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EXPERIENCE - A MEASURABLE ANAESTHESIA BENEFIT
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Extended Abstract

In order to elucidate the problems of poor reproductive performance in captive white rhinoceros
(Ceratotherium simum), the European Endangered Species Program (EEP) committee has
encouraged intensive and serial reproductive monitoring in this species (SCHWARZENBERGER et al.
1999). Although the reasons for these problems have not been identified definitively, a multi-
disciplinary, multi-institutional research proposal aims to work on possible solutions. The overall
objectives of this project are to use an integrated approach to enhance breeding of southern white
rhinoceroses in the EEP (SCHWARZENBERGER et al., 2001). The development of a reliable and
safe anaesthesia method was an essential factor in this project. During the period March 1998 to
January 2003 more than 110 elective anaesthetic events were performed using a combination of
Detomidine—HCI (Domosedan®, Orion Corp. Farmos Finland), Butorphanol (Torbugesic®, Fort Dodge
Animal Health, lowa, USA) and additionally Ethorphine-Acepromazine (Large Animal Immobilon® C-
Vet Veterinary Products, Lancs, UK). Anaesthesia was reversed in all cases with an i.v. combination of
Naltrexone (Trexonil® Wildlife Laboratories Inc., Fort Collins, Colorado, USA) and Atipamezole
(Antisedan®, Orion Corp. Farmos Finland) (WALZER et al., 2001).

We wanted to evaluate if the experience gained over the course of these numerous anaesthetic
events directly benefited the animals — was anaesthesia measurably better due to our experience?

Seventy-four well-documented individual anaesthetic events between 07.01.2000 and 24.11.2002
were evaluated. The events were numbered sequentially in order of occurrence. In this initial study 3
arterial blood-gas derived criteria were used to define anaesthesia quality 1) pH; 2) PaCO,; 3) PaO,.
Arterial blood samples were drawn from an auricular artery. The arterial blood samples were
processed immediately with a portable blood gas analyzer (i-Stat®, SDI Sensor Devices Waukesha,
Wisconsin USA). For this evaluation 217 individual samples were used for pH and PaCO, and 188
samples for PaO,. Prolonged recumbency in white rhinos is associated with hypoventilation resulting
in hypercapnia, hypoxemia and respiratory acidosis (WALZER et al., 2001; HEARD et al., 1992). We
therefore assumed that the average pH and PaO, would increase and PaCO, would decrease with
anaesthetic quality.

The data was analysed in SPSS v.10.07 (SPSS Inc., Chicago, llinois 60608, USA). A logistic
correlation between independent function ‘experience’ as defined by the sequential order of
anaesthesias over time (with 1 being the procedure with the least experience and 74 with the greatest

accumulated experience) and the dependent functions pH, PaCO, and Pa0, was calculated. The
results are shown in Figs. 1-3.
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Fig. 1: Correlation: Experience and pH (P = 0.146; p < 0.001).
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Fig. 2: Correlation: experience and PaO, mmHg (P = 0.064; p < 0.001).

246



PaCO2 (mmHg)

140

1201

1001

801

601

407 n Observed

20 0 Logistic

0 20 40 60 80

Experience - sequential anaestheslas 1- 74

Fig. 3: Correlation: experience and PaCO, mmHg (P = 0.225; p < 0.001).

Though these evaluated anaesthesias are influenced by a multitude of factors (e.g. various
procedures, sex, individual animal variation) the results demonstrate that there is a significant
correlation between the number of procedures and an increase in the average pH, PaO, and a
decrease of PaCO,. Though the r* values are not very high a marked improvement in the anaesthesia
quality can be attributed to experience and the subsequent protocol development and enhancement
over time. However, it is important to note that the collated data clearly demonstrates that rhinoceros
anaesthesia was associated with hypoventilation resulting in hypercapnia and respiratory acidosis in
all cases. Additional efforts into improving and adapting this protocol in the future are warranted.
Familiarity with the anaesthetics and their effect on the target species and consequent monitoring

allow for an improved anaesthesia management and constitute important safety factors in the rapid
recognition of problem onset.
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