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Abstract

　　We　evaluated　the　effect　of　prostaglandin　Ei　（PGEi）

infusion　on　plasma　concentrations　of　lidocaine　inject－

ed　into　the　epidural　space　during　lower　abdominal

surgery．　Fourteen　female　patients　undergoing　gyne－

cologic　surgery　under　epidural　blockade　plus　general

anesthesia　were　divided　into　two　groups．　ln　the　PGE　i

group　（n＝7），　O．　02　pt　g　・　kg－i　・　mi．n’i　of　PGEi　was　admin－

istered　intravenously　during　surgery．　ln　the　control

group　（n＝7），　patients　were　not　given　PGEi．　Plain　1．　5

0／o　lidocaine　solution　was　injected　through　the　epidural

catheter　by　10　ml　bolus，　followed　by　continuous

administration　of　8　ml・／h’i，　There　was　no　significant

difference　in　the　plasma　lidocaine　concentrations　over

120　min　after　initial　injection　of　lidocaine　between　the

two　groups，　However，　the　concentration　at　180　min

after　initial　injection　in　the　PGEi　group　was　＄ignifi－

cantly　lower　than　that　in　the　control　group　（p〈O．　05）．

The　maintained　hepatic　blood　flow　by　PGEi　may

contribute　to　this　result．

　　Key　words　；　Plostaglandin　Ei，　Plasma　lidocaine

concentration，　Epidural　blockade．

lntroduction

　　B．ecause　the　m勾or　part　of　lidocaine　injected　into　the

epidural　space　is　absorbed　through　the　epidural　ve・ssels

and　degraded　in　the　liver，　hepatic　blood　flow　plays　an
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important　role　for　a　detemination　of　plasma　lidocaine

concentration　i）．　Therefor，，　there　js　a　possibility　that

plasma　lidocaine　conoentration　increases　due　to　reduc－

tion　in　hepatic　blood　flow　during　abdominal　surgery3・4）．

Previous　study　suggested　that　intravenous　（IV）　admin－

istration　of　prostaglandin　E　i　（PGEi）　produces　an．

increase血hepatic　blood　flow5）．　We　hypothesized　that

if　PGEi　maintains　hepatic　blood　flow　during　epidural

blockade，　then　it　will　affect　lidocaine　concentrations．

Hence，　we　administered　PGEi　in　patients　who　under－

went　lower　abdominal　surgery　and　evaluated　the

changes　in　the　plasma　concentrations　of　lidocaine．

Materials　and　Methods

　　The　protocol　of　this　study　was　approved　by　our

ethics　committee，　and　informed　consent　was　obtained

from　each　patient．　The　subjects　were　14　adult　female

patients　of　ASA．　physical　status　1　who　had　been

scheduled　for　major　gynecologic　surgery　whose　oper－

ating　time　was　expected　over　3　hr．　Patients　with

hepatic　or　cardiopulmonary　disorders　were　excluded．

　　Preanesthetic　medications　consisted　of　2．　0－2．　5　mg

of　midazolam　and　O．　5　mg　of　atropine　injected　intra－

muscularly　l　h　before　anival　to　the　operating　room．　A

18－gauge　IV　catheter　was　placed　fbr　in血sion　of

lactated　Ringer’s　solu直on　at　8－10　m1。k91・hrl　dur血9

the　study．

　　For　the　patient　in　the　lateral　position，　a　catheter　was

inserted　5　cm　directed　cephalad　through　a　16－gauge

Tuohy　needle　into・　the　epidural　space　at　the　L2－3　or　L3

－4　interspace　after　inf／iltrations　of　skin　and　para一
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vertebral　structures　with　1　90　mepivacaine．　The　epi－

dural　space　was　identified　using　the　loss　of　resistance

method．　The　catheter　was　aspirated　care血lly　to　ex－

clude　the　intrathecal　or　intravascular　placement．

　　The　anesthesia　was　induced　with　thiamylal　（3　mg・

kg’i　IV）　followed　by　vecuronium　（O．　1　mg・kgi　IV）．

After　orotracheal　intubation　the　anesthesia　was　main－

tained　with　O．　5　’9e　isoflurane　in　2　1・min’i　oxygen　and

41・min’i　nitrous　oxide．　lncremental　doses　of　vecu－

ronium　2　mg　were　given　IV　when　required　throughout

surgery．　Ventilation　was　controlled　mechanically　to

maintain　the　end－tidal　carbon　dioxide　concentration　at

35－40　m．mHg．　A　radial　arterial　catheter　was　inserted

for　conimuous　monitoring　of　arterial　blood　pressure

and　collection　of　blood　samples．

　　Shortly　after　the　intubation，　1．　5　90　plai／n　lidocaine

was　injected　through　the　epidural　catheter　as　a　10　ml

loading　bolus，　followed　by　continuously　admini　stra－

tion　of　8　mi　・hr－i　during　surgery．　Patients　’were　di　vided

into　twe　groups　at　random．　ln　the　PGEi　group　（n＝7），

O．02pt　g・kg－i・min－i　of　PGE　i　was　infused　after　the

induction　of　anesthesia　until　the　end　of　surgery．　ln　the

control　group　（n＝7），　patients　vvere　not　given　PGEi．

　　Blood　samples　（5　ml）　were　collected　at　20，　40，　60，

120，　and　180　min　after　the　initial　injection　of

lidocaine．　Plasma　was　separated　by　centrifugation

（3000　rpm），　and　kept　at　一40℃unti1　the　analysis．　The

plasma　lidocaine　concentrations　were　measured　by　a

high　performance　liquid　chromatography　system

（pump　：　HLC－803D，　TOSOH，　Tokyo，　Japan）　set　at　230

nm．　A　computing　integrator　（Chromatopack　C－RIA，

Shimazu　Corporation，　Kyoto，　Japan）　was　used　to

calculate　the　peak　area．　The　mobile　phase　was　consti－

tuted　of　acetonitrile　and　O．　05　mol／sodium　phosphate

buffer（29：71，　vlv，　pH　3．3）；flow　rate　O．6m1血in．

The　reversed　column　was　pt　Bondashere　5　pt　C8－100A

（3．9mm　X　15cm）．　The　coefficient　of　variation　of

measured　lidocaine　concentration　by　C　18　Sep－Pak

method　was　2．　0－9．0　90　and　the　recovery　of　lidocaine

was　65－71　90　over　a　concentration　range　of　O．　2－5．O

pt　g．ml’i．

　　Mean　arterial　pressure　（MAP）　and　heart　rate　（HR）

were　measured　continuously　and　recorded．　The　esti－

mated　blood　loss，　urinary　output，　arnount　of　infused

Table　l　Patient　eharacterictics　and　clinical　features

PGEi　group

（n＝7）

Control　，group

　　（n＝　7）

Age　（years）

Weight　（kg）

Height（cm）

D皿ratio！）　of　operatilon．（皿in＞

Blood　loss　（g）

Urine　volume（m　1　）

Infusion（m1）

Ephedrine　（mg）

　51．5±

　59．5±

157．3±

225　±

512

165　±

2170

　　8．　0±

13．7

10．　5

3．9

32

±255

72

±475

3．　1

　42．8±　12．5

　54．8±　9．0

　154．6±　3．4

212　±　26

441　±198

174　±　80

2275　±319

　　7．5±　2．0

Values　are　mean　±　SD．

lactated　Ringer’s　soludon，　and血e　cumula口ve　dose　of

ephedrine　during　surgery　were　recorded．　Hypotension

was　defined　as　a　systolic　arterial　pressure　（SAP）　〈90

inm正i【g　or　a．decrease　in　SAP．＞30％of　preanesl血etic

value，，　and　was　treated　with　5－10　mg　of　ephedrine　IV．

　　Results　were　expressed　as　mean　±　SD．　Statistical

analysis　was　performed　by　Student’s　T－test．　A　p　value

〈O．　05　was　considered　to　be　significant．

Results

　　BOth　gro叩s　were　comparable　for　patients’charac－

teristics，　estimated　blood　loss，　urinary　output，　volume

of　infused　lactated　Ringer’s　solution，　and　dose　of

ephed血e　during　the　study（Table　1）．

　　There　was　no・・　significant　difference　in　HR　between

the　two　group，　MAP　was　decreased　after　the　epidural

injection　of　lidocaine　in　both　groups，　but　these　changes

were・　not　significant．　No　significant　difference　between

the　two　groups　was　noted　in　MAP　（Fig．1）．　SAP　was

maintained　over　90　mmHg　throughout　the　study．

　　Differences　in　the　plasma　lidocaine　concentrations

at　20，　40，　60，　120血after　the　initial　injection　of

lidocaine　were　no　significant　between　two　groups．

However，　the　concentration　at　180　min　after　the　initial

injection　in　the　PGE　i　group　was　significantly　1ower

than　that　in　the　control　group　（Fig．2）．　There　was　no

case　whose　concentration　was　abnormally　high．

Discussion

　　The　present　＄tudy　demonstrated　that　the　infusion　of

PGEi　suppresses　the　increase　in　the　plasma　concentra－

tions　of　lidocaine　in　patients　undergoing　gyneeologic
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Fig　1．　Changes　in／　heart　rate　and　mean　arterial　pressure（dur－

　　　　　ing　measurement）．　Values．　are　mean　±SD．　Open

　　　　　circles　；　PGEi　group，　closed　circles　；　control　group．
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Fig　2．　Changes　in　plasma　lidocaine　concentration（during

　　　　　　measurement）．　Values　are　mean　±SD．　Open　circles　；

　　　　　　PGEi　group，　closed　circles　；　control　group．

　　　　　　＊　P〈　O．05　versus　control　group．

surgery　under　epidural　blockade　plus　general　anes－

thesia．

　　Because　approximately　70　％　of　lidocaine　is　elimi－

nated　from　the　blood　after　a　single　circulation　through

the　liver，　hepatic　circulatory　disturbance　reduces　the

clearance　of　plasma　lidocainei）．　Several　factors，　su．ch

as　surgical　procedures，　anesthetic　agents，　and　mechani－

cal　ventilation，　affect　hepatic　circulation　during　sur－

gery6）．　Surgical　stress　induces　the　release　of　various

hormones　and　substances　which　impair　hepatic　circu－

lation7）．　Laparotomy　causes　mesenteric　vasoconstric一

tion　・and　disturbs　the　splanchnic　circulation6“8）．　Gelman

and　co－workers3・4，6）　described　that　laparotomy　is　asso－

ciated　with　a　profound　decrease　in　hepatic　blood　flow．

Therefore，　there　is　possibility　that　the　plasma　lidocaine

concentrations　increased　unexpectedly　in　some　pa－

tients　undergoing　laparotomy　by　the　reduction　in

hepatic　blood　flow．　The　study　from　our　laboratory

showed　that　the　plasma　concentrations　of　lidocaine

increase　significantly　during　hepatectomy9）．

　　A　low　dose　PGEi　has　been　reported　to　maintain

organ　blood　flow，　despite　a　drop　in　systemic　arterial

pressureiO）．　PGEi　acts　directly　on　the　vascular　smooth

muscle　and　increases　hepatic　blood　flow5）．　Thus，　it　can

be　speculated　that　PGEi　may　improve　the　clearance　of

drugs　whose　systemic　elimination　is　dependent　on

hepatic　blood　flow，　Takasaki　et　al．iii）　described　that　the

plasma　／bupivacaine　concentration　decreases　more　rap－

idly　during　PGE　i．　induced　hypotension　than　during

trimetaphan　induced　hypotension．　Our　study　revealed

，that　the　increase　in　the　plasma　concentration　of

lidocaine　is　suppressed　by　a　low　dose　administration　of

PGE，．

　　In　this　study，　the　difference　in　the　plasrna　lidocaine

concentrations　between　two　groups　was　found　only　at

180min　a食er　the　initial切ection．　We　do　not　know伽s

reason，　but，　prolonged　surgical　stress　might　induced

significant　reduction　in　hepatic　blood　flow　and　the

lidocaine　clearance　in　’the　control　group．　We　ad－

ministrated　lidocaine，　continuously　because　intemitted

injection　of　local　anesthetics　into　the　epidural　space　is

reported　to　cause　the　crenate　increasing　of　the　plasma

concentrations12）which　makes　it　dif血culty　to　measure

the　proper　concentrations．

　　Hemodynamic　alternation　is　one　of　the　major

deteminations　of　hepatic　blood　flow．　Although　epi－

dural　or　spinal　anesthesia　decreases　hepatic　blood　flow

in　parallel　with　a　decrease　in　arterial　blood　pressure，

these　reductions　can　be　attenuated　by　ephedrine

administrationi3・i4）．　ln　this　study，　we　used　ephedrine　to

maintain　the　arterial　blood　pressure　and　the　total　doses

of　ephedrine　was　comparable　between　two　groups．

Thus，　systemic　hemodynamic　changes　induced　by

epidural　anesthesia　appear　to　have　little　effect　on

hepatic　circulation　to　contribute　to　our　result．

Presented by Medical*Online



70 循環制御第18巻第1号（1997）

　　In　conclusion，　a　low　dose　of　PGEi　suppresses　the

increase　in　the　plasma　concentrations　of　lidocaine　in

patients　undergoing　gynecologic　surgery　under　epi－

dural　blockade．　The　maintained　hepatic　blood　flow

during　laparotomy　by　PGEi　may　contribute　to　this

finding，
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