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Control of Gastric Volume and pH
in the Obstetric Patient

A. CHAFFE

It has been recognised for over 40 years since Men-
delsons original paper in 1946! that the pulmonary aspira-
tion of gastric contents is an important cause of mortality
in the obstetric patient. The pregnant woman is particular-
ly at risk of aspiration due to the increased intra-abdomi-
nal pressure, decreased lower oesophageal sphincter tone
and delayed gastric emptying during prolonged labour,
which is worsened by the concomitant administration of
narcotics. ? In addition, the volume of gastric contents is
increased and pH decreased due to increased gastrin sec-
retion.?

The risk of aspiration can be minimised by ensuring
that anaesthesia for obstetric patients is only given by ex-
perienced anaesthetists.* An assistant must be present
who can correctly apply cricoid pressure.® A standard ra-
pid induction sequence of thiopentone and suxametho-
nium given intravenously after 3 minutes preoxygenation
and the application of cricoid pressure, with endotracheal
intubation should be employed, and a failed intubation
drill should be followed in case of difficulty.® Regional te-
chniques minimise, but do not remove altogether, the risk
of regurgitation and aspiration in the mother. These vital
considerations are discussed elsewhere in this issue.

In 1952 Teabeault’ showed that there is a critical pH
of 2.4 above which pulmonary damage does not occur in
the rabbit, but accumulating evidence shows that there is
not a «safe» pH above which the acid aspiration syndrome
does not occur in humans (8, 9). It was also shown that a
critical volume of 25 mls needed to be aspirated in the hu-
man to produce the syndrome (10). Pregnant patients at
term presenting for emergency surgery have gastric vol-
umes of greater than 40 mls, and almost 50% of these will
have pH less than 2.5.

At present it is accepted practice that attempts should
be made to reduce the volume and increase the pH of ga-
stric contents prior to obstetric anaesthesia in order that,
should aspiration occur, the aspirate should cause as little
damage as possible. No ideal regime has been defined
(11), but a combination of starvation or stomach em-
ptying, anticholinergics, antacids, and histamine receptor
blockers is common practice, with work being done on the
place of the new acid pump inhibitors. A recent survey of
acid aspiration syndrome prophylaxis in 288 departments
in the United Kingdom has shown that 99% of obstetric a-
naesthetic departments use pharmacological prophylaxis
prior to elective caesarean section, and 100% use it prior
to emergency section (12).

Methods of reducing gastric volume.
Starvation

Prior to elective surgery, non-obstetric patients are
starved for a minimum of four hours, or overnight if
scheduled for elective surgery.’® Although it has been
shown safe to offer these non-obstetric patients a «light»
breakfast of tea and toast,' in the pregnant patient, the
volume of gastric contents is significantly greater and pH
significantly lower if this is given than if the patient is sta-
rved,” so a minimum four hour fast is routine practice for
all elective obstetric surgery.

Stomach Emptying

In patients presenting unprepared for emergency cae-
sarean section, the use of techniques to empty the stoma-
ch is controversial. The act of emptying the stomach cau-
ses stress in the mother, which in a critical situation may
compromise both the mother and fetus, and as such sho-
uld not be performed when there is a cord prolapse or ac-
ute haemorrhage. If the stomach is not emptied, it is im-
perative that fastidious methods to prevent regurgitation
and aspiration are taken, and the stomach should be em-
ptied once the patient is asleep and the baby delivered.

The use of oro — or naso — gastric tubes to empty the
stomach of the unprepared patient for emergency surgery
1s generally thought to be unreliable and does not remove
particulate matter.’ If the tube is left in place during the
induction of anaesthesia, the incidence of silent regurgita-
tion is increased,!” and cricoid pressure may be less effec-
tive, therefore this method is currently not in routine use
in all units.

The use of apomorphine was advocated by Holdswor-
th in 1974.18

An ampoule (3mg) is diluted to 10 mls, and given
slowly intravenously at the rate of 1 ml every 15 seconds
with the patient sitting, holding a vomit bowl. As soon as
vomiting occurs, the injection is stopped, and once nomi-
ting has stopped, 1 mg of atropine is given to counteract
the profuse salivation that occurs. Some feel that although
vomiting is never a pleasant experience, given in this man-
ner, apomorphine is preferable to anaesthetising a patient
with a full stomach."?

Metoclopramide.

Metoclopramide was used for 10% of the operative
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deliveries in a 1986 survey of anaesthetic practice for ob-
stetric anaesthesia 11. Five years later, this had increased
to 35% .12

Metoclopramide increases the rate of stomach em-
ptying thus reducing gastric volume, and increases the lo-
wer oesophageal sphincter tone, a highly important factor
in regurgitation. It also reduces the incidence of nausea
and vomiting both during caesarean section performed
under epidural if given as a premedicant® and postopera-
tively, when, if the patient is not fully in control of her re-
flexes, aspiration may also occur.

Methods of increasing gastric pH .

The pharmacological methods to increase gastric pH
include the use of anticholinergics, antacids, histamine H>
receptor blockers, and the new drug, omeprazole, an acid
pump inhibitor.

Anticholinergics

Anticholinergics reduce both acid content and vol-
ume of gastric secretion.? In parturients, 0.4 mg Glyco-
pyrrolate given intramuscularly 30-120 min prior to surge-
ry increased the number of parients with pH greater than
2.5 from 34% to 66%, whereas 0.6 mg of atropine had no
effect.?2 However, in addition to unwanted effects at other
muscarinic sites, anticholinergics decrease the motility of
the whole gut and reduce lower oesophageal sphincter to-
ne. This may increase the risk of regurgitation (Cotton
and Smith, 1982). Even given in large doses, glycopyrrola-
te is not as effective as the use of an antacid with an H: re-
ceptor blocker.

Anticholinergics were used in a quarter of the opera-
tive deliveries in the 1986 survey of U. K. obstetric anae-
sthetic practice,! but five years later, this had fallen to on-
ly 5-6% of units.”? It tends to be used more for the anti-
muscarinic effect of preventing the bradycardia which may
occur should second or subsequent doses of suxametho-
nium should be needed.

Antacids

During the 1970, particulate antacids containing ma-
gnesium, calcium and aluminium salts became the stan-
dard of care. The one most commonly used was mist. ma-
gnesium trisilicate, though now the non-particulate anta-
cids are becoming more favoured. There are many pro-
prietary brands of antacids, and several have been tried
for use in obstetric patients.

Mist. Magnesium Trisilicate.

Mist. Magnesium Trisilicate BPC. consists of:

Magnesium Trisilicate 500mg.
Light Magnesium Carbonate 500mg.
Sodium Bicarbonate 500mg.
Peppermint emulsion conc. 0.25ml.
Double strength chloroform water Sml.
Water to 10ml.

The sodium bicarbonate acts immediately, but has a
short duration of effect, whereas the magnesium salts have
a delayed effect and last longer. However, it has recently

been shown that the duration of action of all antacids is
unpredictable and may be as short as 20 minutes. Mist.
magnesium trisilicate must be freshly prepared, as if sto-
red (especially in warm environments), it separates, and is
not easily reconstituted as a suspension despite vigorous
shaking.? Incomplete mixing may occur in the stomach
due to the viscous nature of this alkali which tends to coat
the gastric mucosa or to form a separate layer (Holdswor-
th et al 1980). Turning the patient through 360 degrees
prior to anaesthesia (the Holdworth roll) helps to minimi-
se this occurring.

As a prophylactic regime to prevent acid aspiration in
obstetric anaesthesia, it is given routinely to all labouring
women, 15-20ml. 2 hourly.” However, many centres are
now using the non-particulate antacids due to fears that
the particulate nature of the mixture may be a factor in the
deaths that have occurred due to acid aspiration despite
the use of MMT in labour. 2%

In 1979, Gibbs and his colleagues® showed experi-
mentally that particulate antacid instilled into the lungs of
dogs caused arterial hypoxaemia and increased pulmonary
shunting as profound as the abnormalities caused by aspi-
ration of acid of pH 1.8. A month later, the lungs of survi-
ving dogs still had antacid particles present, along with an
extensive intra-alveolar cellular reaction. However, doubt
has been cast on the validity of transferring these findings
to obstetric patients? due to the number of different ingre-
dients in the instillate used (a commercial preparation,
Kolantyl gel) and the lack of data on the dose of instillate
as related to the weight or size of the dogs, as it may be
that as much as 140ml. would be the equivalent voluine
needed for similar effect in the human.

Sodium Citrate.

Sodium citrate is a non-particulate aqueous antacid
and so has none of the problems of particulate solutions.
It has an immediate onset, but exhibits wide variations in
its duration of action.>*

A regimen of 30 mls 0.3 molar sodium citrate is effec-
tive when given not more than 50 minutes before the in-
duction of anaesthesia in raising the pH above 2. 5. In ad-
dition, aspiration of sodium citrate into the lungs of dogs
produces only minimal tissue damage.®

There is no commercial preparation of sodium citra-
te, and it has to be made by the phammacy department,
who may add flavouring agents to try and disguise the
unpleasant taste. In the five years between the two
surveys of anaesthetic practice (11,12), the use of sodium
citrate has increased from 36 to 78% for elective caesa-
rean sections, and from 42 to 86% of emergency sections.

Sodium Bicarbonate

Sodium bicarbonate is easily soluble and has a rapid
onset. A study of the use of a single dose of 20 ml. 8.4%
sodium bicarbonate given immediately prior to preoxyge-
nation showed an incidence of 9% failure to achieve pH a-
bove 2.5. 3 However, when used in combination with ra-
nitidine 150 mg. given orally every 6 hours during labour,
pH was raised to safe levels in all cases.*

There are many commercial preparations containing
sodium bicarbonate.
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Histamine H: Receptor Blocking Drugs.

Histamine H: receptor blockers work by decreasing
the secretion of gastric acid and pepsin at the parietal cell,
and reducing the volume of gastric juice. They have no ef-
fect on acid already in the stomach, so the timing of admi-
nistration is critical. They do not affect the function of the
lower oesophageal sphincter or gastric emptying.

Cimetidine

This was the first drug from this group to be widely
used. It may be given as a single 400 mg oral dose 90-150
minutes prior to anaesthesia, or 300 mg orally the night
before surgery with 300 mg intramuscularly 1-2 hours
prior to surgery.

Cimetidine crosses the placenta, but has not been
shown to have any adverse effect on the neonate. Bolus
intravenous injection has been associated with bradycar-
dia and other arrythmias and hypotension. It is known to
have central nervous system effects in the elderly leading
to confusional states. In addition to the prolongation of ef-
fects of drugs wich are metabolised by the cytochrome
P450 system of the liver which is inhibited by cimetidine,
there were worries that it may prolong the effect of
bupivacaine, or increase the likelihood of bupivacaine to-
xicity.* However, it has been shown that despite a slight i-
nhibition of bupivacaine metabolism, 300 mg. cimetidine
intramuscularly 1-4 hours before general anaesthesia did
not significantly alter its effect. 3

Ranitidine

Ranitidine is now the most commonly used H:rece-
ptor blocker,'"'? presumably reflecting its more conve-
nient dose intervals and the reduced incidence of drug in-
teractions and agent specific side effects.

It may be given as 150 mg orally 6 hourly to all wo-
men in labour, or to those who are thought to be «high
risk» only. For elective caesarian sections, 150 mg orally
the night before and morning of surgery is adequate.

Ranitidine does not have deleterious effects when
given intravenously, and may there for be given as 50 mg
intravenously prior to emergency surgery in order to red-
uce the acidity at the end of surgery, where regurgitation
and aspiration may occur after extubation if done before
the patient is fully able to maintain her protective reflexes.

Ranitidine also crosses the placenta, but again, no de-
leterious effects on the neonate have been shown. It does
not affect the cytochrome P450 system, so does not affect
the metabolism of other drugs. It has a peak plasma level
within 30 minutes of an oral dose, and a half life of 8 ho-
urs.

Omeprazole

Omerprazole is the first of a new class of drugs. Itis a
substituted benximidazole which selectively blocks the
proton pump in the parietal cell, the last step the prod-
uction of gastric acid. It can thus produce almost total i-
nhibition of gastric acid secretion. Given orally, omepra-
zole is destroyed by gastric acid, and it is therefore given
in enterric coated form.

Although one study has shown that omeprazole 80
mg given alone the night before surgery failed to reduce
the gastric volume to less than 25 ml with a pH greater
than 2.5 in 7 out of 25 cases,* another study has shown
that 40 mg given the night before and morning of surgery
reduced volume to less than 25 ml and pH to over 3.5 in
all 32 patient (37). It is therefore a drug which is going go
be studied further, and may find a very useful place in ob-
stetric anaesthesia.

Summary

All agree that in the obstetric patient reduction of ga-
stric contents and elevation of pH is required, there are
just differences of opinion in the optimum method to a-
cheive these ends. Each policy has its own benefits and
drawbacks. Although the mortality due to acid aspiration
syndrome in the obstetric patient is still among the highest
ranked cause of death, the numbers are still extremely
small when compared with the numbers of patients emer-
ging unscathed. This makes it very difficult to evaluate the
effect any change in policy has had on the mortality fig-
ures.

With the increasing use of H: recepton blockers, a
common regime is now to use ranitidine 150 mg. orally,
night and morning begore elective surgery, with an anta-
cid given immediately prior to theatre. In emergency ca-
ses, intravenous ranitidine may be given to reduce the po-
stoperative risk, and antacid is again given immediately
prior to theatre. Even in the direst emergency, a dose of
antacid helps to elevate the gastric pH immediately, and a
histamine H:receptor blocker elevates the pH to a safe
level by the end of surgery — a time of almost as great a
risk as induction.

Regime prior to caesarean section

Elective surgery: (scheduled in the morning)

Ranitidine 150mg orally 22.00 the night before.
150mg orally 06.00
Sodium citrate 30 mls orally immediately before surgery.

Emergency surgery:

Ranitidine 50 mg IV as soon as surgery decided upon.

Sodium citrate 30 mls orally immediately before
surgery.

Regardless of the physical and pharmacological ma-
nipulation of gastric volume and pH, certain «golden
rules» must be followed at all times for obstetric anaesthe-
sia to minimise the risk to the mother, and avoid the trage-
dy of maternal death. These can be summarised as:

— The anaesthetic must only be given by an experienced
anaesthetist. (One years experience is a common guide-
line used in the UK).

— An assistant must be present who can correctly apply
cricoid pressure.

— A standard rapid induction sequence should be follwed.
(Three minutes preoxygenation, cricoid pressure, a
sleep dose of thiopentone immediately followed by
suxamethonium and intubation).
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A failed intubation drill should be followed if necessary.
Regional techniques may be used to minimise the risks
associated with general anaesthesia in the obstetric pa-
tient.

Physical and pharmacological methods of ensuring an
empty stomach and reducing pH and gastric volume

should be used as an adjunct to the above methods.
The meticulous use of a safe rapid induction techniq-

ue with cricoid pressure by an experienced anaesthetist is

sti
to

11 probably the greatest safeguard against mortality due
the acid aspiration syndrome.
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"EAeyxoc tou "Oykou ka1 tou pH

tou 'aotpikou Yypou oty Maievukn "Appwoty
META®PAZH: EA. XPHETIAOY

‘Exet yiver aviAnmto 6w kot 40 xpovia, anod to ap-
Y106 apBpo tov Mendelson to 1946, 611 ) TveLpOVIKT| €10-
POGNON YAGTPIKOV TEPLEYOUEVMV, EIvVAL U1 CNUOVTIKTY
aitio BvntétTnTog oTn patevtiky dppwotn. H €ykvog yu-
vaika Bpioketal kvupiog o€ kivduvo glopddnong mov o-
deiretar oty aLENUEVT EVOOKOLALOKT| TIECT, OTO HELM-
HEVO TOVO TOL KATMOTEPOL O1GOPAYIKOV OOLYKTHPO KOl
otV KaBuoTEPMNUEVT KEVOOT) TOL GTOUAYOL GTN didpKela
TAPATETAPEVOL TOKETOV, TOL EMISEIVMOVETAL AN TN GUY-
XPOVN YOPNYNON VAPKOTIK®OV. AKOUTN, 0 OYKOG TV Y-
OTPIKAOV TEPLEYOREVOV elval avEnpuévos kat to pH petm-
pEVO eEartiag avENUEVNG EKKPLONG YOO TPIVIG.

O «xivduvog g e10pOdnoNg Uropel vo erayloto-
non0ei edv 1 avalcOnoia yio palevTikég dppwoTtes, S00el
puévo and memeipapévo avaicOnoiordéyo. 'Evag Bondog
TPEMEL VO LTLAPYEL O OTOT0G UTopel va edpapuocel cHoTd
nieoT kpikoeidovs. Mia otabepn ypriyopn dradikacia &1-
caynyrc pe Oglomevidin kar covéapedovio mov divetat
evdodréBia petd and 3 Aemtd mpoofuyovweons Kal m E-
dappoyr miEoNG KPLKOELSOUS, He EVEOTPAyEOKT Slacw-
Arjvoon Tpénel vo edpupprooTE, Kal OE TEPINTOOT dLVGKO-
Mag mpémel va akorovdnOel N TOKTIKT AVIIHETONIONG A-
TOTUYNHEVTC SlomAVOoTG. Ot TEPLOYIKES TEYVIKEG, EAA-
¥16TOTO10VV, ahAra dev eEaAeidouv TOV KIVELVO AVAYOYTG
Kat e16podNoNG yia T UNTEPa. AvTég o1 LoTikég OKEYELG
€yovv ou{ntnlel aArov o’ avtn v €kdoan.

To 1952, oTeabeault £de1&e OTL LIAPYEL Eva OpLAKO
pH 2,4 navew and 1o onoio BAaBn tov mvevpova dev cup-
Baivel og movtikia, 0AAG CLUYKEVIPOTIKA dedopéva £del-
Eav Ot dev vnapyet Eva pH «acddareiac» ndave and to o-
noio de ovpbBaivel cVvvdpopo elapodnong o&éog e av-
Opwmovg. ‘Exer derytel eniong 0T yperdletar €vag opia-
KOG 6yxog Tov 25 ml va e1opodnBel, yia va Ttapdyel o Gv-
Opwno 10 cVuvdpopo. Ot AppWOTEG GTO TEAOG TNG EYKLHO-
GULVNG oL Tapovcldlovial yla gneiyovca eyyxeipnon €-
LOLV YOOTPIKOUG OYkovg peyaivtepovg and 40 ml kot
oyxeddv 50%; and avtég Ba €xovv pH pikpdtepo and 2,5.

Trjpepa £ivol amodEKTO OTL TPENEL VO YIVOLV TEYVIKEG
Tov va TPooTafoly va HELOCGOLY TOV OYKO Kal va aviin-

ocovv 10 pH 1OV yooTpik®v neplexopéveov mplv and T
HotevTiky avaicOnoia pe okond, av cupBei eiopodnon,
avto mov Ba elopodnBel va mpokaréael 0G0 TO duvaTo -
kpotepn BAaBn. Aev éxel xaBopiotel N 18eddNG aywy,
aArd €vag ouvovacopog vnoteiag 1 KEVOONG TOL GTOWUA-
%OU, OVTLYOALVEPYIK®OV, OVTIOEIVOV KOl OVOCTOAEMV TOV
LOTAULVIK®OV LTOS0YEWV Eival 1) GuVNONG TEYVIKT, TAPAA-
ANAQ HE VEOTEPEG EPELVEG Y10, TOLG OLVACTOAEIC TNG Qv-
tAiag HCL. Mia npdodatn perétn g mpodpvraing and
cVuvdpopo elopodnong otéog oe 288 tunpata otnv Ay-
yAla €8e1&e OTL 99%, TOV PHALELTIK®OV AvVAlIoONTIKOV TUN-
HATOV ¥ PTNOLLOTOLOVV GOoplaKOAOYIKT] TpodVAaE TpLv
and v kasapikny topun kot 1009 tnv xpnmuonmoocqv
TPLV and TNV eneiyovoa enéubac.

M¢£00odot yia TN pEimGN TOL YUOTIKOD OYKOUL.
Nnoteia

[Tp1v a6 TOKTIKO YELPOLPYELD, Ol UN-HALELTIKOL Ap-
pwctol Bpickovtal oe viotela yia 4 ®peg 10 Aydtepo, 1
61N didpKela TNG VUXTOG AV €XOLV TPOYPUUHATIGTED Y10
TAKTIKO YElpoupyeio. Av kat éxel detytel 611 elvarl aoda- -
AéC aLTOL O1 UN-HALELTIKOT APPWCTOL VO AVEXTOVV £VO. «E-
Ladppo» mpdyevpa pe Todl kat ppuyavid, oTnv €YKvo ap-
POGTT, 0 OYKOG TOVL YACTPLKOV MEPLEXOHEVOL EIvVal GT-
pavTiKd peyaAltepog kot To pH onpavtika pikpotepo av
300¢ei av1d, mapd av 1 dppwotn Sev TAPEL TIMOTE ANO TO
oToUa, YU aUTO €va EAGYLOTO TECCAPOV WPMY VNGTEING
glval TAKTIKY poLTIVAG Yia OAa TO HOLELTIKA X ELPOVPYELQ.

Kévewaon tov otopayov.

Te APPWOTEG MOV £PYOVTIOL ANPOETOIUACTES Y10 EMEL-
Youoo Kaltsapikn Topn, eival GuiNTHGIUN N X PNOT TEYVL-
KOV mov aderalovv to otopdyl. H npagn g kévwong tov
OTOHAYOL TMPOKAAEL Stress GTn UNTéPA, TO OMOI0 GE pia
KPIoUN KATdoTaon UTopel va ekBESEL G€ KivELVO Kat T
untépa kat 1o EuBpuo, dev umopel va yivetar 0tav vrdp-
XEL TPOTTOOT TOL ORPAALOL AdpPOL 1] 0&gla apoppayia.
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Av 10 otopdyl dev xel adEldGEL £lval EMTUKTIKO VO é-
xovv AndOel pétpa vnotelag yia TNV TpOANYT avaywyrc
KOl €10pOdNoNG KAl T0 oTopdyl aderdler porg N dppw-
otn £xel kowunBel k1 €xer AndOel T0 pwpo.

H yp1ion GTOUATIKOV 1] PLVIKOV COATIVOV Y10 VA Q-
OELGOOLE TO OTOMAYL HIAG LT TPOETOLHACHEVNC APPW-
OGTOL Y10 EMEIYOV XELPOLPYEIO YEVIKA Bewpeital OTL gival
ava&lOmioTn Kol eV OMOUAKPUVEL 1O10ITEPO LALKO. AV O
CWANVOG TAPAUEIVEL TN SLAPKELD TNG ELGAYMYNG GTNV O-
valoOnoia, n ocuxvotnta TnNg CLOTNANG avaywyng eival
aLENEEVT] KaL 1] TLEGT) TOL KPLKOELSOVS €Ival AlYOTEPO O-
TOTEAEGUATIKT], YU auTO 1 pEBodog avtr d¢ ypnoiponot-
eltal oav povTiva o€ OAEG TIG HOVASEG.

H yxpnon tng anopopdivne cuvctddnke and tov Hol-
dsworth to 1974. Mo aprmovra (3 mg) dreivotav oe 10
ml, kot divotav apyd evdodréBia oe puBpd 1 ml kdbe 15
devteporenta pe TNV Appwotn KabLoTH KpaTOVTOS £va
doyelo yia €ueto. Moiig cuvéBaive o éuetog, 1 €yyvon
GTOHATOVOE KOl HOALG GTOHATOVCE O EUETOG, dS1votav | mg
atpomivng yio va avitayoviotel Tnv ddBovn ciehdppota
nov cuvéBaive. Mepikol Bewpovoav OTL av Kal 0 EUETOC
dev gival TOTE pia guydplotn gpnelpia, kabwg divotav w
avTo ToV TPOMO, M anopopdivn eival TPOTIUNTEX YA VA O~
valoOntononBel pio AppwoTN He YERATO GTONAYL.

Metokhompapion

H petoxhompapidn ypnowponoiibnke oe 109 tov
YXELPOLPYIKOV TOKETOV OMWG TPOKVNTEL ANO W0 EPELVA
tov 1986 yia gopmynroelg potevtiknig avaicodnoiag. [Tévte
xpovia apyotepa, avEndnke oto 35%. H petoxronpapidn
aLEAVEL TO PLORO KEVWGTC TOL GTOUAYOL HELDOVOVTAG £TOL
TOV YOGTPIKO OYKO Kal avEAVeEL TOV TOVO TOL KOTWTEPOL
otc0daylkov odLyKTnpa, Evav Ynid CTHAVIIKO Tapdyo-
VIa OTNV avaymyr. AKOUN HELMOVEL TN CLYVOTNTA VALTIOG
Kal ELETOL KOL OTN SLAPKELN KALGOPIKTG TOPTG TOL Yive-
Tal PE EMIOKANPISIA, av €xel d00el G TpovApK®ON Kol
HETEYYXELPNTIKA GE MEPIMTOOT TOL T APPWOTN eV EYEL
TOV TATPN EAEYYO TOV OVIOVOKAQOTIKOV TNG KAl 1
elopodnon puropel eniong va entoupBet.

M£00d0r avEneng tov yastpikov pH

Ot dappakoroyikoli péBodotr avENONG TOL YAGTPLKOY
pH neptiapBdavouv tn xprion aviyoAvepyIK®V, aviiogi-
VoV, avocToAEnV Tov Haumodoyéwv 1otapivng kat To véo
dappaxo omepratole, évav avactoréa tng aviilag o&€oc.

Avtigohvepyika

Ta avTiyoAlvePYIKG HELOVOLY KAl TNV TEPLEKTIKOTT-
Ta 0E€0G KOl TOV OYKO TNG YAOGTPLIKNG EKKPLOTG. Z€ EYKL-
povovoeg 0,4 mg yAvkomuppoArdIng mov Jdivoviav evdo-
poika 30-120 min mtpv tnv gyxeipnon avéave Tov aplOpd
Tov appiotov pe-pH peyarvtepo and 2,5 and 34°, oe
66%, eve 0,6 mg atponivng dev eixe kapia enidpacmn. ‘O-
HOG, KOVTQ GTIG OVEMIOVUNTEG EMOPACELS TOV AAA®Y HOL-
OKOPVIKOV B€GE®V, T0 OVTLYOALVEPYLKA HELMVOLV TNV Kl-
VNTIKOTNTA OAOL TOL EVIEPOL KOl HELMVOLY TOV TOVO TOL
KATMOTEPOL 0100PAYIKOL odlykTripa. Avtd puropel va av-
Enoet Tov kivduvo avaywyrg (Coton kat Smith, 1982). A-
KOpa Kot 0Tav SIVETAL O€ PEYAAEG DOCELG, TO YALKOTLPPO-
AKO dev elval TOOO ONOTEAEGHATIKO OG0 £va aVTIOELVO PE

évav avactoréa Halotapivne.

Ta avtiyorivepylkd ypnoponotdnkav ato €va té-
TAPTO TOV YELPOLPYIK®V TOKETWV GTNV €pevva tov 1986
otV AyyAiia yio TV HOIELTIKT] avolcBnoloroyikY Tpa-
KTIKT, 0AAG TEVTE X poOvia PETA EMEGE 0TO 5-6% Hovo TV
tunpatov. Telvel va ypnoiponoleital TEPLOGCOTEPO Yia
NV avilpovokapiviky diétnta tng tpoAnwng g Bpa-
dukapdiag, Tov UTOPEL VA YIVEL PHETA TIG SEVTEPEG T} ETALVA-
AapBavopeveg 66celg covEapedoviov.

Avtidiva

Katd 1o 1970 evaimpnripata mov mepleiyav diato po-
yvnoiov, acBeatiov kat apyiiiiov anotélecav tnyv Bdon
™G avtiogivng aywyns. To Mo cuyvd Y pNOLLOTOLOVIEVO
1TAV EVALOPTMUA TPLTVPLTIKOV HAYVNGLOL, AV KAl TP Ta
avtiogiva dtoAvpata eival TPoTIHoTEPE. YTAPYOLY TOAAL
OKELACHATO aVTIOEIVOV, Kol apKETd €XOouv doKipaotel
Yo X PTOT OE HALEVTIKES APPWCTEG.

To evaidpnpa tuprtikov payvnoiov BPC nepiéyet:

Tpiruprtiko payviotlo 500mg.
Ehladpo avBpakikd payviiclo 500mg.
AuttavOpaxiko vatplo 500mg.
Taldxtopo pEviag cuun. 0,25ml.
A1dVvapo YAwpodoprLovY o VOWP Sml.
Ydwp 10ml.

To dittavOpakiko vaTplo dpa apécms, GAAG €XEL pL-
KpO xpOVO dpAcMG, EVO TO AAATO HOYVNOIOL £XOLV pia
Bpadvtepn dpdon kot dtapkovv TePLoaOTEPO. ‘OUmG el
derytel mpocdata OTL 1 SdPKELD PAoNG OAMV TWV AVTL-
OEwvov elval akaBopiotn kat propel va givatl povo 20 Ae-
ntd. To evaldpnua TPITLPLTIKOY Payvnoiov TPEMEL va. é-
x€l mapackevactel tpédodarta, Kat av eival datnpnpévo
(18waitepa o€ Oepud nepiBairovia) kabilaver kot dev Ea-
vaoynpatifetal eVKoAa ¢ eval®PMUA Tapd HOVO HETA
and évrovn avapEn. Mropel va copBel ateAng avapigén
OTO GTONAYL, e€aLTing TOL PHEYAAOL 1EMSOVE TOL AAKAAEWS
TOL TEIVEL va KOAVYEL TOV yaotpikd BAevvoyovo 1§ va -
oyxnuatioetl éva Eexwploto otpopa (Holdsworth kai cuv.
1980). INvpiCovtag tov dppwoto 360 poipeg tpv and Tnv
avaioOnoia (to kVAiopa tov Holdsworth) 8onbael otnv
glayloTonoinon avtov Tov cupubapatog.

Zav TpodLAAKTIKT ay®YT Y10 TPOANWT €1GpOdNONG
YOOTPIKOU 0EE0C OTN HOLELTIKT avalcOnoia divetar wg
pouvtiva oe Oreg TIG yuvaikes o€ TokeTo 15-20 ml, avd dim-
po. ‘'Opmg TOAAG KEVIPO TOPA Y PTCLLOTOLOVY SaAvpata
avtiogivov, egattiag Tng vrévolag 0Tt 1 GUGT TOoL EVaL®-
PTIHATOG UTOPET VA NTOV EVAG TAPAYOVTOS Y10 TOLG Oava-
ToVG oL cuvvEBNcav eEattiag etlopodnong oE€og tapd T
XPTOTM TPLTLPLTIKOV HAYVT|GIOL GTOV TOKETO.

To 1979, o Gibbs ka1 o1 cuvepydteg Tov €der&av met-
POUATIKA OTL TO EO1KA AVTLOEIVA TTOL EVOTAAAGTOVIAV GE
TVEVHLOVEG OKLALOV TPOKOAOVGAV LTOEALIIO Kl AvEnpeé-
VO TVELHOVIKO shunt 1600 €vtovo, OT®G Ol AVOUAATEG TOL
ovpBaivovv pe v etopddnomn o&éog pe pH=1,8. 'Eva
pHiva apyoTepa, oL TVEVHOVEG TV EMIWOVIOV GKLALOV &l-
XAV aKOpo oopatidia aviiogivov, pall pe pia eKTeTapévn
evdokvyeAAdikn avtidpaotn. ‘Opwg, LTApYEL CKEMTIKL-
OO OTO VO HETADEPOLY AVTA TA EVPTUATO GE HALEVTIKEG
appwoteg, (29) Adyw Tov aplBpov TV SLodpOopPETIK®V GL-
OTOTIK®V TOL Y pMOoiponotidnkav yia evotdAialn (Hia
gunopiky] mopackevr, Kolantyl gel) kair tng €Aiewyng
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otolxelmv yio T 8001 TOL EVOTAAAACOVTAV GE GUGYETL-
opo pe 10 B8dpog TV okLALDY, adov ypnoiponotOnKav
péxpt kot 140 ml, av Ba yperalotav icog dykog yia TNV
1apoywy™ 8oV endpdoemv 6Tov avBpwTno.

Kitpiké vatpro

To kiTp1kd vatplo ival Eva avtiogivo dtdivpa yopig
Kavéva ano ta tpoBAnuata tov evalwpnudtov. ‘Exetl d-
peon €vapén, aAid napovctdlel S10KLVUAVOELS TN didp-
kel dpaong tov (30, 31).

Mua aymyn 30 ml 0,3M kitpikov vatpiov givatl anote-
Aeopatikn O0tav divetar Oyl meptocdtepo and 50 Aemtd
TPV TNV El0AYWYT OTNV avolcnoia, yia va avnoet to
pH nave ano 2,5 (4). Emnpdcbeta, etopddnaon xitpikov
VOTPIOL GE TVEVHOVEG OKLAL®V TAPT)YOYE EAAYLIGTN TVEL-
povikn BAa6n.

Agv LTAPYEL EUTOPIKO TAPUCKEVACTUA KITPLKOV Va-
tplov kol mpémel va dTidyvetal and 10 PAPHAKELTIKO
TUNHO, TOL UTOPEL VO TPOCGHESEL UPOUATIKOVS TOPAYOV-
1€ oTNV Tpoondbela va arrdagel T ducodpectn yevon.
210 mévte xpovia petad Tov Vo HEAETOV avalcOnclolo-
yikng npaktiknig (11, 12) n xpron kirpikov varpiov av-
ENOnke ano 36 oe 78%; Y10 TAKTIKEG KOLOAPIKEG TOUES, KOl
ano 42 oe 86% yia eneiyovoec.

Avttavlpakiké vatpro

To dittavBpakiko vdtplo €ival eVKOAQ S1aAULTO Kot
éxer ypnyopn évapdn. Mu perétn g xprions pog povo
86ong 20 ml 8,49 dittavOpakikov vatpiov mov d60nke a-
pécwg mptv TNV mpoofuyoveoon €detge pia cuyvotnta 9%,
anotuyiag va metvyovv pH naveo and 2,5. 'Opwg, dtav
xpNoHonorotay oe cuvdvacspd pe pavitidivn 150 mg and
TO OTOHa KABe 6 dpeg oTn Sidpkela Tov TokeTov, 10 pH a-
véBaive oe aodarn enineda 6° OAEC TIC MEPITTWOOELG.

Yndapyovv mMOAAG EUTOPIKA GUOKELOOUATO TOL TE-
pLéyovv dirtavlpakikd vaTplo.

Dappaka Tov avastéAiovv toug H:
VTOOO0YELS Lo TApRivVIG.

Ot avactoreig Tov H:vrnodoyémv iotapivns doviev-
0LV HELDOVOVTOG TNV EKKPLOT] YAGTPLKOU 0SE03 KAl TNS Te-
YivNG OTA TOLYOUHOTIKA KVUTTOPO, KOl TOV OYKO TOU YO-
GTPLKOY LYPOV. Agv € 0LV Kopio eNidpacn oto o0&V Tou L-
TAPYEL 10N OTO GTOHAYL, YU AUTO EXEL HEYAAT) ONUOCIA O
XPOVOG xopnynone. Aev ennpedlovv Tov TOVO TOL KAT®-
TEPOL 0160PAYIKOV GPLYKTIPA KAl TNV KEVWGCT TOU GTO-
Ha Y Oov.

Zpenidivy

Ynrp&e 10 TPDOTO GAPHOKO ALTNG TNG OUASAG TTOVL €-
Y€l ypnopononbei evpéwg. Mnopel va dofel cav pia
povo 66omn 400 mg and to atépa 90-150 Aentd mpv v a-
vaitoOnoia, 1§ 300 mg and 1o oToOHA TN VOXTA TPLV TNV €Y-
xeipnon pe 300 mg evéopvikd 1-2 wpeg mpv TNV eyyeipn-
on.

H owetidivn nepvdel Tov mAakovvta, oAAd Sev €xEl
derytel va éxel kapid dvoupevn dpdon oto veoyévvnto. H
bolus evéodpréBia yopriynomn ocuvdvdletar pe Bpadvkapdia
Kal aAieg appubuiec kat vrotaon. Eival yvowotd o1t €xet

EMOPACEL GTO KEVIPLKO VELPLKO GUGTNUA OTOVG EVNIAL-
KEG 0dMNydVTag o€ oLYYLTIKEG Kataotdoels. Kovtd otig
TOPATETAUEVEG EMOPATELS TOV PUPUIKWV TOL peTABOAL-
Covtal and 10 cvotnua Tov P450 xutoy pdHATOG TOL Ta-
TOG TO OO0 AVAGTEAAETAL ATO TT) GLUETIOIVT, LANPYAV O-
VNoLYIEG OTL UTOpPEL va TapaTEIVEL TIG dpdoelg ng Boumt-
Bakaivng, 1 va avénoet Ty TBavotnTa TG ToE1KoOTNTAG
¢ BoumiBakaivng (34). ‘Ouwg €xet derytel OTL TOpd TNV
ehadpd avacsToArn tov petaBoAiiopov g BovmiBakaivng,
300 mg owetidivng 1-4 opeg mpiv T yevikn avaicOnoia
dev dAhate onpavtikd tn dpdomn Tng.

Pavitidivy

H pavitidivn eival tAéov 0 Mo cuyvd YPNCLUOTOL-
ovpevog avaotoriéag Havmodoyéwv (11, 12), mBavov avtd
VO AVTAVAKAG TA MO KOTAAAMAQ HEGOSIOCTHHATA TOV
S00emV Katl TN HELWUEVT] GLYVOTNTA AAANAETIOPACEWV pE
dapuaka Kot TIG E81KEG TAPEVEPYELEG TOL GOPUAKOVL.

Xopnyovvtatl 150 mg and to otéua avd 6®wpo og OAEG
TIG YUVAIKEG GE TOKETO 1) HOVO GE OLTEG TOL BewpovvTal
ot Bpiokovtal o8 «ynAio kivévvor. ['a TakTiky Kaicapt-
K1) Topn yopnyovvtar 150 mg and 0 oTOMA TNV TpOT-
YOUHEVT) VUYTA KAl TO TPML TNG EYYEIPNONG Elval EXAPKT].

H pavitidivn bev €xel BhaBepéc emdpdoelg otav oi-
vetat evoodAéBia kat yi auto propel va divetar S0 mg ev-
dodAEBLa TTPLY TO EMEIYOV X ELPOLPYEIOD, Y1 VO HELWCEL TNV
0ZUTNTA OTO TEAOS TNS €YYEIPMONG, OMOL avoymyn Kat
€10POPNON UTOPel Vo GUUBET PETA TNV ATOCOATVOOT AV
YIVEL TPV 1] APPWOTN €lval TATPOS 1KOVY va datnprioet
T0 TPOCTATEVTIKU AVTAVAKAACTIKG TNG.

H pavitidivn eniong mepvdaetl tov mAakovvia, aird
dev €xouv derytel emBAaBeic emdpacelg yia to veoyévvn-
10. Agv ennpedlel T0 GUOTNUA TOL KLTOY PWOHATOS P450,
€10l dev ennpedalel 10 PETOBOAIOUS TV dAA®V dappd-
kov. ‘Exel éva péyioto eninedo oto nidopa péca oe 30
AETTA oG 0o TO OTOHA OGNS, Kal pHia NUITEPT0d0 [w1g
8 wpwv.

Operpalovn

H openpalovn eivar to mpdto amd pia xaivoupyla
katnyopiu dapudkov. Eival €va vnokatdctato Bevéiut-
dal0ANS n omoio eKAEKTIKG avaoTEALEL TNV avTAia Tpw-
TOVIOV OTO TOLYWHATIKG KVTTOPW, TO TEAELTAIO Bripa TG
TapaymYNG YasTpikov o&éog. Me avtd Tov 1pono uropel
va TPOKaAel GXESOV OAIKT| OVAGTOAT TNG YUOTPIKNG €K-
kpions. ‘Otav divetal anod 10 6TOUA, 1| OpERPAlOAT KaTA-
oTpEdeTaL and T0 YASTPIKS oEY, Y1’ auto divetal oe pop-
N anoppodricun povo and 1o Eviepo.

Av kai pio pehétn €de1&e 0t 80 mg openpaloAng mov
dlvovtayv Hovo TNV VOYTA TPLV TNV EYXEIPNOTN, ATOTVYY -
VAV VO HELWOGOLV TOV YAOTPLKO OYKO O€ AlYOTEPO ATO 25
ml ka1 To pH o€ peyarvtepo and 2,5 oe 7 and 1ig 25 nept-
nTwoelg (36), pia dAAN perétn €deiie Ot 40 mg nov bivov-
TAV TNV TPOTYOUUEVT] VUXTA KAl TO TPWI TNG EYXEIPTONG,
peiwve tov 0yko og Ayotepo and 25 ml xat to pH nave
and 3,5 oe 6rovg Tovg 32 acbeveic (37). '’ avtd eivat Eva
dApUaKO TOL TPOKELTAL VA EPELVNOE] TEPALTEP® KO UTO-
pel va Bpet pia xproun 0éon o1n patevtikni avaicOnoia.




OEMATA ANAIZOHEIOAOTIAT KAI ENTATIKHY IATPIKHE

57

HMepidnyn

‘OLot GLUPOVOVY OTL GTN HOLELTIKT APPWCTN ATOL-
TELTAL PEIOOT TOL YOGTPLKOU TEPLEXOUEVOL Kal avEnon
tov pH, vrdpyovv povo dtadopég GTNV ArTOYN WG TPOG
v davikn pédodo yia va emtevyBovv avtoi ot gkomot.
Ka0e taktikn éxel Ta S1Kd TG TAEOVEKTIHATA KU1 HELOVE-
kTipato. Av kot 1 Bvntotng mov odeiietar e GHVEIPOUO
e10pOPNONG 0EEOG GTN HOLEVTIKT GPP®OTN E(VaL AKOUN
peta&d TNg LYNAGTEPNG GELPAG auTidv Bavdrtov, ot apib-
poi eivar vrepBoiikd pikpol Otav cuyKpivovTal HE TOV a-
p10u6 acbevidv mov Eunvovv abraBeic. Avtd kdver mapa
oY SUGKOAO TO VA LTOAOYIGOLHE TNV ENIdPACT) TOL el
KGOe aAAoyT OTINV TAKTIKY, TAVeD ot oxfpata Bvntotn-
Tag,

: Me v avéavopevn xpnon tov H: avactorénv, pla
Kowvn aywyn eival topa va YPNOILOTOLOVHE PAVITISIVN
150 mg and to otopa, To Bpddu Kat To TPWI TPV TO TAKTL-
KO yepovpyeio, pe €va avtiogivo mov divetal aUEcmS TPV
v enéuBaon. Ze eneiyovoeg mepntdoelg, evoodAéBia
PAVLTIOIVT UTTOPEL VA STVETOL Y1 VO HELOOEL TOV PETEYYEL-
pNTIKO Kivduvo kot €va avTiogivo divetal mail apécwg
TPV TNV EL6AYOYN. AKOUN O ATOALTA EMEIYOLOO TEPT-
TTOOT i 666M avtidEivov Bonbdel vo avénoer 1o ya-
otpikod pH auéowcg, kat évag avactoréag H: vmodoyémv 1-
otapivng avédvel To pH oe enineda acdareiag oto TéA0G
™G eYYEipNoNg — évav xpovo mov €xel oYedOV TOGO pE-
YGAo Kivduvo 0G0 KOl 1 ELGAYWYT.

AYmyN TPV TNV KOLGAPLKT] TONT].
Taxtko yerpovpyeio (tpoypappatiopivo to npwi).

Pavitidivn 150 mg and to otopa 22.00 to mponyovuevo
Bpadv.
150 mg and to otopa 06.00

Kitpiko6 vatpro 30 ml ano to otépa apuécws mpv TNV £Yy-
xetpnon.

Eneiyovoa eyyeipnon

Povitidivn 50 mg E® poiig arodaciotel n eyyeipnon.

Kitpiko vatpro 30 ml apécwg mpiv tnv eyyeipnon.

[Mapd t1g dvo1kés Kat Gappakoroyikég puBUiceLg TOL
YaoTPIKOU OYKoL kat pH, pepixot «ypucol Kavoveey mpé-
TEL va akoilovBovvtal oe kdBe mEPINTOON HOIELTIKNG a-
valotnoiag, Yo va EAAY1GTOTOUGOVUE TOV KIVOLVO NG
UNTEPAG KOl VA OTOPUYOLHE TNV TPAY®dIC TOL PUNTPLKOV
Bavdtov. Mnopovv cuvontikd va avadpepBouv:

— H avaioOnoia npénet va divetal HOVO anod TENELPAUEVO
avaienoioroyo. ('Evag xpovog eumeipiog €ival o ka-
vovag yia TNV AyyAia).

— 'Evog BonBdg npénet va gival mapodv Tov propel cweTd
vo eEXOKNGEL TIEGT TOL KPLKOELSOUG.

— ITpénet va akorovBeitar pia Baoikn dradikacio ypriyo-
png ewoayoyns. (Tpia Aentd mpoo&uydvwong, micon
KPLKOELBOVG, LTVDTIKY 800T Ogl0mEVTIAANG TTOL OKO-
AovBeital apécmg and covgapedovio kot SlacwAVo-
on).

— M dwoitepn texvikny o amotuyio SlACOANVEOOTG
TpEneL va akolovBeitar av y pelacTel.

— IMeproyikéc TeXVIKEG HTOPOLV va Y PN CLHOTOIN B0V Yia
VO EAOYIOTOTOI|OOLY TOLG K1VEUVOLG Tov GyxeTifovTat
HE TN YEVIKT] avaloOnoia oTn HAIELTIKT APPOCTY.

— @uowkol kat dappakoroyikol pédodot mov emiBeBoiw-
VOLV TNV KEVOGT TOL OTOUAY 0L Katl avgnomn tov Ph kat
TOL YAGTPIKOV OYKOL TPENEL VA ¥ PNGLLOTOINB0VY Gav
BomONT1Ko TV Tapandve nedodwv.

Mo oyoractiky yxprion acharovg ypriyopns eica-
YOYNG HE TIEST) KPLKOELSOUG OO €V TENMELPANEVO AVAL-
oOnolordyo, eivar mbBavov akoun n peyarvtepn acdd-
Ao gvaviiov tng Bvntotntag e€aitiog Tov cLVEPOHOL
elopodnong o&éog.




