90.0 nanogram in patients
with atrial septal defects. After weaning
from cardio pulmonary  bypass,
decanulation and completion of protamine
administration, the pulmonary artery
pressure is estimated using a needle
inserted into the pulmonary artery through a
purse-string  stitch and connected through a
pressure line into a transducer connected to
the pressure module of the monitor.
Postoperatively, the patients  were
maintained on the same intraoperative dose
of' isuprel for 48 hours and then gradually
weaned over a period of 24 hours. On
weaning from isuprel the patients were

maintained on capoten at discharge from
the hospital.

Doppler's echocardiographic assessment

was done for all patients both
preoperatively, and two weeks
postoperatively. In addition to the full

diagnostic data obtained, the pulmonary
artery pressure was estimated.

Results

There was no single mortality among
the studied patients. The heart in all cases
recovred its power after the use of isuprel
and it could be able to be weaned from
cardiopulmonary bypass maintaining good
haemodynamics. None of the patients
showed signs of right ventricular failure till
discharge from the hospital two weeks after
the operation. The estimated pulmonary
artery pressure (Table 3) showed significant
reduction from the preoperative value.
Whereas (Fig. 1) in patients with mitral
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Table (2): The dose of isuprel used in the studied patients

Group of
patient

Mean dose
of isuprel used

Mitral restenosis

125.6 nanogram

Clacific mitral stenosis

117.8 nanogram

VSD

90.0 nanogram

ASD

80.0 nanogram

Table (3): The estimated pulmonary artery pressure

Mean- Mean Mean postoperative
Group of preoperative |intraoperative pulmonary
patient pulmonary pulmonary pressure
pressure pressure (2 weeks)
Mitral 103.8 mmHg | 87.8 mmHg 68.4 mmHg
restenosis
Clacific mitral 104.5 mmHg | 82.3 mmHg 65.3 mmHg
stenosis
VSD 847 mmHg | 68.0 mmHg 53.8 mmHg
ASD 80.5 mmHg | 65.0 mmHg 51.8 mmHg
N.B.:VSD Ventricular septal defect
ASD Atrial septal defect
restenosis the mean pulmonary artery 68.0 mmHg intraoperatively and 53.8

pressure dropped from preoperative value
of 1038 mmHg to 87.8 mmHg
intraoperatively and 68.4 mmHg
postoperatively. In patients with calcific
mitral  stenosis, it  dropped from
preoperative value of 104.5 mmHg tobe
823 mmHg intraoperatively and 65.3
mmHg postoperatively. In patients with
ventricular septal defects, it dropped from
preoperative value of 84.7 mmHg to be
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mmHg postoperatively. In patients with
atrial septal defects, it dropped from
preoperative value of 80.51-g to 65.0
mmHg intraoperatively and 51.8 mmHg
postoperatively

Discussion
The right ventricular dysfunction
secondary ‘to pulmonary hypertension

remains a major problem in the surgical
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management of patients with left to right
shunts and long standing mitral valve
disease. Therefore every effort is directed
towards lowering the pulmonary artery
pressure to improve the surgical outcome of
such patients.

The net pulmonary vascular tone results
from the balance of the mecahnisms- of
pulmonary vasorelaxation and
vasoconstriction. In the normal lung, the
low pulmonary vascular smooth muscle
tone may at least in part be due to the basal
endothelial release of the vasodilator nitric
oxide (5). Endothelium-derived nitric oxide
lowers  pulmonary vascular tone by
stimulating guanylate cyclase in subjacent
vascular smooth muscle cells to generate
¢GMp, which produces pulmonary vascular
smooth muscle relaxation (6) .

If the mechanisms of pulmonary
vasorelaxation are impaired, the net
pulmonary vascular tone may be tipped in
favor of pulmonary vasoconstriction. In

mPre-op
#l|ntra-op
|JPost-op

Group of
patients

addition, impairment of the mechanisms of
pulmonary vasorelaxation may result in an
exaggerated pulmonary vasoconstricting
response  to  circulating or local
vasoconstricting agonists (5). In addition to
cGMp-mediated  relaxation, the other
principal  intracellular  mediator  of
pulmonary vasorelaxation is ;CAMP7 . Both
¢GMp and cAMp mediated mechanisms of
pulmonary vasorelaxation become
dysfunctional in the setting of a left to right
shunt.

The structural changes produced in the
pulmonary circulation as a rsult of chronic
high pulmonary arterial flow have been
well characterized. In 1958, Heath and
Edwards (9) described the progresssion of
changes begaining with the reversible
changes of intimal hyperplasia and medial
hypertrophy and progressing to the
irreversible  changes of angiomatous
malformation and fibrinoid necrosis.

The mechanisms by which these
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changes are produced remain unclear.
Most current theories invoke endothelial
cell injury by high pulmonary flow and
pressure as an inciting event. Endothelial
cell injury may result in release of proteases
into the subendothelium, leading to
destruction of the basement membrane and
extracellular matrix proteins. This in turn
may trigger both hypertrophy and
hyperplasia of pulmonary vascular smooth
muscle cells, - leading to increased
muscularization of small vessels (8). These
structural changes have been clearly
associated with progressively increasing
pulmonary arterial pressure.

At least three  pathophysilogic
mechanisms contribute to the pulmonary
hypertension seen in long standing mitral
valve disease (1) increased left atrial
pressure transmitted on a retrograd basis
into the arterial circulation, (2) vascular
remodeling of the pulmonary vasculature in
response  to chronic  obstruction to
pulmonary  venous drainage  (fixed
component),  (3) pulmonary arterial
vasoconstriction (reactive component)

The clinical management of chronic
pulmonary hypertension is challenging and
despite the introduction of several
therapeutic measures, no single treatment 1S
universally recommended . For lowering of
the pulmonary artery pressure in the studied
patients, we tried first Nipride and Tridil
but because of the severe degree of
pulmonary hypertension, high doses of
these drugs were required which markedly
lowered the systemic pressure and we were
unable to wean the heart from
cardiopulmonary ~ bypass. This is
compatible with the Fullerton's (12)
findings who stated that these drugs
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produce vasodilatation of both systemic and
pulmonary circulation. Such non selective
vasodilatation may be hazardous in patients
with pulmonary hypertension, significant
hypotension may result if the degree of
systemic vasodilation exceeds that of the
pulmonary vasodilation.

On the contrary, when we used the
isuprel in a dose ranging between 80 and
125 nanogram in the studied patients with
different diagnosis we were able to wean
the hearts from cardiopulmonary bypass
maintaining good haemodynamics and the
pulmonary artery pressure dropped from a
preoperative value of (80.5 to 103.8
mmHg) to 9, an intraoperative value of
(65.0 to 87.8 mmHg) and furtherly dropped
to a postoperative value of (51.8 to 68.4
mmHg). This means that the pulmonary
artery pressure has decreased
intraoperatively by about 20% and this is
due to the beneficial effect of the use of
isuprel and can not be considered to be
owing to valve replacement or closure of
the shunts since the increased pulmonary
vascular resistance does not immediately
return to the normal range following relieve
of the elevated left atrial pressure by the
surgical procedure. Several days to weeks
may be required. In addition to its
vasodilating effect reducing the pulmonary
and systemic vascular resistance, the isuprel
has a positive intropic effect improving
contractility of  both ventricles and
overcoming its vasodilating effect on the
systemic circulation. It also has a positive
chrontropic action which increases the
minute blood flow improving right
ventricular filling capacity.

Oohata and associates (14) reported that
after continuous infusion of prostaglandin E
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1 at low dose, the pulmonary vascular
resistance  decreased quickly, the right
ventricular ejection fraction increased and
the stroke volume index also improved.
These hemodynamic changes are the result
of the potent vasodilating effect of
prostaglandin E 1 that especially could
decrease selectively the pulmonary vascular
resistance and increase the preload of the
left ventricle. However, this benficial effect
of prostaglandin E 1 has been concluded
after its use in a case of acute right heart
falire which resulted from the intrinsic right
ventricular dysfunction.

Fullerton and coworkers (15,16) stated
that adenosine may be used clinically as a
selective pulmonary vasodilating agent to
optimize pulmonary hemodynamic indices
without adverse systemic hemodynamic
effects in patients with pulmonary
hypertension having cardiac operations. It
may be particularly valuable in patients
with right heart dysfunction by selectively
lowering right ventricular after load.

Many reportes (17-23) recommended
the use of nitric oxide by inhaltion which
rapidly difuses directly into the pulmonary
vascular smooth muscle cells where it leads
to incerases in the concentration of
guanylate cyclase which results in
relaxation and vasodilation of the
pulmonary vascular smooth muscle. Once
nitric oxide diffuses through the smooth
muscle cell into the vessel lumen, however,
it reacts quickly with haemoglobin.
Haemoglobin nitric oxide and prevents it
from causing any systemic vasodilation. In
this way, the vasodilating actions of inhaled
nitric oxide are focused on the pulmonary
circulation with virtually no systemic
effets. These properties offer a significant
advantage for nitric oxide as a selective
pulmonary vasodilator.

However, Bocchiand and his coleagues
(24) stated that inhalation of nitric oxide
may precipitate pulmonary edema in a
patient with stable heart failure. Of
particular concern in patients undergoing
cardiac operations is the possibility that
inhaled nitric  oxide may depress
myocardial contractility.

Conclusion

We can conclude that the commonly
used vasodilator drugs are not selective for
the pulmonary vascular bed and in addition
to lowering pulmonary vascular pressure,
their use is also associated with significant
decrease in the systemic mean arterial
pressure and this may limit their use in the
management of  right ventricular
dysfunction secondary to pulmonary
hypertension. In contrast, the selective
pulmonary  vasodilators, irrespective of
their possible minor complications, have no
significant effects on the systemic
circulation. The use of isuprel in the
treatment of right ventricular dysfunction,
inspite of its non selective pulmonary
vasodilator effect, has produced satisfactory
results because in addition to lowering the
pulmonary vascular resistance, it has a
positive inotropic effect improving the

ventricular ~ function and  positive
chronotropic effect improving the right
ventricular ~ filling  capacity. This

encourages its use for management of such
cases as an alternative to the selective
pulmonary vasodilators particularly when
they are not available.
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Versus

Video-Assisted Thoracoscopic

Bilateral

Supraclavicular Upper Dorsal Sympathectomy in Management

of Primary Palmar Hyperhidrosis
ABSTRACT

Primary palmar hyperhidrosis is defined as sweating above and beyond physiological
needs. Upper dorsal sympathectomy is considered the treatment of choice. This could
be achieved either by open techniques or through endoscopic measures. The purpose
of this study is to evaluate the efficacy of the video-assisted thoracoscopic approach
for upper dorsal sympathectomy in comparison with the standard, supraclavicular
approach. Patients were randomly allocated into 2 groups of 20 each, one with the
supraclavicular technique as described by Telford and the other with the
transthroacoscopic approach with the patient under general anaesthea using double
human endotracheal intubation. The extent of supraclavicular sympathectomy varied
from interganglionic devision between first and fourth ganglion (n=10), to devision
between first and third (n =5), to resection of first and second ganglion (n =5), on the
other hand extent of thorocoscopic sympathectomy varied from resection of second
and third ganglion (n=5), to division from second to fourth (n=10), to division between
second and fifth ganglion (n =5). The mean age was 22.8 and 23.6, there was positive
family history in 5 and 3 patient, medical treatment tried in 18 and 12 patients
respectively. Effects on plamer prespiration, postoperative complications, operative
risk, patient satisfaction on short term follow up were examined. All operations
achieved dry hands. The spraclavicular approach was more difficult, less cosmetic and
associated with higher morbidity as regards the incidence of Horner's syndrome (3
vs.0). The main problem in both groups was compensatory hyperhidrosis, which was
located mainly at the trunk, thigh and buttock in 55% and 45% of patients.

From our study we conclude that, both techniques achieve equally the target of dry
hands, but videoassisted thoracoscopic sympathectomy has the added advantage of
excellent exposure, being simple technique with less morbidity and minimal
postoperative discomfort and shorter hospital stay (2 vs 1 day), and shorter operative
time (37 vs 22 minutes for unilateral procedure).

Moustafa El Hamami (M.D.)!, Mohamed Sherif Zaki (M.D.)?, Nagy El Masri (M.D.)’.
J. of Egypt. Society of Cardiothorac. Surg. 1997, Vol. V September No 4.

INTRODUCTION physiological

person-to-person  variance  of

needs. Given the normal

Primary hyperhidrosis may be loosely
defined as sweating above and beyond

1-Departments of Cardiothoracic Surgery,
2-General Surgery
3-Anaesthesiology, Faculty of Medicine, Alexandria University

production, it is difficult to be exact about a
definition.  Subjectively, hyperhydrosis
occurs when sweating, is clinically
noticeable under conditions where it would
not normally be expected, or is excessive in
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response to heat or emotional stimuli (1) .
The etiology is unknown. Excessive
sweating usually affects the palms, axillae,
and soles and in some cases the face groin
and legs (2,3). Epidemiological data are
rare, although it has been suggested that the
incidence may be as high as 0.6% - 1% (3) .
Not only can it cause psychological and
social problems, it may also result in
occupational and educational difficulties.
Symptoms usually appear at puberty and
gradually improve after marriage, but in
certain patients ~ symptoms  persist
throughout adult life (4). It is important to
distinguish ~ primary or idiopathic
hyperhidrosis from secondary hyperhidrosis
due to underlying systemic illness as
diabetes and hypoglycemia, thyrotoxicosis,
pheochromocytoma and carcinoid. It could
be a symptom of central nervous system
disorders " with irritative lesion of the
hypothalamus and hyperpitutarism. It is
therefore important to exclude any
underlying condition when evaluating a
patient with hyperhidrosis.

Medical treatment is effective only in
milder cases. It includes the use of topical
astringents or absorbing powders (5).
Electrophoresis can provide temporary
relief (6) plastic wrap in association with
aluminum salts  (5), and systemic
anticholinergic drugs e.g. atropine have
poorly tolerated side effects such as dry
mouth and loss of accomodation (3) .

Palmar hyperhidrosis is best treated by
sympathetic ganglionectomy that is the
only satisfactory and lasting surgical option
(7). The sympathetic innervation of the
eccrine glands of the palm and axilla lies in
the ganglia T2 through T4 (28-31) .Itis
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these ganglia that must be ablated at
operation. There are at least six open
surgical approaches to these ganglia
described, all of which carry a significant
morbidity rate. These include the anterior
supraclavicular approach of Telford (10),
the posterior paravertebral approach of
Adson (11), posterior midline (12), anterior
transthoracic (13), axillary transthoracic
approach of Atkins (14), and the axillary
extra-thoracic with first rib resection (15) .

Minimally invasive approaches include |
percutaneous radio-frequency ablation (16)
and endoscopic axillary transthoracic
sympathectomy.

The thoracoscopic ~ access  was
introduced in 1942 by Goetz and Marr (17)
and used on a large number of cases by Kux
as early as 1951 (18). Since the introduction
of video-endoscopic systems in 1986,
various endoscopic procedures have been
developed. This system provides excellent
illumination and good magnification of the
operative field via a minimally invasive
approach and allows surgical teamwork in
performing a delicate operation (1). In
1989, Koa developed the technique of
video transthoracic endoscopic
sympathectomy to treat  palmar
hyperhidrosis and it was soon proven to be
a simple and effective therapy for palmar
hyperhidrosis (19-21) .

Surgical techniques vary from one-
lumen endotracheal tube anaesthesia (4.22),
double lumen endobronchial anaesthesia
(23,24,25), one skin incision (4,22), two
skin incisions (36,24,25), three skin
incisions (26), room air pneumothorax (27),
carbon dioxide pneumothorax
(24,35,25,26,22), video-assisted
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endoscopy (19.26), non video assisted
endoscopy (24,23,25), destruction of the
second (T2), the third (T3), and the fourth
(T4) sympathetic ganglia (23,24.26) or
destruction of the T2 ganglion alone (41).

The aim of this study is to evaluate the
video-assisted thoracoscopic approach for
upper dorsal sympathectomy in the
management of palmar hyperhidrosis
comparing this relatively new minimally
invasive technique with the standard
supraclavicular - approach. Comparison
includes the easiness of the technique,
operative time, complications, hospital stay
and effectiveness of the approach to
achieve its goal, of postoperative dry hands,
and to find the best thoracoscopic maneuver
that lessens the postoperative
complications, (as regards) extent of
sympathectomy, method of destruction of
the sympathetic ganglia either by electro-
coagulation or surgical excision.

Patients and Methods

Forty patients with palmar hyperhidrosis
presented to the Alexandria Main
University Hospital during the period
between January 1995 to January 1998,
were subjected to bilateral upper dorsal
sympathectomy (T2-3 and in most cases T4
ganglionectomy). Patients were randomly
allocated into two groups, 20 patients in
each group. In the first group, patients
were accessed through supraclavicular
approach as described by Telford (10),
whereas in the second group patients were
accessed thoracoscopically. The two groups
matched as regards their ages, 22.8 (17-34
years) in the supraclavicular group and 23.6
(16-36 years) in the thoracoscopic group.
There were 13 males and 7 females in the
first group, while in group two there were
11 and 9 respectively. There was a positive

family history of palmar hyperhidrosis in 5
(25%) in the first group and 3 (15%) in the
second group. In the first group one patient
had palmar hyperhidrosis only, 12 had
palmar and planter hyperhidrosis, and 7 had
palmar, planter and axillary hyperhidrosis
i.e. 19 patients had concomitant planter
hyperhidrosis, while 7 patients had axillary
hyperhidrosis as well. In the second group
3 patients had palmar hyperhidrosis only, 3
had palmar and planter hyperhidrosis, 8 had
palmar, planter and axillary hyperhidrosis
and 6 had palmar and axillary hyperhidrosis
i.e. 11 patients had concomitant planter
hyperhidrosis while 14 patients had axillary
hyperhidrosis (Fig. 1). Eighteen patients in
the first group and 12 in the second group
had sought medical and topical treatment
for their condition without any success . In
the first group 6 patients had palmar
hyperhidrosis severe enough to affect their
ability to write, five were affected in their
ability to shake hands, four affected in their
ability to write and shake hands, five were
affected in their work. In the thoracoscopic
group, there were 7, 4, 5, and 4 patients in
each category respectively (Fig. 2). In most
of the patients (75% and 80% respectively)
coldness of the hands was the main
associated symptom, while cyanosis was
present in 30 and 60 % respectively. The
main provoking stimulus for sweating in
both groups was mental and emotional
stress (75% and 80% respectively).

Patients were excluded if they had
secondary hyperhidrosis or if subjected to
previous sympathectomy operation with
recurrence or if they had lung adhesions or
pleural thickening previewed by plain x-ray
chest.

Preoperatively — all  patients were
subjected to a thorough history taking with
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emphasis on location of sweating,
associated hand manifestations, provoking
stimuli, family history, past history of
Diabetes Mellitus or thyrotoxicosis and
history of previous attempts to medical,
topical or surgical treatments. Routine
investigations were done, and in 5 patients
of group 1 and 3 patients in group 11,
thyroid function tests were done to exclude
the possibility of underlying thyrotoxicosis.
Plain x-ray chest'was done to every patient
to exclude any underlying pathology
especially that which might predispose to
lung adhesions and to exclude pleural
thickening. Supraclavicular sympathectomy
was performed as described by Telford (32)
with exposure and excision of the lower
third of the stellate ganglion, T2,T3, and T4
if the axilla was affected.

In the thoracoscopic group, bilateral
procedures were performed in all patients.
The patient was placed in a supine position
under general anesthesia with a double
lumen endotracheal tube or Robert-Shaw
tube. Palm temperature electrodes were
placed to monitor the temperature of the
palm during the procedure. The upper limb
of the patient was abducted at 80°, the
opposite arm was tucked to the patient's
side until it was necessary to abduct it for
avoidance of thoracic outlet compression of
brachial plexus. Arterial pressure, heart
rate, electrocardiogram, pulse oximetry,
end-tidal CO2 pressure, were monitored
during the operation. The lower part of the
axillary hair was shaved and the skin was
prepared from the upper part of the neck to
well below the nipples. It was helpful to
flex the operating table at the hip so that
camera scope or operative instruments can
be easily-.manipulated, this position allows
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the intercostal spaces to open wider
allowing easier placement of trocers in the
interspaces and presumably less pressure on
the intercostal nerve while the trocar is in
place.

Three ports of entry were required, one
for the telescope and two for the hand
instruments. A 1.5 cm incision was made in
the skin crease of the fifth intercostal space
mid-axillary line. A standard 10 mm open
flexible trocar was passed through the
wound. Once the initial troacer has been
placed, a telescope was introduced through
it. All further trocars were placed under
direct vision in the thoracic cavity to avoid
inadvertent injury to thoracic structures.
The second troacar was usually placed in
the fourth intercostal space in the posterior
axillary line, and the third in the third space
in the anterior axillary line.

The Video Endoscopic Procedure

The partially collapsed lung comes into
view first. The upper sympathetic chain
was then easily visualized and located
about 0.3 cm lateral to the head of the ribs.
The second, third, and fourth sympathetic
ganglia could be identified along the
sympathetic chain. The stellate ganglion is
located above the apex of the pleural cavity
and is usually covered by a yellow fat pad.
Identification of these structures could be
assisted by palpation using a probe. The
endoscope was guided along the second rib
from the lateral to the medial direction and
the T2 ganglion will be found at the neck of
the rib.

The techniques adopted was sharp
sympathetic trunk dissection technique, to
dissect the sympathetic chain, the parietal
pleura was opened along the main trunk
using diathermy over the third sympathetic
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Table (1): Patient demography.

:! Parameters Supraclavicular Thoracoscopic

Age

‘ Mean (range) 22.8 (17-34) 23.6 (16-36)

: Gender 1
Male 13 3

i Female 7 9

| +ve family history 5(25%) 3(15%) ‘;
| Medical treatmént 18 12 |

ganglia exposing it and its rami
communicantes which were dissected with
a Maryland dissector and the trunk and
rami were transected using Scissors.
Upward dissection towards the T2 ganglia
was performed and the rami were
transected first followed by the trunk above
the ganglion. No diathermy was used to
prevent any diathermic injury to the stellate
ganglion. The chain was removed en bloc.
If SpO* fell below 90% during the
procedure, temporary inflation of the lung
with pure oxygen was done to prevent
hypoxemia. The endoscope was partially
withdrawn and the anesthetist was asked to
inflate the lung slowly so as to minimize
the risk of reflex pulmonary edema. As the
lung expands gradually, the endoscope and
the sleeve were further withdrawn until the
tip of the sleeve was just outside the
intercostal muscles. A thoracostomy tube
was inserted through the 10-mm troacer and
connected to an underwater seal after the
lung was reinflated. When the lung was
fully expanded, the anaesthetist keeps the
patient in an end inspiratory state and the
surgeon removes the sleeve and the
endoscope altogether. Artificial ventilation
with positive pressure was resumed and the

thoracostomy tube was removed at the
of the procedure, then the wound v
closed by a subcuticular purse-string stitc.
with 4/0 chromic catgut. The procedure was
repeated on the other side of the chest. The
patient receives S mg of dexamethasone
intravenously at the  conclusion of
operation. 0.5% Marcaine was injected at
the port sites to relieve post-operative pain
in the first 24 hours. Patient was watched
to be sure that the lung was fully inflated at
the end of the procedure. A chest X
radiogram was taken a few hours after the
operation exclude intrathoracic
complications. The patient was discharged
from the hospital the next morning.

Results

Operative data: All patients in both
groups were subjected to bilateral
sympathectomy (80  procedures), all
bilateral procedures were performed in one
session. In the supraclavicular group a low
arch of the subclavian artery was observed
in seven out of 40 procedures (17.5%). The
arch of the subclavian artery was higher
than normal in six operations (15%),
Sibson's fascia was observed to be replaced
completely by muscle fibers in two
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Table (2): The Length of operative time (min), Intraoperative complications and Hospital stay

(days) in the studied groups

Vol. V, No 4
September 1997

Supraclavicular Thoracoscopic
Length of operative time (min) 37+8.1 22+10.2
(unilateral procedure)
Intraoperative complications 0 0
Hospital stay/(days) 24k [ 1

Table (3): Intraoperative monitoring of palmar skin temperature before and following
sympathectomy in the studied groups.

Supraclavicular Thoracoscopic
Before induction 281+29 283+23
After induction 203+3.1 204+24
Before Sympathectomy 299+3.7 298 +3.5
After sympathectomy 329425 327423

Table (4): The extent of sympathetic chain resection in the studied groups

Level of dissection Supraclavicular Thoracoscopic
T1-T4 10 (50%) 0
T1-T3 5(25%) 0
T1-T2 5 (25%) 0
T2-T3 0 5 (25%)
T2 - T4 0 10 (50%)
T2 -T5 0 5 (25%)
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‘Table (5): Effect of upper dorsal sympathectomy on hyperhidrosis

Supraclavicular Thoracoscopic
Site No of No of
) Dry Diminished Wet ) Dry Diminished Wet
patients patients
Hand 20 20 (100%) 0 0 20 20(100%0) 0 0
Foot 19 15(78.9%) 2(10.53%) 2(10.53%) 11 8(72.73%) | 1(9.09%) | 2(18.18%)
Axilla 7 6(85.7°) 0 1(14.3) 14 13(92.8%) 0 1(17.14%)

Table (6): Effect of the level of supraclavicular sympathectomy on the treatment of

hyperhidrosis.
Level of Group | Site No Response
resection Dry Diminished Wet
T1-T4 A Hand 10 10 (100%) 0 0
B Feet 9 8 (88.8%) 1(11.1%) 0
C Axilla 6 6 (100%) 0 0
T1-T3 D Hand 5 5(100%) 0 0
E Feet 5 4(80%) 1(20%) 0
F Axilla 0 -0 0 0
T1- 12 G Hand 5 5(100%) 0 0
H Feet 5 3(60%) 0 2(40%)
I Axilla | 1 0 0 1(100%)

7 test value between all groups shows non significant difference in the level of sympathectonl on
palmer and planter hyperhidrosis while it is significant between C and I cases. =2. 646

operations (5%) enlarged scalene lymph
nodes observed in a single operation
(2.5%), medial deviation of the brachial
plexus was observed in a single case (2.5%)
which was retracted without any problems
on performing the operation.

In the thoracoscopic group the second
rib in the 20 patients was parallel to the

third rib. In9 patients, the first rib was not
readily visible just below the dome of the
pleura, but was palpable with the diathermy
probe. The first rib of the remaining 11
patients was readily visible but was not
parallel to the second rib as the third rib
was.

The operative duration for a unilateral
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Table (7): Effect of the level of thoracoscopic sympathectomy on the treatment of hyperhidrosis.

Level of Group Site No Response
resection Dry Diminished Wet
T2- T4 A Hand 10 | 10 (100%) 0 0
B Feet 7 5 (71.42%) 1(14.8%) 1(14.8%)
C Axilla 8 8 (100%) 0 0
T2-T3 D Hand 5 5 (100%) 0 0
E Feei 2 2 (100%) 0 0
F Axilla 1 0 0 1 (100%)
T2-T5 G Hand 5 5 (100%) 0 0
“H Feet 2 1 (50%) 0 1 (50%)
I Axilla + 4 (100%) 0 0

Z test value between all groups shows non significant difference in the level of sympathectonl on
palmer and planter hyperhidrosis while it is significant between C and F = 2.. 645 and F and I =
2.645.

Table (8): Post operative complications in the studied groups.

Supraclavicular Thoracoscopic
Surgical emphysema 0 3 (15%)
Pneumothorax 3 (15%) 3 (15%)
Mild 2 (10%) 3 (15%)
Severe 1 (5%) 0
Haemothorax
Mild 1 (5%) 1 (15%)
Moderate 0 1 (10%)
Severe 0 0
Atelectasis
Mild 0 3 (15%)
Severe 0
Horner’s syndrome 1 (15%) 0
Transient 1 (15%)
Permanent 0
Neuralgia 2 (10%) 1 (5%)
Compensatory
Hyperhidrosis 1 (55%) 9 (45%) ¥
Infection 1 (5%) 1 (5%)
Phantom sweat 1 (5%) 1 (10%)
Chest pain for
One week 1 (5%) 8 (40%)*

* Significant
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Table (9): The correlation between compensatory hyperhidrosis and the extent of chain
resection.

Group Level of No of Incidence of compensatory
resection patients hyperhidrosis
T1-T4 10 7 (70 %)

T1- T3 5 2 (40%)
Ti=12 5 2 (40%)
T2-T4 10 4 (40%)
T2- T3 5 1 (20%)
T2-T5 5 4 (80%)

1l

T m g O W o>

Z test value A,B = 1.118 n.s. n.s= non significant
A.C=1.118 n.s s = significant
B,C=0n.s D,E = 1.005 n.s
D,F=2.11s E,F =198 s

EASupraclavicular Thoracoscopic]

10

PR oXININ, }_I}_}’}.’
AP T A
NS boe s CAT:
AR ity A
o CALALA AL CALPLA

Fig. (1): Concomitant planter and axillary hyperhidrosis.
P=palm F=Feet A = Axillay
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Fig. (2): Indication for sympathectomy.
I. Sweat affect ability to write
IIL. Sweat affect ability to write and shake hands
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IV. Sweat affect ability to work
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(3): Sweat production at different sites before and after thorocosopic
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Before supraclivicular ~ After supraclivicular

[ ]1Diminshed -1 Remained wet
25
20 777
15
10 .
5
0 o |
Hand Axilla

Fig. (4): Sweat production at different sites before and after supracilicicular
sympathetomy

Fig. (5): The specimen in the T2, T3 and T4 ganglia is transected ;
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cervical sympathectomy varied from 30-45
minutes with a mean duration of 37
minutes. On the other hand unilateral
thoracoscopic sympathectomy varied from
15-30 minutes with a mean duration of 22
minutes. There were no intraoperative
complications in both groups. Palm
temperatures changes were recorded in both
groups as shown in table (3) .

Effect on hyperhidrosis: (Table 5)

In the supraclavicular group, all patients
showed complete dryness of both hands at
the end of the procedure on each side.
Hands were dry, red, hot, and showed
venous dilatation markedly noted on the
dorsum of the hand. other immediate
sudomotor effects  of supraclavicular
sympathectomy on other parts were:

*Qut of seven patients with concomitant
axillary hyperhydrosis, six cases (85.7%)
showed complete relief of the excessive
sweating while one case (14.3%) had
persistence of the sweating.

*There was complete dryness of the feet
in 15 out of the 19 cases presenting with
hyperhidrosis ~ plantaris, while in the
remaining. 4 cases it was unchanged in 2
patients and remarkable diminution of
planter sweating in the other two.

In the thoracoscopic group, immediate
drying of the hands was evident in all
patients.  Other sudomotor effects on other
parts were: * Out of fourteen patients with
concomitant axillary  hyperhydrosis,
thirteen cases (92.85%) showed complete
relief of the excessive sweating while one
case (7.14%) had persistence of the
sweating. * There was complete dryness of
the feet in 5 patients of the 11 presenting

124

Vol. V, No 4
September 1997

with concomitant planter hyperhidrosis, 5
patients (45.45%) remained unchanged and
one showed remarkable diminution of
planter sweating.

Effect of level of sympathectomy on the
treatment of hyperhidrosis:

a) Palmer hyperhidrosis: All patients
were completely and immediately relieved
of their annoying palmer hyperhidrosis
regardless of the level of the resection.

b) Patients with concomitant axillary
hyperhidrosis showed complete relief in six
out of seven in group 1, the level of
resection extended down to the fourth
thoracic ganglion, while the remaining case
T1-T2 resection failed to alleviate
excessive axillary sweating. On the other
hand, in group 2 thirteen out of the 14
patients showed complete relief where the
resection extended down to T4 or TS, the
remaining patient with T2-T3 resection
failed to alleviate axillary sweating.

¢) Patients with planter sweating in
group 1, out of 19 patients with
concomitant planter  hyperhidrosis, 9
patients were treated with T1-T4, three
patients (33.3%) showed complete dryness
of the feet, one (20%), one patient (11.1)
improved as regards the excessive
sweating, while 5 patients (55.6%)
remained unchanged. On using T1-T2
sympathectomy in 5 patients, one patient
(20%) showed complete dryness of the feet,
four patients 80% remained unchanged.
Using T1-T3 sympathectomy in 5 patients,
one patient (20%) showed complete
dryness, 3 patients (60%) remained
unchanged and the last patient (20%)
showed some improvement. In group 11,
out of the 11 patients with concomitant
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planter hyperhydrosis, 7 patients were
treated by T2-T4 resection technique where
five (71.42%) showed complete dryness of
the feet and one (14.8%) showed
diminution of the sweating and one (14.8%)
showed no change Adopting the T2-T5
resection technique on two patients, one
(50%) showed complete dryness and the
other showed no improvement. Adopting
the T2-T3 resection technique on two
patients, complete dryness was observed in
both (100%) hyperhidrosis

There were no deaths or major
morbidities in both groups. Complications
are listed in table (8) which shows that mild
surgical emphysema was encountered in
only 3 patients in group 2 that resolved
spontaneously within 48 hours.
Pneumothorax occurred in 3 patients in the
supraclavicular group due to accidental
pleural tear, one of them was severe and
necessitated insertion of an intercostal tube
for 3 days. In the thoracoscopic group,
there were three mild cases of surgical
emphysema that resolved spontaneously.
Haemothorax was encountered in one
patient in group 1 and in 5 patients in group
2, two (10%) of them needed needle
aspiration.  Horner’s  syndrome was
observed in 6 cases, five were transient
while one showed persistence of the
condition. The level of resection of the
chain in those affected patients was T1 -T2
in five patients and T1 -T3 in one patient.
On the other hand Homer's syndrome was
not detected in the thoracoscopic group.
Arm neuralgia was detected in two patients
(10%) and one patient (5%) in group 1 and
2 respectively. Pain was along the medial
aspect of the forearm and hand, and was
controlled by analgesics and relieved in 3
months. Compensatory hyperhidrosis was
observed in 11 patients in the first group

and in 9 in the second group. It was located
mainly in the truck, loin and ventral aspect
of the thigh. The stimulus to this
hyperhidrosis was thermal.

(In more extensive resection T1-T4 and
T2-TS there was high incidence of
compensatory hyperhidrosis).

Chest pain lasting for more than one
week was noted in one case (5%) inthe
supraclavicular group while in the
thoracoscopic group 8 patients (40%)
presented with chest pain that decreased
their subjective satisfaction.

Discussion

A new surgical method should be
evaluated by the achievement of its goal, in
short and long term and by the attending
surgical complications. The vast experience
accumulated with the different "open"
surgical methods make their results the

golden standard against which
thoracoscopic sympathectomy should be
compared.

The main goal of this operation isto
achieve dry hands. This study and others
(28.29,30,31,2) have shown that in 95% to
100% of the patients a satisfactory surgical
result can be achieved no matter what
approach has been used. Although some
authors reported better visualization of the
sympathetic trunk by open surgical
procedures (30). Others stated a high
success rate with endoscopic procedures as
well (2-23,24), and endoscopic resection is
gaining popularity day by day.

Different have been
described to perform  video-assisted
thoracoscopic  sympathectomy. Some
authors have reported their experience

using only one single trocar and disrupting

techniques
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the connections from the sympathetic chain
to the brachial by thermocoagulation or
laser coagulation. Although only one
incision is necessary in these cases,
intraoperative histologic confirmation of
the sympathetic ganglion is not possible
(32). There is some anatomical variability
of the upper thoracic sympathetic chain
(33), thus this technique may result in
higher rates of failure and recurrence
(3.26). Other disadvantages using one port
technique reported by Lee et al (32),
include the surgeons inability to deal with
pleural adhesions hampering access to the
chain, difficulty in controlling hemorrhage
from intercostal and azygos vessels near or
crossing the chain, and problems dissecting
and separating the chain from other neural
structures and vessels. Although the use of
one skin incision is cosmetically superior to
two or three skin incisions Wong (14)
found that the latter approaches provide
more room for safer manipulations of
instruments in cases with pulmonary
adhesions. Ablation of the sympathetic
chain could be conducted with laser (19)
electrocautery (36, 24, 22, 27) or use of
microscissors and forceps to excise the
chain precisely (26). Our technique using
three small ports achieved good cosmetic
results, and no patient was unhappy with
small unidentifiable  scars after the
operation. We were able to excise the
sympathetic chain, precisely dissect and lift
the chain off adjacent blood vessels , retract
under deflated lung to improve access and
excision of the sympathetic chain and
control of bleeding. it is possible that less
incidence of postoperative intercostal
neuralgia is encountered with the use of
laser than with electrocautery, in which the
spread of the electric current may damage
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the nearby intercostal nerve along the lower
border or the inner surface of the rib (36) .
Hederman (36) stated that, the use of laser
is expensive and not yet shown to have any
great advantage. On the other hand,
unipolar diathermy instruments are cheaper
and are readily available in most centers, it
is also possible to diminish the severity of
the postoperative intercostal neuralgia by
centering the area of electrocautery on the
individual ganglion. Hashmoni (28) prefers
to use scissors to resect the sympathetic
chain that allows histological confirmation.
Although resection using the thoracoscope
is more complicated than simple
electrocautery, and it requires the use of a
third access port, prolongs the operation
and may result in a higher rate of
complications, we and others (37) prefer to
divide the sympathetic chain with scissors
without diathermy to prevent diathermic
injury of the stellate ganglion or intercostal
nerve, and to avoid any possibility of
recurrence especially that data of late
recurrence after the use of diathermy or
laser are still unavailable.

Intraoperative testing for completeness
of sympathectomy could be achieved by
palpation for moisture that may not always
be reliable, or by precise temperature
measurement or plethysmography or digital
laser blood flow methods (36). Some
authors (38.32) suggest that elevation of the
palm temperature of approximately 1-3°C
indicate the achievement of an adequate
sympathectomy for a long lasting
therapeutic effect for palmar hyperhidrosis.
Wong et al (34) recommended to place a
bag of ice beneath the dorsum of the hand
to help in observing the changes of palm
temperature. ' We found that in both groups
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a successful outcome could be expected
when there is a temperature rise of 1-3°C
after the procedure. Placing an ice bag
beneath the dorsum of the hand does not
appear acceptable to us as excessive
cooling may cause peripheral
vasoconstriction to such an extent that the
hand does not react properly to changes in
temperature and it may abolish the rise in
palm temperature despite proper
sympathectomy. The extent of sympathetic
chain destruction or excision should ensure
success and avoid recurrence and at the
same time mirimize the incidence of
compensatory hyperhydrosis, this varies
from T2 ganglionectomy (23) to the
destruction of T2-T3 and T4 ganglia
(24,23,26) and sometimes the lower part of
the stellate ganglion. Wong and others
(24.34,26,27) suggest that the therapeutic
effects of destruction of T2 and T3 ganglia
are as good as those of destroying more
sympathetic ganglia. Hederman (36) noted
that the wider the sympathectomy, while
preserving the stellate ganglion, the more
likely would it be to obtain a good primary
result. However, the incidence of
compensatory hyperhidrosis of the waist
was as high as 64%. He reduced the extent
of electrocoagulation to the second dorsal
ganglion alone, the portion of the chain
between it and the two adjoining ganglia.
This has reduced the incidence of
compensatory hyperhidrosis to about 24%.
Limiting the extent of sympathectomy is
supposed to reduce operative time,
intraoperative bleeding and the incidence of
Horner's syndrome (37) .

Edmondson (24) found that extending
thoracoscopic sympathectomy to involve
T4 and T5 gave better results in reducing
concomitant axillary hyperhidrosis (80%

complete dryness and 20% partial dryness) .
On the other hand using supraclavicular
approach in which ablation of the T4
ganglion is relatively inaccessible yielding
results of only 8% complete dryness and
78% partial dryness of the axilla. We found
that T2-T4 sympathectomy is the level of
choice as it entirely avoids the unpleasant
sequelae of Horner's syndrome. It produces
a sympathetic denervation as adequate as
the more radical operation, e.g. T1-TS, it
denervates the axilla and it seems to
prevent any earlier return of sympathetic
activity than T2-T3. Difficulty of removal
of the fourth sympathetic ganglion through
the supraclavicular approach illustrates a
very important  advantage of the
thoracoscopic approach  over  the
supraclavicular one.

All patients in both groups suffering of
palmar hyperhidrosis were relieved of their
excessive hand sweating, coldness and
cyanosis by sympathectomy irrespective of
the level of resection. This emphasizes the
value of upper dorsal sympathectomy for
treatment of primary palmar hyperhidrosis
whatever the surgical approach used.
However Adar (3) had 97% gratifying
results  through the  supraclavicular
approach while (12) through the posterior
approach it was 92% by Cloward Inability
to identify the sympathetic chain during the
operation, either through the
supraclavicular or posterior approach, is the
commonest cause of failure in these
approaches.

An interesting finding concerning the
sweaty feet deserves comment and
discussion. Preoperatively 19 (95%) of
patients in group 1 and 11 (55%) in group
11 suffered from concomitant planter
hyperhidrosis. Following surgery, feet were
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completely dry in 15 (78.9%) in group 1
and in 5 (72.73%) in group 11, diminished
sweating in 2 (10.53%) and 1 (19.09%)
respectively and remained wet in 2
(10.53%) and (18.13%) respectively (Fig.
3,4). This observation, which can not be
explained on the basis of our present
knowledge of anatomy and physiology,
could be explained by a theory postulated
by Cloward (12) where 22% of his cases
showed complete dryness of the feet, while
many more . showed considerable
improvement. He claimed that the
sudomotor function is located in the sharply
demarcated area in the cerebral cortex
representing various parts of the body
similar to the motor cortex. Individual
motor fibers from each of these areas may
descend in the spinal cord, sympathetic
chain, or both. In hyperhidrosis it is known
that the lesion responsible for the excessive
sweating is central rather than peripheral
probably a congenital cortical anomaly
involving the hand and foot areas. So, if
the tract from these areas descends entirely
in the sympathetic chain, surgical resection
of the chain could explain the postoperative
paralysis of sudomotor pathways to the
remainder of the body descend in the spinal
cord, and then pass to the sympathetic
ganglion in the usual manner. Our results
show that there is no influence of the more
extensive resection of the chain nor the
surgical approach of sympathectomy on
that phenomenon.

Most immediate complications after
operation were reversible, self limiting, not
severe, and had no permanent clinical
impact. Pneumothorax encountered in only
3 cases in the endoscopic group, and in 3
cases of the supraclavicular group, one of
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them was severe and necessiated insertion
of intercostal tube. Other series showed 2%
of pneumothorax that needed chest
drainage after endoscopic sympathectomy
(24,2), and 4% to 6% after supraclavicular
operation  (3,9). Chest physiotherapy
including breathing exercises,
encouragement of cough and early
ambulation of patient seems to be of value
in helping a rapid and complete resolution.
Chest drains were not routinely used at the
end of the thoracoscopic procedure and this
has not caused any increased patient
morbidity. The simple maneuver to inflate
the lung during closure of the wound with
removal of the chest tube at the end of the
closure was enough to ensure complete
lung expansion in most cases.

Surgical emphysema should not be
considered as a complication since it gives
rise to no troubles and requires no
treatment. It  usually disappears
spontaneously within few days. Lung
atelectasis manifested in 15% of our cases,
could be considered as a non specific
complication in patients undergoing surgery
rather than a specific one to the
thoracoscopic approach. The blame in such
cases is usually put on the anaesthetic
technique. Postoperative atlectasis can be
largely prevented by early mobilization,
frequent change in  position and
encouragement to cough. Clearing of the
airway is sufficient by chest percussion,
coughing, and nasotracheal suction.

Homer syndrome, which the patient
always dislikes is the major complication
after supraclavicular sympathectomy. It
differs from other compllications by being
irreparable,  possibly permanent, and it
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causes severe functional and aesthete
disturbances to the patient. It is one of the

main advantages of the endoscopic
approach in its debate with the
supraclavicular one. The incidence of

temporary Homer Syndrome in our
supraclavicular group was 15%, others
reported up to 43% with permanent
symptoms occuring in 2% to 8% (3,9) . The
excellent results obtained by the endoscopic
technique is due to the fact that, the stellate
ganglion is well protected by the dome of
the pleura and sometime covered by a fat
pad. Also, the excellent exposure of the
chain, and hence careful protection of the
stellate ganglion is another factor (4). It
was suggested that, the high incidence of
Homer's Syndrome in open operation is due
to anatomic variance. This is unlikely
because  none of the transaxillary
approaches carry an equivalent risk, and
other studies have shown a decrease in the
Homner's with operative experience (24).
Direct injury of the stellate ganglion has
been implicated as being responsible for
Homer's Syndrome. Violent manipulation
and excessive dissection of the sympathetic
chain damaging efferent fibers from the
upper part of the stellate ganglion,
ascending  current  from diathermic
transaction is propably another cause of this
complication rather than resection of T,
portion of the ganglion (17). So this major
complication could be avoided by non use
of electrocautery in severing the chain and
by avoidance of dissection of the stellate
ganglion, by achieving T,-T,
sympathectomy which produces a very
sufficient sympathetic denervation without
producing Horner's Syndrome.

Compensatory hyperhidrosis is the most
often reported side effect of sympathetic
trunk resection in hyperhidrosis, it occured

in 55% and 45% in group 1 and II
respectively, which is similar to the
incidence reported by other authors ranging
from 37% to 85% (2.3.19). The cause of
this Compensatory sweating is considered
as compensatory response and serves a
thermoregulation  function (40,41,42).
Bonjer et al (17) suggested that the
incidence of compensatory sweating is
related to the extent of sympathectomy, and
this was also the case in our study where

more extensive resection resulted in
increased incidence of compensatory
sweating.  Compensatory hyperhidrosis,

however, was only aminor inconvenience
to most patients compared with the original
problem, yet nearly all preferred this to
their original complaint.

Postoperative  neuralgia reported by
Hashmonai (21) in 3 patients (out of 24)
after cervical sympathectomy, and in 1
patient (out of 24) after tharcoscopic
sympathectomy. In our series, there was 2
(10%) in supraclavicular group and 1 (5%)
in thoracoscopic group.

The complication is explained by
brachial pleuxus contusion from pressure
by retractors which usually involves the
lower trunk in supraclavicular
sympathectomy, while in the thoracoscopic
group it was attributed to hyperabduction of
the uppper limb during surgery.

Phrenic nerve damage was recorded in
1-2% after supraclavicular sympathectomy
(9,30), on the other hand this complication
was not recorded after thoracoscopic
sympathectomy as phrenic nerve could
easly be identified away from the
sympathetic chain.

The cosmetic result contrasts markedly
using the two approaches, as more patients
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(29%) reported dissatisfaction after cervical
supraclavicular approach.

In  conlcusion, hyperhidrosis  is
essentially a benign condition and any
operation must keep morbidity to
minimum, with minimal disruption of
normal tissue, and should be acceptable
cosmetically and functionally. Both
supraclavicular and thoracoscopic
approaches achieve effectively and equally
the target of dry hands. The endoscopic
transaxillary approach seems to fulfil all the
above criteria and its results compare
favorably with those from all other open
tehniques. It has the added advantage of
excellent exposure to the sympathetic
chain, and simple access to T4 which is
important in the control of axillary
sweating. The risk for neural damage,
including Horner's Syndrome is virtually
absent. It offers minimal postoperative
discomfort and excellent cosmetic results
with short hospital stay and early return to
work. The technique is easily learned , and
requires no additional capital outlay in
hospital ~ already performing routine
laparoscopy. Patients should be warned of
the potential side effects of compensatory
sweating, but they may be reassured that
the vast majority of patients find these
symptoms only a minor inconvenience in
comparison with their original complaint.

Until long  term results  of
electrocauterization are published, scissors
dissection is considered by us the method of
choice in destroying the sympathetic chain
to lessen the chance of recurrence. There
should be no controversy about the level of
sympathetic chain resection, as T2-T4
ganglionectomy can achieve the target of
dry hands and axilla with minimal accepted
morbidity.
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Evaluation of Intra-Aortic Protamine Infusion Versus
Peripheral Venous Infusion in Patients with Severe Pulmonary
Hypertension in Open Heart Surgery

ABSTRACT

For many years protamine have been given intravenously to neutrilize heparin at the
end of C.P.B. It has been well documented that in some patients IV protamine
injection is associated with unpredictable haemodynamic changes as systemic
hypotension, pulmonary hypertension and lastly right ventricular failure and
myocardial depression. Prospective human studies on the cardiovascular effects of
protamine vary in their methods with respect to the dose of protamine, rate of
injection, route of administration, pre-operative physical status of the patients,
anaesthetic management and lastly the haemodynamic variables that were measured.
The objective of this study is to evaluate the haemodynamic changes of intravenous
versus intra-aortic protamine sulphate (P.S) infusion at the end of CPB to reverse
action of heparin in open cardiac surgery. This study was done in cardiothoracic
surgical department at Alexandria Main University Hospital on 40 adult patients. (24
Male and 16 Female) admitted for elective open heart surgery, 20 of them with
preoperative normal average pulmonary artery pressure (19.53+1.3 mmHg) [Group I]
and other 20, with moderate to severe pulmonary hypertension (31.2+3.5 mmHg)
[group II]. In each group, P.S injected intravenously in 10 patients and intra-aortic in
other 10 patients. Parameters recorded were, HR, Lead II ECG, MABP, CVP,
Cardiac Index, SVR, MPAP, PAOP, and PVR. In the present study, we detect no
significant  difference concerning the haemodynamic changes following P.S
administration by intravenous versus intra-aortic route in group L. On the other hand,
the decrease in ABP, SVR were statistically significant when P.S given by LV versus
intra-aortic route in group I But the decrease in MABP and SVR and the increase in
CVP, PAP and PVR that's occur when PS injected IV versus IA in G II were
statistically significant. These observation strongly indicated that induction of
haemodynamic changes is initiated in the lungs and there is a rapid mixing of
protamine with blood when protamine infused by intra-aortic route, because the
relatively small volume of protamine, compared with cardiac output, would mix
quickly and completely with fast flowing blood that circulates, Protamine will reach
the coronary and pulmonary circulation after it has been mixed thoroughly with blood
and possibly after neutralization process is completed. On the basis of these findings,
it would seem safer to give P.S into the aorta in patients with impaired right ventricle
or preexisting pulmonary hypertension.

Abbreviation: PS: Protamine sulphate, CPB: Cardiopulmona byrpass, ACT: Activated
clotting time, IV: Intra venous, IA: Intra-aorticc MABP: Mean arterial blood
pressure, CVP: Central venous pressure, CI: Cardiac index, PAP: Mean pulmonary
artery pressure, PAOP: Pulmonary artery occluded pressure, PVR: Pulmonary
vascular resistance, mmHg: Mille mitter mercury, cm H20: Centemeter water,
GI:Group ome, GII: Group two, BSA: Body surface area, MVR: Mitral valve
replacement, AVR: Aortic valve replacement, DVR: Doublvalve replacement,
*:Significant, C.0.P: Cardiac output.
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INTRODUCTION

For many years protamine have been
given intravenously to neutrilize heparin at
the end of C.P.B. Protamine is a sulfated
polycationic peptide, it is a highly alkaline
compound obtained from fish. Heparinisa
highly sulfated polyanionic
mucopolysaccharide, when protamine is
added to heparinized blood, a tight ionic
bonding forms between heparin and
protamine and. coagulation returns to
normal state. (1)

It has been well documented that in
some patients IV protamine injection is
associated with unpredictable
haemodynamic  changes as systemic
hypotension due to decrease in systemic
vascular resistance (SVR), pulmonary
hypertension and lastly right ventricular
failure and myocardium depressions Kim et
al attributed the haemodynamic changes to
histamine release or rarely to anaphylaxis
to heparin protamine compound.

Prospective human studies on the
cardiovascular effects of protamine vary in
their methods with respect to the dose of
protamine, rate of injection, route of
administration,  pre-operative  physical
status  of the patients, anaesthetic
management and lastly the haemodynamic
variables that were measured.

Many human protamine reactions can
be avoided by slow infusion (10
mg/minute), but if haemodynamic changes
were avoided by extremely slow protamine
infusion, a cost-benefit analysis would be
required to determine whether the blood
loss sustained during 30 minutes of
persistent anticoagulation would outweigh

134

Vol. V, No 4
September 1997

the benefits of avoiding the consequences
of this adverse drug interaction. (3)

On the other hand, a strategy of
prophylactic adminstration of histamine
receptor blockers prevents some of the
adverse haemodynamic effects associated
with heparin-protamine reaction as HI
receptor blocker plus H2 receptor blocker
(Avil plus tegamet. (5)

Since 1981 some reports have claimed
that the systemic hypotension following
protamine administration can be prevented
by giving protamine directly into the
ascending aorta or the left atrium. This
route of injection would prevent the
exposure to the lung circulation is which
considered the main source of histamine
release in response to protamine during its
first pass in pulmonary circulation.

These studies were not controlled, and
methods varied with respect to selection of
patients, dose of protamine and monitoring
of the cardiovascular responses. (6)

The purpose of the present study was to
evaluate the role of intraaortic
administration of protamine in patients with
normal preoperative pulmonary pressure
and patients with pre-operative moderate to
severe  puilmonary  hypertension in
prevention of protamine-related adverse
haemodynamic reactions.

Patients and Methods

This study was done in cardiothoracic
surgical department at Alexandria Main
University Hospital on 40 adult patients
(Table 1,2). (24 Male and 16 Female)
admitted for elective open heart surgery. 20
of them = with pre-operative normal
pulmonary artery pressure (group I) and 20
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of them with moderate to severe pulmonary
pressure (group II). Patients were excluded
if they had a history of diabetes mellitus
(and were receiving protamine containing
insulin). If they had respiratory disease or
low cardiac output (Ejection fraction EF<
50%). In each group 10 patients were
given protamine into peripheral venous line
and 10 patients with protamine into the
ascending aorta.

Premedication consisted of 0.15 mg/kg
diazepam plus 10 mg morphine sulphate IM
1 hour pre-operatively. Pulmonary artery
catheter (Swan Ganz) was inserted through
right internal jugular vein, and the radial
artery cannulation was done under local
Anaesthesia. In addition ECG, naso-
pharyngeal temperature probe, and urinary
catheter applied.

Anaesthesia was induced  with
sufentanyl 15/ug/kg, midazolam Smg and
pipecuronium 0.10 mg/kg and maintained
with  0.5-1.5%. Isoflurane to maintain
arterial  blood pressure. All patients
received heparin 3mg/kg before bypass.
The bypass prime solution consisted of
Hartmann solution, manitol and heparin.
Additional heparin was given to obtain
activated coagulation time > 480 second.
Mild systemic hypothermia (28°C) was
employed and cold (4°C) crystalloid
cardioplegia  supplemented by topical
cooling with cold saline was used for
myocardial protection. All operations were
performed by the same surgical team.
Before termination of C.P.B 300ug
sufentanyl plus 2mg pipecuronium were
injected. Patients with low cardiac output
after weaning from C.P.B were excluded
from our study. -

When the patients were
haemodynamically stable, requiring just

pharmacological dose of inotrope, and with
no surgical bleeding point, baseline
haemodynamic data were obtained. No
volume and inotrope was added during the
registration peroid except when M-ABP or
CVP or CI or PAP decrease or increase up
to 40% than base line data.

Protamine hydrochloride 1.3mg for
every 100 unit heparin, diluted in 100CC
saline was administered continuously over
5 minutes by infusion pump in peripheral
vein in 10 patients and into the ascending
aorta using 18 gauge needle in other 10
patients in each group.

-Heart rate and ECG (lead II) pattern.

-Invasive mean arterial blood pressure
(IMABP) (mmHg).

-Centeral venous pressure (CVP)
(cmH,0).
-Cardiac Index (CI) (Lm-'m’) by

thermodilution method.

-Mean pulmonary artery pressure (PAP)
(mmHg).

-Pulmonary artery occluded pressure
(PAOP) (mmHg).

-Systemic vascular resistance (SVR)
(dyne Scm”) can calculated by equation.

MABP-CVP
SVR= oo .. x' 80

C.OP

-Pulmonary vascular resistance (PVR)
(dyne S cm™) can calculated by equation

PAP-PAOP
PVR = x 80
C.Opr
-Activated  clotting time (ACT)
(second).

These data were recorded just before

135

-



Journal of the
Egyptian Society of
Cardio Thoracic Surgery

Vol. V, No 4
September 1997

Table (I): Demography of the patients.

Variables Gl GllI
Age/vear 21%2.7 255482
(15 -28) (16 - 32)
BSA/m” 1512 £0.21 1.515+0.23
(147 -1.62) (1.46 —1.66)
Sex 13 Male 11 Male
7 Female 9 Female -
Surgery AVR 16 MVR 9
MV repair 4 MV ring 3
DVR 8
Table (II): Changes in Heart rate/ mint.
Group Base line % dose Full dose after 10 m
A B C D
Gl IV Mean 98 8 106.8 105 4 107 .4
SD 8.121 3.011 4221 4325
t 0.05 0.1 0.09
GI IA Mean 97.6 103.2 104 104
SD 7.705 7.004 5.734 4
t 0.053 0.074 0.0657
t 0.374 0.0793 0.0871 0.0229
GII IV Mean 973 107.6 108.8 111
SD 246.8 18.61 12.007 7:557
t 0.186 0.189 0.197
GII 1A Mean . 976 103.2 104 104
SD . 1.705 7.005 5.73 4
t : 0.053 0.084 0.075
t 0.098 5.491 0.406 0.443
protamine administration (A) as base line  Results

data, after 1/2 dose of protamine
adminstration (B), after full dose of
protamine administration (C), and lastly 1 0
minute after protamine administration (D).
The data B, C, D compared with base line
data (A).

ACT measurement before heparin, after
heparin and after protamine administration.
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Heart rate (Table II Fig. 1)

In group I and II the mean heart rate
was insignificantly changed all over the
time of measurement compared to that
before protamine injection.

MABP (Table III Fig. 2) Group I

In GI: There was significant decrease in
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Table (IIT): Changes in M.A.B.P/mmHg.

Group Base line Y2 dose Full dose after 10 m
A B C D
GIIV Mean 79.2 69 69 .4 74.1
SD 4.467 5.597 3.534 6.118
t 0.0001* 0.018* 0.0237
GIIA Mean 77.6 672 66.6 71.8
' SD 5.719 5.181 4.005 7.269
t 0.0002* 0.008* 0.031*
t 0.247 0.232 0.057 0.226
GIl'Iv Mean 77.4 58.4 578 62
SD 9.901 3.747 3.047 2.981
t 0.001* 0.008* 0.007*
GII 1A Mean 753 65.8 62.9 66.8
SD 8.124 7.685 6.045 4.442
t 0.007* 0.0005* 0.004*
t 0.0301* 0.0312* 0.046* 0.039*
Table (IV): Changes in C.I/Lm*m”.
Group Base line Y2 dose Full dose after 10 m
A B C D
GI IV Mean 2.88 2.84 2.85 2.95
SD 0.181 0.259 0.295 0.222
t 0.346 0.393 0.225
GIIA Mean 2091 2.81 2.86 297
SD 0.233 0.303 0.267 0.245
t 0.209 0.3305 0.2909
t 0.3758 0.4073 0.468 0.425
GII IV Mean 2.8 2.605 2.6 2.6
SD 89.283 0.325 0316 3.235
t 0.164 0.164 0.173
GIT TA Mean 2.705 2.61 2.6 2.66
SD 0.123 0.246 0.115 0.142
t 0.145 0.052 0.2305
t 0.089 0.219 0217 0.144

MABP after 1/2 dose, full dose and 10
minutes after, IV and TA protamine
adminstration, but there was insignificant
difference  concerning the degree of
hypotension  following IV versus IA
protamine administration.

In GII: There was significant decrease
in M-ABP at 1/2 dose, full dose and 10
minutes after IV and IA protamine
injection, but the decrease in P following
IV was significantly more than following
IA over all the time of measurement.
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Group Base line V2 dose Full dose after 10 m
A B C D
Gl IV Mean 1327.7 1172 1182 1244 .2
SD 87.339 111.95 66.164 115.21
t 0.001* 0.0002* 0.042*
GI'IA Mean 1295.7 1176.7 1122.1 11831
SD 111.577 117.02 98.753 140.16
t 0.015* 0.0008* 0.031*
t , 0.242 0.463 0.0642 0.1505
GII IV Mean 1298 897 8533 964 4
SD 198.03 7791 99 42 61.566
t 0.001* 0.008* 0.008*
GIT 1A Mean 1208.8 10743 1011.4 1061.6
SD 161.006 158.02 128.8 80.74
t 0.03* 0.003* 0.009*
t 0.0467* 0.012* 0.011* 0.023*
Table (VI): Changes in CVP / cmH,0.
Group Base line V2 dose Full dose after 10 m
A B C D
GI IV Mean 11.2 10.4 10.4 10.2
SD 1.584 2.590 2.1705 2.043
t 0.02* 0.01* 0.01*
GI IA Mean 11.2 10.5 11.7 10.4
SD 1.229 2.758 2.869 2.716
t 0.02* 0.03* 0.02*
t 0.5 0.46 0.134 0.427
GII' IV Mean 125 15.2 15.9 16.6
SD 2.592 4.638 3.478 2319
t 0.03* 0.01* 0.007*
GII 1A Mean 12.05 134 14.4 14
SD 1.95 3.893 3.373 1.69
t 0.01* 0.03* 0.04*
t 0.38 0412 0.46 0.06

CI (Table IV Fig. 3). In group L]II.
There was insignificant changes in CI over
all the time of measurement compared to
that before protamine infusion.
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SVR (Table V Fig. 4): GI and GII

There was significant decrease in SVR
after IV and IA protamine infusion over all
the time of measurement compared to that
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Group Base line Y2 dose Full dose after 10 m
A B C D
Gl IV Mcan 19.8 19 21.1 19.8
SD 2.25 3.299 299 1.475
t 0.08 0.143 0.5
GI 1A Mcan 19.3 20.5 20.1 20.5
SD 2.66 4.089 3.87 6.041
t 0.1 0.29 0.28
t 0.328 0.189 0.263 0.363
GIl 1V Mean 313 38.1 40.1 36.7
SD 4.34 5.23 3.956 1.567
‘t 0.002* 0.003* 0.005*
GII 1A Mean 31 356 35 34
SD 527 3.627 2.624 1.66
t 0.01* 0.14
t 0.028* 0.026* 0.045* 0.04*
Table (VIII): Changes in PAOP/mmHg.
Group Base line % dose Full dose after 10 m
A B C D
GI1V Mcan 11 12 11.8 11.3
SD 2.054 2.828 3.96 2.869
t 0.18 0.28 0.39
GI 1A Mcan 11.6 12.9 12 13.4
SD 2.796 4.175 3.39 6.501
t 0.212 0.39 0.286
t 0.295 0.289 0.453 0.181
GIl 1V Mecan 21 232 23.6 238
SD 2.44 343 3.83 2.788
t 0.001* 0.0008* 0.0002*
GIT'TA Mcan 19.9 21.9 20.9 21.6
SD 1.96 2.718 191 1.44
t 0.03* 0.04* 0.04*
t 0.361 0.04* 0.04* 0.048*

time of measurement.

C.V.P (Table VI Fig. 5)

before protamine infusion, but we detected
no significant differences concerning the
degree of decrease in SVR following
protamine by IV versus IA in GI, whereas
in GII there was significant decrease in  decrease in CVP all over the time of
SVR following IV protamine administration =~ measurements when protamine injected IV
than following IA administration allover and IA. We detected insignificant

In group I there was insignificant
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Table (IX): Changes in PVR/dyne/S cm®.

Vol. V, No 4
September 1997

Group Base line Y2 dose Full dose after 10 m
A B C D
GI IV Mean 1475 160 166 163.4
SD 47.39 16.32 34.05 59.74
t 0.2 0.16 0.25
GI 1A Mean 163.2 163.9 161.7 155.9
SD 52.04 53.38 55.62 31.77
t ¢ 0.48 0.47 0.35
t y 0.244 0.413 0418 0.36
GII IV Mean 206 3189 300.7 291.4
SD 59.66 45.22 31.05 71.343
t 0.008* 0.001* 0.004*
GII 1A Mean 206 256.9 278.8 270.2
SD 94.535 5533 43.84 939
t 0.03* 0.16 0.19
t 0.11 0.038* 0.03* 0.04*

difference concerning degree of decrease in
CVP following.

IV versus IA protamine adminstration,
whereas in GII there were significant
increase in CVP during all time for
measurement following protamine injection
either IV or TA.

PVR, PAP and PAOP:
VILVIILIX Fig. 6,7,8).

(Table

In GI: There was insignificant changes
in, PVR, PAP and PAOP all over the time
of measurements when protamine was
injected IV and IA. In GII: There was
significant (Increase in PVR, PAP and

PAOP, after IV and IA protamine
adminstration  all over the time of
measurements, but the increase in PVR,

PAP and PAOP was significantly increased
following IV than IA administration during
all time of measurement.

ACT was higher than normal in 5

140

patients after IV administration in (GI and
GII) whereas it still high in 2 patient after
TA administration in both groups. We in
fused 50-100 mg of protamine after 15
minute from the initial dose.

Discussion

The effects of protamine given after
CPB are unpredictable the most common
effect is a decrease in arterial pressure and
SVR especially if protamine is given
rapidly to patients with poor ventricular
function. (2) A few clinical hemodynamic
studies have yeilded conflicting data.
There are probably two main reasons for
these conflicting results. First, it is difficult
to attribute any haemodynamic change as
solely caused by protamine at a time when
the cardiovascular system recovering from
CPB. Second, all of these studies have
different experimental methods, including
variation in dosage of protamine, rate of
injection and route of administration. (1)-
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The present work was designed to study the
haemodynamic effects of IA and IV
protamine infusion in patients with pre-
operative normal and moderate to severe
pulmonary tension.

-Panca AL et al state that there is rapid
mixing of protamine with blood when
protamine is infused by intra-aortic route,
because the relatively small volume of
protamine, compared with cardiac output,
would mix quickly and completely with fast
flowing blood that circulates through the
narrowest conduit of the systemic
circulation. Protamine will reach the
coronary and pulmonary circulation after it
has been mixed thoroughly with blood and
possibly after the neutralization process is
completed. It is conceivable that platelet
aggregation in the lungs, found by some
investigators, would be minimized, and also
if protamine heparin complex has a
vasoconstrictive effect on pulmonary blood
vessel directly or through toxic substance
release by the lung itself, the effect would
be minimized. (7)

In the present study when protamine
was infused IV or IA in patient with pre-
operative normal pulmonary pressure, we

detected significant  hypotension and
decrease in SVR, whereas there was
insignificant change in CI, pulmonary

artery pressure and PVR in both groups and
there were no significant differences
concerning degree of systemic hypotension
following protamine administration by the
intra aortic versus intravenous route. Our
results in GI are supported by the study
done by Harrow JC et al who concluded
that mild hypotension associated with
protamine adsminstration whatever the
route of injection (IA or IV) are not due to
a generalized decrease in vascular

resistance but to volume sequestration
perhaps in the splanchnic area which
appears by decrease in C.V.P. (8)

Most animal studies have shown that
protamine produces an increase in
pulmonary arterial pressure, pulmonary
vascular resistance and decrease in cardiac
output and vascular resistance but human
studies have shown more variable effects
some, have shown an increase PAP and
some a decrease in PAP, while others have
shown no changes in pulmonary
haemodynamics. (9)

Michaels and Barash found a significant
decrease in SVR and significant elevation
in PAP and PVR in patient with pre-
operative poor ventricular function; they
postulated that pre-operative low cardiac
output. valvular heart disease, preexisting
pulmonary hypertension, diabetes mellitus
and faster protamine infusion (less than one
minute) have all been suspected to be a risk
factor for protamine reaction but not
confirmed. (10)

In our study when protamine was
injected in patients with preoperative
pulmonary  hypertension  there  was
significant decrease in SVR, MASP and
significant increase in CVP, PAP, PAOP
and PVR but the haemodynamic changes,
however, were  considerably — more
pronounced and significantly elevated when

protamine infused by intravenous than
intra-aortic route. These observation
strongly indicate that induction of

haemodynamic changes is iniated in the
lungs. Lowerstein E et al described five
patients who sustained precipituns life-
Threatning cardiovascular changes
associated with IV  administration of
protamine to reverse heparin
anticoagulation. The primary event
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appeared to consist of severe pulmonary
vascular constriction, leading to right
ventricular failure and pulmonary oedema.
Because of the preponderance of patients
with mitral valve disease, they speculate
that underlying pulmonary vaso-disease
may predispose to protamine-induced
pulmonary vasoconstriction. Three of the
cases occurrd in 1 month. They were unable
to define an incidence and they suspected
that pulmonary vasoconstriction is not a
rare occurrence.(11) In our study, in
patients with pre-operative pulmonary
hypertension 4 patients after IV and one
patient after IA protamine infusion showed
marked increase of PAP, PAOP, PVR more
than 30% than pre-protamine
administration which need isoprenaline
infusion to control pulmonary hypertension.

In  conclusion, we detected no
significant changes in haemodynamic
variables following protamine
adminstration by IV versus IA route in
patient with  pre-operative  normal
pulmonary tension, but a pronounced and
significant elevation in CVP, PAP, PAOP
and PVR when protamine injected IV rather
than IA in patient with preoperative
moderate to severe pulmonary pressure.

On the basis of these finding, it would
seem safer to give protamine into the aorta
in patients with pre-operative moderate to
severe pulmonary hypertension.
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