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SUMMARY

An im pa la (Ae py ce ros me lam pus) pre me di ca ted with a com bi na ti on of xyl azi ne, car pro fen, me tha do ne

and atro pi ne was anest he ti zed with isof lu ra ne in oxy gen for ti bi al frac tu re re pair in com bi na ti on with a lum -

bo sa cral epi du ral in jec ti on of bu pi va cai ne for ad di ti o nal anal ge sia and mus cle re laxa ti on du ring sur ge ry. The 

car di o pul mo na ry pa ra me ters re mai ned wit hin nor mal rang es, ex cept for an ini ti al hy per ven ti la ti on. Re co ve ry

af ter 3 hours of anest he sia fol lo wing ad mi ni stra ti on of ati pa me zo le was fast and une vent ful. Sub cu ta ne ous

ad mi ni stra ti on of car pro fen du ring a pe ri od of 5 days as su red ade qua te post ope ra ti ve anal ge sia.

SAMENVATTING

Na pre me di ca tie met een com bi na tie van xyl azi ne, car pro fen, me tha do ne en atro pi ne werd een im pa la (Ae py -

ce ros me lam pus) on der al ge me ne verd oving ge bracht met isof lu raan en zuur stof voor chi rur gi sche cor rec tie van

een ti bi a frac tuur. Bij ko men de in tra-ope ra tie ve anal ge sie en spier re laxa tie wer den be ko men door het uit voe ren van 

een lum bo sa cra le epi du ra le in jec tie met bu pi va ca ïne. Op een ini ti ële hy per ven ti la tie na ble ven alle car di o pul mo -

nai re pa ra me ters bin nen de nor ma le gren zen. Het ont wa ken na 3 uur anest he sie voor af ge gaan door de toe die ning

van ati pa me zo le ver liep snel en pro bleem loos. Toer ei ken de post ope ra tie ve anal ge sie ge beur de met sub cu ta ne in -

jec ties van car pro fen ge du ren de 5 da gen.

INTRODUCTION

The phy si cal and che mi cal res trai ning of wild ru -

min ants is a chal lenge for the ve te ri na ri an. Ante lo pes

have ex plo si ve phy si cal po wer and are of ten self-de -

struc ti ve whi le being hand led (Sedgwick, 1999). A

dif fe rent ap pro ach to im mo bi li za ti on must be made

be tween free-rang ing wild ani mals and tho se li ving in 

cap ti vi ty. Nor mal ly, in tra mus cu lar anest he tics are

used for the im mo bi li za ti on and cap tu re of the se ani -

mals. The cap tu re of free-rang ing wild rum inants can

be done by re mo te de li ve ry of a dart (blow pi pes, CO2

rif les, etc.) lo a ded with an im mo bi li zing drug (Caul -

kett, 2002). Dar ting should be li mi ted to lar ger ani -

mals. As a rule, ani mals less than 12-15 kg of BWT

should not be im mo bi li zed by re mo te drug de li ve ry,

sin ce they are ea si ly in ju red or kil led by the dart im -

pact (Niel sen, 1996). Field im mo bi li za ti on in vol ves

the ad mi ni stra ti on of ani mal anest he sia un der the

most dif fi cult cir cum stan ces wit hout the be ne fit of

any pre-anest he tic eva lu a ti on and pre pa ra ti on. On the 

ot her hand, for wild rum inants li ving in cap ti vi ty,

phy si cal cap tu re with sub se quent ad mi ni stra ti on of

im mo bi li zing drugs or se da ti ves to fa ci li ta te non-

 trau ma tic, safe hand ling may be the op ti mum me thod. 

After the in tra mus cu lar ad mi ni stra ti on of a se da ti ve, a 

limi ted pre-anest he tic eva lu a ti on can be done. In the se

ani mals, long er anest he tic pro ce du res can be car ried
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out using a com bi ned anest he sia tech ni que in vol ving

se da ti ves, opi oids and vo la ti le anest he tics in com bi -

na ti on with ad di ti o nal anal ge sic tech ni ques. 

Spe ci al con si de ra ti on for pre-anest he tic pre pa ra ti on

in clu des fas ting. Ru mi nants have a mul ti-com part -

men tal sto mach with a lar ge ru men that does not emp ty

com ple te ly (Rie bold, 1996). Small rum inants should

be fa sted for 12 hours and de pri ved of wa ter for 8 to 12 

hours (Rie bold, 2002). Endot rache al in tu ba ti on of

rum inants is re com men ded sin ce re gur gi ta ti on and

as pi ra ti on of ru men con tents are pos si ble. Although

air way con trol by in tu ba ti on does not pre vent re gur -

gi ta ti on, as pi ra ti on can still be mi ni mi zed. The re fo re,

air way con trol short ly af ter in duc ti on is an im por tant

as pect of rum inant anest he sia, sin ce it pre vents ̀ fa tal

as pi ra ti on pneu mo nia. Anot her com pli ca ti on as so ci -

a ted with re cum ben cy and anest he sia is rum inal tym -

pa ny. As tym pa ny de vel ops, ele va ted pres su re is pla -

ced on the di aphragm, de cre a sing func ti o nal re si du al

ca pa ci ty and im pe ding ven ti la ti on (Ma se we et al.,

1979). The ra py in vol ves the pas sa ge of a sto mach

tube to de com press the ru men. Ru mi nants sa li va te co -

pi ous ly whi le un der anest he sia; this ex cess sa li va ti on

can be par ti al ly coun ter ac ted by an ticho li ner gic agents

(Rie bold, 2002). Cap tu re my o pa thy can de ve lop du ring

or fol lo wing the anest he sia of wild rum inants. The re fo re,

stress pri or to anest he sia in com bi na ti on with pro long ed

in duc ti on ti mes should be kept to a mi ni mum le vel, and

oxy gen should be sup ple men ted du ring anest he sia

(Caul kett, 2002; Ci ti no et al., 2002). 

Acu te pain can oc cur fol lo wing elec ti ve sur gi cal

pro ce du res and trau ma. This pain can be pre ven ted

or al le vi a ted by a range of anal ge sic agents and

tech ni ques (opi oids, non-ste roi dal anti-in flam ma -

to ry drugs (NSAID’s), lo cal anest he tic agents, etc.)

(Do bro myls kyi et al., 2000). Epi du ral in jec ti ons

can be used to pro vi de anest he sia of the hind limbs.

Lo cal anest he tics can be used at do sa ges that will

give to tal sen so ry and mo tor loss to the af fec ted

area, thus le a ding to in tra-ope ra ti ve mus cle re laxa -

ti on (Do bro myls kyi et al., 2000).

For all the se re a sons, a com bi ned anest he tic pro to -

col in clu ding (1) pre me di ca ti on with an alp ha2-ago -

nist, an opi oid and a non-ste roi dal anti-in flam ma to ry

drug, (2) in duc ti on and main te nan ce with isof lu ra ne

in oxy gen, and (3) ad di ti o nal anal ge sia and my o re -

laxa ti on with epi du ral ly ad mi nis te red bu pi va cain

was used in this an te lo pe pre sen ted for tibial fracture

repair.

CASE REPORT

His to ry

A 1-year-old fe ma le an te lo pe (Ae py ce ros me lam -

pus/ Impa la), weig hing 16 kg was pre sen ted with acu te

la me ness of the right hind limb. The ani mal was li ving 

in cap ti vi ty and was not used to being hand led. Ra di o -

lo gi cal exa mi na ti on of the phy si cal ly res trai ned, non-

 se da ted ani mal (dar ke ned area, qui et en vi ron ment)

re ve a led a dis tal ti bi al frac tu re in the growth pla te.

Except for the frac tu red limb, the ani mal see med in

good phy si cal con di ti on. The ani mal was sche du led

for sur ge ry. It was de ci ded to use an in ter nal fixa ti on

with a small in tra me dul la ry pin in com bi na ti on with a

ten si on band for frac tu re re pair. An ad di ti o nal ex ter -

nal fixa ti on tech ni que for im mo bi li za ti on of the hind

leg was ad ded.

Anest he tic tech ni que

The ani mal was fa sted and de pri ved of wa ter for 12

hours be fo re sur ge ry, du ring which time it was hou sed 

in a small box. Pre me di ca ti on was done with a com bi -

na ti on of 0.2 mg/kg of xyl azi ne (Xyl-M 2%, VMD,

Aren donk, Bel gi um), 0.1 mg/kg of me tha do ne (Mep -

he non, Den olin, Brus sels, Bel gi um) and 0.02 mg/kg

of atro pi ne (Atro pi ni sulp has, Ster op La bo ra to ries,

Brus sels, Bel gi um) gi ven in tra mus cu lar ly. Car pro fen 

(Ri ma dyl, Pfi zer Ani mal He alth, Lou vain-la-Neu -

ve, Bel gi um) was gi ven in tra ve nous ly at a do sa ge of 4

mg/kg. Anest he sia was in du ced by mask with 3%

isof lu ra ne (Fo re ne, Abbott la bo ra to ries, Qu een bo -

rough, Kent, England); flow ra tes of 4 L/min of oxy -

gen and 4 L/min of ni trous oxi de were gi ven du ring

in duc ti on. Be fo re in tu ba ti on, the la rynx was vi su a li -

zed by a la ryng os co pe and spray ed with a 10% li do -

cai ne so lu ti on (Xy lo cai ne 10% Spray, Astra Phar -

ma ceu ti cals, Brus sels, Bel gi um) to de sen si ti ze the

la rynx. Fol lo wing trache al in tu ba ti on using a sty let

(en dot rache al tube 5.5 mm ID, Rüsch, Ger ma ny),

anest he sia was main tai ned with isof lu ra ne in 1 L/min

of oxy gen using a cir cle anest he tic sy stem (Spi ro mat

656, Dräger, Lübeck, Ger ma ny) and a pre ci si on

out-of-cir cuit va po ri zer (quick lock sy stem) (Va por

19,3, Dräger, Lübeck, Ger ma ny). The va po ri zer set -

ting was 1.0 vol% du ring main te nan ce of anest he sia.

The res pi ra ti on was spon ta ne ous over the en ti re anes -

t he tic pe ri od. An 18 gau ge IV ca the ter (Vy gon, Ecou -

en, Fran ce) was pla ced in the right ju gu lar vein. Ring -

er lac ta te (Hart mann, Bax ter, Les sen, Bel gi um) was

in fu sed at 10 ml/kg/h du ring anest he sia. Approxi ma -
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te ly 480 mL of ring er lac ta te was gi ven over a pe ri od

of 3 hours. Be fo re sur ge ry an epi du ral in jec ti on with 3 

ml of bu pi va cain (Mar cai ne 0.5%, Astra Phar ma -

ceu ti cals, Brus sels, Bel gi um) at the lum bo sa cral spa ce

was given. The area was clip ped and asep ti cal ly pre -

pa red for in jec ti on. The epi du ral in jec ti on was per for -

med to pro vi de suf fi cient anal ge sia of the hind limbs.

A 22 G epi du ral need le (Yale Spi nal, Bec ton-Dic kin -

son, 0.7 x 90 mm) was used. 

Anest he tic mo ni to ring

Moni to ring in clu ded a ca li bra ted (Quick Cal Ca -

li bra ti on Gas, Da tex-Ohme da Corp., Hel sinki, Fin -

land) mul ti-anest he tic gas ana ly zer (Cap no mac Ulti -

ma, Da tex Engstrom Instru men ta ti on Corp., Hel -

sinki, Fin land) for de ter mi na ti on of the fol lo wing pa -

ra me ters: in spi ra to ry and end ti dal anest he tic agent

con cen tra ti on (FiAA % and ETAA %), in spi ra to ry

oxy gen frac ti on (FiO²), end ti dal CO² con cen tra ti on

(ET CO² %) and res pi ra to ry rate (RR). Gas sam ples

were ta ken at the Y-part (Straight Adap ter®, Da -

tex-Engstrom Instru men ta ri um Corp., Hel sinki, Fin -

land) with a rate of 200 mL/min and were re tur ned to

the anest he tic cir cuit. Ti dal vo lu me (TV) was mo ni to red

with a res pi ro me ter (Vo lu me ter, Dräger, Lübeck,

Ger ma ny). He art rate (HR) and pe rip he ral he mog lo -

bin sa tu ra ti on (SpO²%) were mo ni to red con ti nu ous ly 

using a pul se oxi me ter (N-20PA Por ta ble Pul se Oxi -

me ter, Nellcor Pu ri tan Ben nett Inc., Ple a san ton,

CA, U.S.A.) with the pro be pla ced on the tong ue. He art

rate and si nus rhythm were mo ni to red by elec tro car -

di o gram (ECG) (78352A, Hew lett Pac kard, Brus sels, 

Bel gi um). Cor ne al and ey e lid re flexes were eva lu a ted 

eve ry 15 mi nu tes du ring anest he sia.

Anest he tic fin dings

The me a su red phy si o lo gic va ri a bles were wit hin

ac cep ta ble rang es throug hout the 3 hours of anest he -

sia, ex cept for an ini ti al hig her RR (range: 100 to 160

breaths per mi nu te) du ring the first 30 mi nu tes of

anest he sia pre ce ding sur gi cal in ter ven ti on. This hy -

per ven ti la ti on was ac com pa nied by lo wer ET CO² va -

lu es (range: 1.5 to 4%). In the fol lo wing anest he tic pe -

ri od, RR and ET CO² % sta bi li zed be tween 56 and 62

breaths/mi nu te and 4.6 and 5.2%, res pec ti ve ly. The

ini ti al hy per ven ti la ti on was cha rac te ri zed by low ti -

dal vo lu mes; la ter, the ti dal vo lu me va ried be tween 70 

and 90 ml. HR va ried be tween 62 and 78 be ats/mi nu te

(88 be ats/mi nu te pre-ope ra ti ve ly). SpO²% re mai ned

be tween 97 and 100%. Car di ac arrhythmi as were not

ob ser ved. Fif teen mi nu tes af ter mask in duc ti on, the

dif fe ren ce be tween the FiAA % (1.2%) and the ETAA

% (1.0 - 1.1%) was sta ble un til the va po ri zer was swit -

ched off. The ey e lid re flex was ne ga ti ve and the cor -

ne al re flex po si ti ve, being ac com pa nied by vent ral ly

ro ta ted ey e balls du ring main te nan ce of anest he sia.

Re co ve ry

Re co ve ry from anest he sia was ra pid, com ple te and

une vent ful. Ati pa me zo le (Anti se dan, Pfi zer Ani mal

He alth, Lou vain-la-Neu ve, Bel gi um) was ad mi nis te -

red in tra ve nous ly at a do sa ge of 6.25 µg/kg.

Post-opera ti ve anal ge sia was pro vi ded by the epi du ral

in jec ti on of bu pi va cain and by car pro fen being gi ven

pre- ope ra ti ve ly and re pe a ted eve ry 24 hours for 5

days at a do sa ge of 4 mg/kg sub cu ta ne ous ly. Anti bi o -

tics (so di um-cef ti o fur 1 mg/kg IM, Exce nel®, Phar -

ma cia & Upjohn, Puurs, Bel gi um) were ad mi nis te red

for a pe ri od of 5 days to pre vent wound in fec ti on. The

an te lo pe was pla ced on and co ve red with a he a ting

pad du ring sur ge ry, ex cept for the end of the anest he -

tic pe ri od du ring the ra di o lo gi cal con trol. In spi te of

the se me a su res, the rec tal tem pe ra tu re at the on set of

re co ve ry was 35.6°C. An IR he a ting sour ce was pla -

ced at ap proxi ma te ly 70 cm abo ve the an te lo pe and its

tem pe ra tu re re tur ned to nor mal af ter 5 hours. Be cau se 

of the frac tu re and ex ter nal trans fixa ti on, the ani mal

was pla ced in a small box (length: 150 cm, height: 120 

cm and width: 90 cm) to li mit its mo ve ments. To pre -

vent de cu bi tal wounds, the re co ve ry box was stuf fed

with straw.

DISCUSSION

Arti o dac ty la, like all wild ani mals, are a chal lenge

to res train wit hout cau sing in ju ries both to hand ler

and ani mal. It must be emp ha si zed that the se ani mals

can ba re ly to le ra te ma nu al res traint and that hand ling

is a very stres sful si tu a ti on for them. The re fo re che -

mi cal im mo bi li za ti on is of ten ine vi ta ble for pain ful

pro ce du res. Anest he sia with pro found anal ge sia and

ade qua te mus cle re laxa ti on is ab so lu te ly man da to ry

for sur gi cal pro ce du res. The choi ce of the anest he tic

tech ni que de pends on the kind of sur gi cal in ter ven ti on. 

In our case, in ha la ti on anest he sia fol lo wing pre me di -

ca ti on and in com bi na ti on with epi du ral anal ge sia

was cho sen. 

Food and wa ter was withheld 12 hours be fo re sur ge ry.

Fas ting and wa ter de pri va ti on should de cre a se the li ke -

lihood of tym pa ny and re gur gi ta ti on by de cre a sing the

vo lu me of fer men ta ble ing esta. Addi ti o nal ly, pul mo -
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na ry func ti o nal re si du al ca pa ci ty may be bet ter pre -

ser ved in the fa sted anest he ti zed rum inant (Tran quil -

li, 1986). After the an te lo pe was ma nu al ly res trai ned,

pre me di ca ti on with xyl azi ne, me tha do ne and atro pi ne

was gi ven in tra mus cu lar ly. Du ring this time, the en vi -

ron ment was kept as qui et as pos si ble and the ani mal

was ap pro ached wit hout ex ces si ve noi se from mo ve -

ment or equip ment. The use of alp ha2-ago nists such as 

xyl azi ne for im mo bi li za ti on is des cri bed in ar ti o dac -

ty la (Pe ar ce and Kock, 1989; Fos ter, 1999; Ci ti no et

al., 2001; Gro bler et al., 2001; Ci ti no et al., 2002).

Alpha2-adre ner gic ago nists are po tent cen tral ner -

vous sy stem de pres sants with se da ti ve, mus cle re -

laxant, and some anal ge sic pro per ties (Niel sen,

1996). Gi ven alo ne, xyl azi ne does not pro du ce re li a -

ble im mo bi li za ti on. Its ef fec ti ve ness is de cre a sed in

ex ci ted or stres sed ani mals (Caul kett, 2002). Xyl azi -

ne may in du ce a re cum bent sleep-like or anest he tic

sta te. Ho we ver, sti mu la ti on may cau se ra pid arou sal

with de fen se res pon ses in tact (Niel sen, 1996). The re -

fo re, not only is me tha do ne (a µ-ago nist with a si mi lar 

ef fect as morp hi ne) gi ven to pro vi de anal ge sia, but

opi oids are of ten com bi ned with a se da ti ve such as

xyl azi ne to pro du ce a deep se da ti on (No lan, 2000).

Atro pi ne was main ly ad ded to coun ter act the po ten ti al

bra dy car dia in du ced by the com bi na ti on of an opi oid

and an alp ha2-ago nist.  Anticho li ner gic agents con sis -

tent ly fail to pre vent sa li va ry se cre ti on un less used in

high do ses and re pe a ted fre quent ly, sin ce rum inants

have high le vels of atro pi na se (Rie bold, 1996 and

2002). Anticho li ner gics make sa li va ry and bron chi al

se cre ti ons more vis cous and dif fi cult to clear from the

trachea.

Induc ti on of anest he sia was achie ved by mask in -

duc ti on with isof lu ra ne. Endot rache al in tu ba ti on was

done to pre vent the in ha la ti on of re gur gi ta ted rum inal

con tent and to pro vi de a se cu re air way. Main te nan ce

of anest he sia could be achie ved with only low do ses

of isof lu ra ne in oxy gen, be cau se a lum bo sa cral epi du -

ral in jec ti on for ad di ti o nal anal ge sia was gi ven be fo re 

sur ge ry. Punc tu re of the lum bo sa cral spa ce for epi du -

ral ad mi ni stra ti on is des cri bed in rum inants (Nel son

et al., 1979; Le wis et al., 1999; Ait hal et al., 2001;

Amar pal et al., 2002). Bu pi va cai ne was cho sen to en -

su re good mus cle re laxa ti on and anal ge sia du ring sur -

ge ry. Bu pi va cai ne has a rat her slow on set of mo tor

block, but due to its high pro tein bin ding ca pa ci ty, the

du ra ti on of the block is long (3-6 hours) (Do bro myls -

kyi et al., 2000). The mo tor block of the hind limbs

cau sed no pro blems in the ear ly re co ve ry pe ri od be -

cau se the an te lo pe was pla ced in a small box stuf fed

with straw. Mo re o ver, it was not able to stand up the

first 24 hours after surgery due to the external fixation

of tibia and tarsus. 

Car di o pul mo na ry pa ra me ters re mai ned in nor mal

rang es du ring anest he sia, ex cept for a short pe ri od of

hy per ven ti la ti on im me di a te ly af ter the in duc ti on of

anest he sia. This was pro ba bly cau sed by an in ade qua te 

le vel of anest he sia short ly af ter in duc ti on. Imme di a te ly

af ter in tu ba ti on, the sur gi cal area was clip ped and pre -

pa red for sur ge ry. The epi du ral anal ge sia tech ni que

was not yet wor king, sin ce bu pi va cai ne has a slow on -

set of ac ti on. Neit her bra dy car dia nor hy po ven ti la ti on 

were ob ser ved du ring anest he sia. Thir ty mi nu tes af -

ter in duc ti on, the anest he sia le vel was sta ble, pro ba -

bly due to the mul ti mo dal anest he tic tech ni que.

Se da ti on fol lo wing the use of alp ha2-ago nists can

be re ver sed with an alp ha2-an ta go nist. A very small

dose of ati pa me zo le, a po tent and se lec ti ve alp ha2-an -

ta go nist, was ef fec ti ve. Only low do ses are re qui red

for re ver sal of the se da ti ve ef fects of xyl azi ne in ru -

min ants (Thomp son et al., 1991; Ancre naz, 1994).

Re co ve ry was fast and wit hout ex ci ta ti on, des pi te the

very low do sa ge of ati pa me zo le. Low do sing was ef -

fec ti ve due to the we a ning se da ti ve ef fect of xyl azi ne

se ver al hours af ter pre me di ca ti on. The en dot rache al

tube was left in pla ce un til the ani mal was able to as su -

me ster nal re cum ben cy.

Post-ope ra ti ve anal ge sia for 5 days with car pro fen

was suf fi cient.  Car pro fen is a NSAID with litt le in hi -

bi to ry ef fect on cy clo-oxy ge na se (COX) en zy mes at

the ra peu tic do ses, yet with good anti-in flam ma to ry

ac ti vi ty (De la tour et al., 1996). Due to carprofen’s mi -

ni mal ef fect on the COX cas ca de sy stem, less toxic

side-ef fects such as gas tric ul ce ra ti on, in cre a sed blee -

ding and de cre a sed re nal per fu si on are en coun te red,

and it is for this re a son that car pro fen has been li cen -

sed for pre o pe ra ti ve use (No lan, 2000). Be si des its

use as a pre-emp ti ve anal ge sic agent, car pro fen is also 

highly use ful for con trol ling post-sur gi cal or tho pe dic 

pain and its long er du ra ti on of ac ti on in rum inants ma -

kes it very use ful in cli ni cal prac ti ce. (Welsh et al.,

1992; Lees et al., 1996; Do bro myls kyi et al., 2000).

The ani mal was able to stand up the day af ter sur ge ry.

CONCLUSION

Inha la ti on anest he sia with 1 vol% isof lu ra ne in oxy -

gen af ter pre me di ca ti on with xyl azi ne, me tha do ne,

atro pi ne and car pro fen re sul ted in sta ble car di o pul -

mo na ry va lu es throug hout anest he sia. The mul ti mo -

dal anest he tic pro to col was cha rac te ri zed by ade qua te 
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mus cle re laxa ti on and anal ge sia le vels, pro ba bly due

to the epi du ral ad mi ni stra ti on of bu pi va cai ne at the

lum bo sa cral spa ce. The re ver sal of se da ti on with ati pa -

me zo le at the end of sur ge ry re sul ted in ra pid and com -

ple te re co ve ry. Post ope ra ti ve anal ge sia was pro vi ded

with car pro fen.

This com bi ned anest he sia tech ni que with isof lu ra -

ne and bu pi va cai ne ad mi nis te red epi du ral ly see med a

good choi ce for elec ti ve sur ge ry on an te lo pes living

in captivity.
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