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ABSTRACT

In re cent ye ars, la pa ros co pic sur ge ry in ve te ri na ry me di ci ne has be co me a more com mon cli ni cal prac ti ce.

It has been ap plau ded be cau se of its ob vi ous be ne fits: less tis sue trau ma, fast he a ling, less post ope ra ti ve

pain and con se quent ly less post ope ra ti ve care. This mi ni mal ly in va si ve sur ge ry can ho we ver lead to se ri ous

phy si o lo gi cal chang es and com pli ca ti ons. In this re view, the ad van ta ges of la pa ros co py and the side-ef fects

of the anest he sia are ana ly zed. The ma jor pro blems en coun te red du ring la pa ros co pic sur ge ry are re la ted to

the car di o pul mo na ry ef fects of the pneu mo pe ri ton eum, sys te mic car bon di oxi de ab sorp ti on, ex tra pe ri to -

ne al gas in suf fla ti on and ve nous gas em bo lism.

Appropri a te anest he tic equip ment to mo ni tor the pa tient is ne ces sa ry, as it al lows the anest he si o lo gist to

re cog ni ze and tre at even tu al com pli ca ti ons. An un der stan ding of the ba sic pa thop hy si o lo gy of la pa ros co py

is re qui red be fo re de a ling with the in di vi du al pro blems of the pa tient. The sur ge on should be ade qua te ly

trai ned be fo re un der ta king any sur gi cal pro ce du re with a la pa ros co pe.

SAMENVATTING

De laat ste ja ren wor den meer en meer la pa ros co pi sche ing re pen uit ge voerd in de dier ge nees kun de. De la pa ro-

sco pie wordt toe ge juicht om wil le van zijn vele voord elen: min der weef sel trau ma, snel ler wond her stel, min der

post ope ra tie ve pijn en bij ge volg ook min der post ope ra tie ve zor gen. Deze mi ni maal in va sie ve chi rur gi sche tech -

niek kan ech ter aan lei ding ge ven tot ernsti ge fy si o lo gi sche ve ran de ring en en com pli ca ties. In dit over zicht wor den 

de voord elen en ne ve nef fec ten tij dens de anest he sie be spro ken. De meest uit ge spro ken pro ble men tij dens la pa ro-

sco pie zijn ge re la teerd aan de car di o pul mo nai re ef fec ten te wij ten aan het pneu mo pe ri ton eum, de sys te mi sche

CO2-ab sorp tie, de ex tra pe ri to ne a le ga sin suf fla tie en het ri si co op ve neu ze ga sem bo lie. Aang epas te anest he sie mo -

ni to ring van de pa ti ënt is nood za ke lijk om even tu e le com pli ca ties zo vlug mo ge lijk te her ken nen en te be han de len.

Enig be grip van de pa tho fy si o lo gie tij dens la pa ros co pie is ver eist om spe ci fie ke pro ble men van de pa ti ënt te on -

der ken nen. Ook moet de chi rurg vol doen de er va ring heb ben om de la pa ros co pie snel en cor rect uit te voe ren.

INTRODUCTION

The first do cu men ted la pa ros co py on a live, anes -
t he tized dog was per for med by Ge org Kel ling, a hu -
man sur ge on from Dres den, in the year 1901 (Lind -
berg, 2002). Ma jor im pro ve ments in the op ti cal
sy stem and the in tro duc ti on of the vi deo la pa ros co pe
in 1986 made en do sur ge ry re al ly po pu lar (Wil li ams

and Murr, 1993; Siegl et al, 1994). No wa days many

di a gnos tic pro ce du res and sur ge ries are per for med la -

pa ros co pi cal ly in dogs. La pa ros co py ena bles the sur -

ge on to in spect a lar ge num ber of ab do mi nal or gans:

gall blad der, kid neys, pan cre as, ova ries and li ver

(Rich ter, 2001). The small size of the wound and the

con se quent re duc ti on in tis sue trau ma en su re a quick

and une vent ful re co ve ry. The pa tient needs less post-
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ope ra ti ve care, fe wer anal ge sic drugs and no Eli za bet -
han col lar. The re is no con train di ca ti on to doing exer -
ci se af ter the in ter ven ti on, and both ani mal and ow ner
seem sa tis fied. In re cent ye ars many ve te ri na ri ans
have re cog ni zed the ad van ta ges of this non-in va si ve
tech ni que and la pa ros co pic sur ge ry has be co me a
more com mon pro ce du re in ve te ri na ry me di ci ne.
How ever, the re are some se ri ous side ef fects that may
oc cur du ring anest he sia which can make this non-in -
va si ve sur ge ry a po ten ti al ly high risk in ter ven ti on.
The anest he tic pro blems in he rent in the en dos co pic
tech ni que are dis cus sed in this re view.

BASICS OF LAPAROSCOPIC TECHNIQUE

Mi ni mal ly in va si ve sur ge ry re qui res ade qua te vi su a -
liza ti on and ac cess to ab do mi nal struc tu res. The re-
fore a pneu mo pe ri ton eum is es ta blis hed by ab do mi -
nal in suf fla ti on of car bon di oxi de (CO2), air, he li um
or ni trous oxi de (N2O) (Iber ti et al, 1987). This can be
done in two ways: a clo sed tech ni que with a Ve ress
need le or an open tech ni que with a Has son tro car. 

The Ve ress need le con tains a spring-lo a ded, hol -
low, blunt ob tu ra tor in ner por ti on and a stop cock
(Rich ter, 2001). The blunt ob tu ra tor pre vents ab do -
mi nal or gan trau ma, whi le the ou ter can nu la with a
sharp point ma kes the pe ne tra ti on of the ab do mi nal
wall ea sier.

In the open tech ni que, a pe ri um bi cal in ci si on is
made down to the pe ri um bi cal ca vi ty un der di rect vi -
si on. A Has son tro car is in ser ted and used to in still gas
through its can nu la. 

The pneu mo pe ri ton eum is es ta blis hed by gas pas -
sing through the ob tu ra tor into the ab do men. Gas
(usu al ly CO2) is in suf fla ted in tra pe ri to ne al ly un til an
in tra-ab do mi nal pres su re of maxi mal ly 15 mm Hg has 
been re ached (Rich ter, 2001). A la pa ros co pe is in ser -
ted through the can nu la. Eit her the sur ge on looks di -
rect ly through the ey e pie ce or at taches a vi deo ca me -
ra. This al lows the vie wing of the ope ra ti on field on a
mo ni tor. Wor king in stru ments such as an elec tro cau -
ter, bi op sy need les, gras pers, and scis sors are in tro du -
ced in the ab do men at se con da ry ports (Rich ter,
2001). 

INSUFFLATION GASES

The ide al in suffla ti on gas should be trans pa rent, co -
lor less, non-ex plo si ve, phy si o lo gi cal ly in ert; it is
neit her ab sor bed nor eli mi na ted by the pul mo na ry sys -
tem (Ko la ta and Free man, 1999). Se ver al dif fe rent
ga ses have been te sted and car bon di oxi de is no wa -
days the gas of choi ce for cur rent cli ni cal ap pli ca ti on.

Unli ke ni trous oxi de or air, it does not sup port com -
bus ti on and can the re fo re be used with elec tro cau te ry. 
CO2 is more so lu ble than the ot her in suf fla ti on ga ses,
he re by de cre a sing the risk for gas em bo lism; fur ther -
mo re it is rat her in ex pen si ve. The ad ver se ef fects of
CO2 are pe ri to ne al ir ri ta ti on due to for ma ti on of car -
bo nic acid and its ab sorp ti on into the blood, pos si bly
le a ding to hy per cap nia with en suing sti mu la ti on of
the sym pa the tic ner vous sy stem (hy per ten si on,
tachy car dia, arrhythmi as), va so di la ta ti on and me ta -
bo lic aci do sis (Wil li ams and Murr, 1993). Under
anest he sia, po si ti ve pres su re ven ti la ti on is ne ces sa ry
in or der to main tain nor mo cap nia.

N2O has anal ge sic pro per ties and gi ves less pe ri to -
ne al ir ri ta ti on than CO2, but it is highly in flam ma ble
and pre clu des the use of elec tro co a gu la ti on (Wolf et
al, 1994, Duke et al, 1996). Mo re o ver, it can lead to
dis ten si on of hol low vis ce ra con tai ning ni tro gen, and
may cau se dif fu si on hy poxia du ring re co ve ry. The in -
ert ga ses (he li um, ar gon and xe non) have si mi lar ad -
van ta ges as ni trous oxi de, but are more ex pen si ve and
in du ce a hig her risk of gas em bo lism.

Air and oxy gen are ne ver used no wa days. The se
ga ses are ex plo si ve and can pro mo te air em bo lus be -
cau se of their low blood so lu bi li ty.

MAIN SIDE EFFECTS OF PNEUMO PERITO NEUM

The nor mal in tra pe ri to ne al pres su re in man va ries
from -5 to +7 mm Hg with an ave ra ge of +2 mm Hg
(Iber ti et al, 1987). An in cre a se in ele va ted in tra-ab -
do mi nal pres su re (IAP) cau ses im por tant car di o vas -
cu lar, pul mo na ry and re nal chang es. 

A de cre a se in car di ac out put by re duc ti on of ve -
nous re turn and hig her af ter lo ad due to in cre a sed pe -
rip he ral re sis tan ce can be ex pec ted when the in tra-ab -
do mi nal pres su re goes up to 40 mm Hg. This has been
con fir med in se ver al stu dies (Ivank ovich et al, 1975;
Kash tan et al, 1981; Wil li ams and Murr, 1993;
O’Malley and Cun ning ham, 2001). On the ot her
hand, the stu dy of Duke et al (1996) sho wed no sig ni -
fi cant change in car di ac out put du ring an in tra-ab do -
mi nal pres su re of 15 mm Hg. An ini ti al so-cal led pa ra -
doxi cal in cre a se in car di ac out put has also been
re por ted in man. This phe no me non was ex plai ned by
the re duc ti on of blood vo lu me in the splanch nic vas -
cu la tu re and re dis tri bu ti on to the cen tral com part -
ment (Richard son and Trink le, 1976; Chui et al.,
1993). 

The high pres su re in the ab do men cau ses a cra ni al
shift of the di aphragm to wards the tho ra cic ca vi ty,
which le ads to an in cre a se in in tra tho ra cic pres su re.
The ele va ted IAP tends to in cre a se phy si o lo gi cal
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dead spa ce and re du ce com pli an ce, le a ding to a de cre -
a se in func ti o nal re si du al ca pa ci ty and a ven ti la ti -
on-per fu si on mis match. The cra ni al mo ve ment of the
di aphragm en han ces the for ma ti on of ate lec ta sis,
which can de cre a se the oxy ge na ti on of the pa tient.
Pe ri o pe ra ti ve hy poxe mia can oc cur if gas mix tu res
with a low O2 frac ti on (e.g. FiO2 30% to 40%) are ad -
mi nis te red (Duke, 1996). The se chang es are more
pro noun ced in pa tients with car di ac or pul mo na ry
dis e a ses. A cap no gram is use ful for me a su ring end-ti -
dal CO2 in anest he ti zed pa tients, but end-ti dal CO2

may not al ways re flect ac cu ra te ly the ven ti la ti on sta -
tus. A pe ri o dic ar te ri al blood gas ana ly sis is cert ain ly
jus ti fied in pa tients un der going la pa ros co py. When
CO2 is used as ab do mi nal in suf fla ti on gas, the ar te ri al
par ti al pres su re of car bon di oxi de (PaCO2) usu al ly in -
cre a ses due to trans pe ri to ne al ab sorp ti on of CO2. Hy -
per car bia and as so ci a ted res pi ra to ry aci do sis can be
con trol led by in cre a sing the mi nu te ven ti la ti on du -
ring in ter mit tent po si ti ve pres su re ven ti la ti on (Duke
et al, 1996). Sub cu ta ne ous or re tro pe ri to ne al in suf -
fla ted CO2 is ab sor bed fas ter than in tra pe ri to ne al CO2

(Koi vu sa lo and Lind gren, 2000). No change oc cur red 
in PaCO2 when the in suf fla ti on gas was he li um
(Leighton et al, 1992) and N2O (Ivank ovich et al,
1975).

Oli gu ria is a com mon ob ser va ti on du ring la pa ro-
sco py in man. When the IAP pres su re in cre a ses to 20
mm Hg, the re nal vas cu lar re sis tan ce in cre a ses by 555 
% and the re nal glo me ru lar fil tra ti on rate de cre a ses by 
25 % (O’Malley and Cun ning ham, 2001). The com -
pres si on of the ab do mi nal vena cava, on the one hand,
and the in cre a se in the ADH le vel, on the ot her, are the
pos si ble cau ses of de cre a sed uri na ry out put (Koi vu -
sa lo and Lind gren, 2000; O’Malley and Cun ning ham, 
2001). Anu ria has also been re por ted in dogs with an
IAP up to 40 mm Hg (Bai ley and Pa blo, 1999).

OTHER CARDIOPULMONARY RISKS OF PNEU -
MO PERITONEUM

Ve nous gas em bo lism is a se ve re com pli ca ti on that
can oc cur du ring la pa ros co py (Wolf et al, 1994). The -
re is a risk of punc tu ring the ve nous sy stem through an 
in ap propri a te use of the Ve ress need le. Ten si on pneu -
mo pe ri ton eum can also for ce gas into an in ju red ves -
sel. Even more im por tant ly, high in tra-ab do mi nal
pres su res (20 to 40 mm Hg) fa vor the for ma ti on of gas
em bo li. The so lu bi li ty of the in suf fla ted gas is the
most sig ni fi cant fac tor: a low so lu bi li ty is ac com pa -
nied by a hig her risk for em bo li (Wolf et al, 1994).
Small amounts of gas pro vo ke few pro blems, whi le
lar ge amounts of gas bub bles can re du ce or even stop

the flow of blood to wards or in the he art. De ath oc curs 
be cau se an “air lock” is cre a ted in the right at ri um and
vent ri cle and the pul mo na ry ar te ries with a con se -
quent ob struc ti on of the pul mo na ry flow. This “air -
lock” re sults in re du ced ve nous re turn with a de cre a se
in car di ac out put and a sub se quent acu te right he art
fail ure (Chui et al, 1993). This phe no me non can be dia -
gno sed by a ty pi cal mill-wheel mur mur on aus cul ta ti -
on, a sud den ly oc cur ring hy poxe mia (low pe rip he ral
oxy gen sa tu ra ti on) and sys te mic hy po ten si on and a
de cre a se in end ti dal CO2 (Bai ley and Pa blo, 1999;
Gil roy and Anson, 1987). The cha rac te ris tic mill-
 wheel mur mur is a crun ching sound cau sed by the
right vent ri cle be a ting against the air bub bles. Tre at -
ment should be im me di a te and in clu des dis con ti nu a -
ti on of in suf fla ti on to ge ther with a CPR and the pla ce -
ment of a cen tral ve nous line to try to as pi ra te the
ac cu mu la ted gas (Gil roy and Anson, 1987).

Gas can ac ci den tal ly be in suf fla ted out si de the pe -
ri toneal ca vi ty, which can lead to sub cu ta ne ous em -
p hysema. The sub cu ta ne ous or sub fas ci al emp hy se -
ma usu al ly re sol ves af ter 24 hours. Due to pos si ble
exis ting small de fects in the di aphragm which have
gone un no ti ced, the gas can en ter pleur al and pe ri car -
di al spa ces cau sing pneu mot ho rax, -me di as ti num and 
-pe ri car di um. The con se quent pneu mot ho rax can in -
du ce hy poxe mia, tachyp noe and tachy car dia with hy -
po ten si on. An ap propri a te the ra py for pneu mot ho rax
in vol ving a one-way Heim lich val ve is in di ca ted.

Arrhythmi as such as si nus bra dy car dia and even
asys to ly can oc cur due to a va gal sti mu la ti on in du ced
by a fast in tra-ab do mi nal in suf fla ti on. 

INFLUENCES OF POSITIONING

Du ring en dos co pic sur ge ry the sur gi cal ta ble is til -
ted to al low a bet ter view of the area of in te rest. Pa -
tient po si ti o ning du ring la pa ros co py has ma jor ef -
fects on most he mo dy na mic pa ra me ters. Du ring the
clas sic Tren de len burg po si ti on (30° head down), ab -
do mi nal or gans sli de cra ni al ly al lo wing a bet ter view
of the cau dal ab do mi nal ca vi ty. This po si ti on is ac -
com pa nied with an in cre a sed pres su re on the di -
aphragm in du cing chang es in pul mo na ry mecha nics
and car di o vas cu lar pa ra me ters. He art rate ge ne ral ly
re mains con stant, but car di ac out put de cre a sed sig ni -
fi cant ly in men and dogs (Bai ley and Pa blo, 1999).
A15° of the head-down po si ti o ning in anest he ti zed
dogs was de mon stra ted to have less im pact on car di ac
out put whi le using an IAP of 15 mmHg (Wil li ams and
Murr, 1993).

Du ring the re ver se Tren de len burg po si ti on (30°
head up), ab do mi nal or gans sli de cau dal ly al lo wing a
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bet ter view of the cra ni al area of the ab do men. A sig -
ni fi cant de cre a se in car di ac out put and stro ke vo lu me
was ob ser ved in men and dogs due to ve nous pool ing,
along with a sig ni fi cant de cli ne in pre lo ad (Wil li ams
and Murr, 1993; Duke, 1996; O’Malley and Cun ning -
ham, 2001) ( Ta ble 1).

SPECIFIC ASPECTS OF THE ANESTHETIC PRO -
TOCOL FOR LAPAROSCOPIC PROCEDURES

A ca re ful exa mi na ti on should pre ce de any la pa ro-
sco pic in ter ven ti on. Coexis ting dis e a ses such as di a -
be tes mel li tus or hy pert hy roi dism should be tre a ted
pre o pe ra ti ve ly. Pa tients with a di aphrag ma tic her nia
or with in fec ti ons of the ab do mi nal wall should not be
sche du led for sur ge ry.

The car di o vas cu lar chang es that are in du ced by the
pneu mo pe ri ton eum should be ta ken into con si de ra ti on
when choos ing an anest he tic pro to col.

A low dose of phe not hi a zi nes (such as acepro ma zi ne) 
indu ces mo de ra te se da ti on and mus cle re laxa ti on.
Ho we ver, the se neu ro lep tics are ac com pa nied by an

alp ha-ly tic ef fect (dose de pen dant va so di la ta ti on),
which may in ten si fy the car di o vas cu lar chang es as so -
ci a ted with la pa ros co py. Alpha-2 ago nists (in clu ding
xyl azi ne and me de to mi di ne) pro du ce anal ge sia, mus -
cle re laxa ti on and se da ti on. The se drugs re du ce car di ac 
out put sig ni fi cant ly and in cre a se pul mo na ry and sys te -
mic vas cu lar re sis tan ce. The re fo re the car di o vas cu lar
side ef fects that oc cur do not jus ti fy the use of alp ha-2
ago nists in la pa ros co pic pro ce du res. Post ope ra ti ve
pain can be mi ni mi zed by anal ge sics if they are gi ven
be fo re sur gi cal ma ni pu la ti on (preemp ti ve anal ge sia).
Anal ge sia can be pro vi ded by opi oids, local anest he -
tics or non ste roi dal anti-in flam ma to ry agents, whe -
ther ad mi nis te red alo ne or in com bi na ti on. The ef -
fects of opi oids on the car di o vas cu lar sy stem are
mi ni mal (Mar tin, 1983); a cli ni cal ly re le vant res pi ra -
to ry de pres si on is ra re ly ob ser ved in pa tients, ex cept
for the po tent opi oids, in clu ding fen ta nyl, su fen ta nil
and al fen ta nil (No lan and Reid, 1991, Hall et al,
2001). Induc ti on can be per for med eit her with thi o -
pen tal or pro po fol. Pro po fol was pro ven to in du ce a
re duc ti on in the size of the spleen com pa red to thi o -

137 Vlaams Dier ge nees kun dig Tijd schrift, 2005, 74

Ta ble 1. Influ en ces of po si ti o ning on car di o pul mo na ry pa ra me ters du ring la pa ros co py in dogs.

TRENDELENBURG POSITION 

INCREASE DECREASE

Mean ar te ri al blood pres su re Func ti o nal re si du al ca pa ci ty

Mean pul mo na ry ar te ri al pres su re Pul mo na ry com pli an ce

Pul mo na ry shunt frac ti on Vi tal ca pa ci ty

Ce re bral ve nous, spi nal fluid pres su re Stro ke vo lu me

Vas cu lar re sis tan ce Index of car di ac con trac ti li ty

 Mi nu te ven ti la ti on

  

REVERSE TRENDELENBURG POSITION

INCREASE DECREASE

He art rate Car di ac out put 

Mean ar te ri al blood pres su re Ce re bral vas cu lar re sis tan ce

 Mi nu te ven ti la ti on

 Vi tal ca pa ci ty

  



pen tal, de cre a sing ac ci den tal punc tu ring of the spleen 
du ring the pla ce ment of the tro car (Wil son et al,
2004).

The main te nan ce of anest he sia for la pa ros co py is
ge ne ral ly per for med with an in ha lent agent such as
isof lu ra ne, se vof lu ra ne and des flu ra ne. Sup ple men -
tal anal ge sia is pro vi ded pre o pe ra ti ve ly by an opi oid
such as fen ta nyl or su fen ta nil, eit her gi ven as a con ti -
nu ous rate in fu si on or ad mi nis te red in boli (Mar tin et
al, 2001). Nit rous oxi de is not re com men ded as the re
is litt le MAC re duc ti on com pa red to men and it le ads
to low in spi red oxy gen con cen tra ti on. Mo re o ver, ni -
trous oxi de dif fu ses into vis ce ra con tai ning ni tro gen,
dis ten ding he re by the in tes ti nes and in ter fe ring with
the la pa ros co pic field.

Lo cal and re gi o nal anest he sia, such as epi du ral
anest he sia with li do cai ne or bu pi va cai ne, help to pro -
vi de sup ple men tal anal ge sia and are at trac ti ve for
post ope ra ti ve pain ma na ge ment (Bai ley and Pa blo,
1999). 

Neu ro mus cu lar bloc king agents help to maxi mi ze
ab do mi nal dis ten si on whi le mi ni mi zing in tra-ab do -
mi nal pres su re (Chui et al, 1993, Bai ley and Pa blo,
1999). Agents such as at ra cu ri um or ve cu ro ni um can
be used for that pur po se (Jo nes, 1985). Atra cu ri um in
pigs, ho we ver, did not al ter the pul mo na ry or ab do mi -
nal el as tic pro per ties (Chas sard et al, 1996); so the use 
of neu ro mus cu lar bloc king agents du ring la pa ros co -
pic in ter ven ti ons in dogs re mains con tro ver si al.

The ani mals should pre fe ra bly be mecha ni cal ly
ven ti la ted with ade qua te mo ni to ring (ti dal vo lu me,
in spi ra to ry and ex pi ra to ry time and po si ti ve end ex pi -
ra to ry pres su re). The mi nu te vo lu me has of ten to be
in cre a sed by 20-30 % to main tain nor mo cap nia. Whe -
ther pres su re con trol led or vo lu me con trol led ven ti la -
ti on is used, is a mat ter of equip ment avai la ble and
per so nal pre fe ren ce. Vo lu me con trol led ven ti la tors
de li ver a pre set ti dal vo lu me wit hout re gard for the
maxi mum in spi ra to ry pres su re. Lar ge ti dal vo lu mes
(12-15 ml/kg) pre vent al ve o lar ate lec ta sis and hy -
poxe mia, but the re is a hig her risk for ba rot rau ma du -
ring in ter mit tent po si ti ve pres su re ven ti la ti on (Chui
et al, 1993). Pres su re con trol led machi nes al low in -
spi ra to ry vo lu mes (de pen ding on the com pli an ce and
air way re sis tan ce) to vary. As the anest he si o lo gist of -
ten has to use high air way pres su re to over co me the ef -
fect of in cre a sed in tra-ab do mi nal pres su re for a gi ven
vo lu me, this me thod al lows a more safe and ef fi cient
ven ti la ti on. Chang es of res pi ra to ry com pli an ce and
in cre a se in air way pres su re du ring la pa ros co py can be 
mo ni to red using pres su re-vo lu me or flow-vo lu me
loops of a side-stre am spi ro me try mo ni tor. With this
me thod, any change in air way pres su re, ti dal vo lu me,

re sis tan ce or com pli an ce can be eva lu a ted and cor rec -

ted, if nee ded. Post ope ra ti ve anal ge sia is best

pro vi ded with a re pe a ted do sing of a long-ac ting par -

ti al mu-opi oid (6-8 hours post ope ra ti ve anal ge sia)

such as bupre norp hi ne or with an epidural analgesia.

CONCLUSION

In the fu tu re, mi ni mal ly in va si ve sur ge ry will su -

re ly be co me the me thod of choi ce for some se lec ted

sur gi cal and di a gnos tic pro ce du res (Siegl et al, 1994;

Rich ter, 2001). Ho we ver, both sur ge on and anest he si o -

logist must be pre pa red to en coun ter po ten ti al pro -

blems oc cur ring du ring the en dos co pic in ter ven ti on.

The ma jor pro blems are re la ted to the car di o pul mo na -

ry ef fects of the pneu mo pe ri ton eum and the sys te mic

car bon di oxi de ab sorp ti on. Other risks are ex tra pe ri -

to ne al gas in suf fla ti on, ve nous gas em bo lism and

unin ten ti o nal in ju ries. Obvi ous ly a ven ti la tor and ap -

propri a te mo ni to ring equip ment for de tec ting ear ly

ir re gu la ri ties should be avai la ble, and both sur ge on

and anest he si o lo gist should al ways be pre pa red to

per form an open la pa ro to my. 

Ini ti al ly, la pa ros co py ta kes long er to per form, but

as the trai ning and ex pe rien ce of the sur ge on and the

anest he si o lo gist in cre a se, the du ra ti on of the pro ce -

du re de cre a ses. 

Over all, the re cent ly in tro du ced tech ni que of la pa -

ros co py should be co me a so-cal led “safe tech ni que”,

who se ul ti ma te goal is the patient’s well-being. 
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KOEI EN MEES TERS EN PAAR DEN MEES TERS IN DE JA REN 1600

(II)

Hoe ging en de koei en mees ters be schre ven op pag.
116 vol gens de ge ge vens te vin den in de ze ven tien -
de-eeuw se hek sen pro ces sen te werk?  Om te zien of
een koe ziek was, ba seer de een smid die ook koei en -
mees ter was uit Zul te, zich lou ter op ui ter lij ke te kens,
zo als de stand van de ogen van de bees ten. Hij be han -
del de de zie ke koe van Antheu nis de Sloo ve re met
ader la ting en al ler lei drank jes. Pie ter Min ne liet ver -
staan dat hij als koei en mees ter al leen ‘natuurlijke’
ziek ten be han del de, zo als de bloed ziek te, de balg -
pijn, het qua lick com pas en de pest. In ge val len van
‘bloedziekte’ voer de hij ader la ting en uit. Uit er va ring
wist hij heel goed dat de mees te koei en en paar den
wor men had den en dat die wor men bij paar den meest -
al in de pens (sic) en bij koei en ach ter het hart te vin -
den wa ren.

Als het ver keerd af liep, durf den deze ‘dieren -
artsen’ lijk schou wing en aan om op zoek te gaan naar

mo ge lij ke ziek te oor za ken. Zo sneed de paar den mees -

ter Ca rel Po pu lier het paard van Jan Min ne open en

vond er fe ny neg he bees ten (het La tijn se ve ne num of

ver gift be te ken de in de streek ook scha de lijk in sect)

ende slym als pu ge reck (kik ker dril). Twee van die

bees ten za ten rond het hart en ze had den elk twee

vleu gels. Bij de dis sec tie van een an der paard vond hij 

fe ny nig he bees ten in de vorm van ‘palinghen’ en in

koei en fe ny nig he bees ten ghe lyck lop pen (bloed zui -

gers – Hi ru do) ende plat te ghe lyck blic ken (zoet wa -

ter vis je). Uit de muil van een kalf kwam er een bees te

ghe lyck een lop pe die zich op een bord lang zaam uit -

rok. Dat wa ren ech ter geen al le daag se be vin ding en.

Ze we zen op be to ve ring …

Bron: Mon bal lyu J., 2003 (zie pag 116)
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Uit het ver le den


