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§ was negative. Material
Y  lung abscess was sent to
Q artment of Clinical Lab-
3 ; of the National Jewish
| and Research Center,
Colo, for isolation and
cation of the organism. The
organism was grown on Léwen-
stein-Jensen agar and was identi-
fied as Mycobacterium tuber-
culosis. It was identified as the
causative agent in the lung only,
but it is likely that the lesions in
other tissues also were caused by
this organism. This organism
rarely has been isolated from ele-
phants in the United States.’®
The microscopic features of the
tubercles in this elephant were

those of granulomas, with casea-
tion necrosis and mineralization.
These are the features of M tuber-
culosis in man® and other ani-
mals.* Multinucleated giant cells
are also a common feature of the
disease in man. In this elephant,
they were found in small numbers,
whereas in other elephants, they
have been found infrequently® or
not at all.**

The clinical diagnosis of M tu-
berculosis infection in elephants
by intradermal skin testing may
not be reliable in all cases, since
the elephant is considered to be a
weak responder to intradermal
skin testing for M tuberculosis.”
The elephant of this report had a

negative skin test to M tuber
culosis.
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Etorphine analgesia supplemented by halothane anesthesia in an adult

African elephant

Paul M. Tamas, DVM, and Dennis B. Geise

University of Tennessee, Knoxville, TN 37901-1071

1

WE WERE REQUESTED by the
Knoxville Zoological Park to anes-
thetize a 25-year-old African ele-
phant (Loxodonta africana)
weighing approximately 3,000 kg.
The efephant had a root infection
of the left tusk, with several
fistulous tracts and a large sub-
gingival abscess.

While standing, the elephant
was positioned with her left side
against the bars of the compound,
and chains were passed from the
bars under her body, to her right
fore- and hindlimbs. Etorphine
HC!' (6 mg; approximately 1 mg/
450 kg) was injected, using a dart
gun. The injection was made in the
hamstring area of the left hind-
limb. Forty minutes later, when
the elephant became ataxic, ropes
were placed on the chained limbs,
and she was forced into right lat-
eral recumbency by applying con-
stant pressure on the ropes. Both
nostrils were intubated with
13-mm (internal diameter) Mur-
phy endotracheal tubes? and the
cuffs were partially inflated.

Halothane® was administered at
a dialed concentration of 2.5%, at
an oxygen flow rate of 14 L/min. A
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semiclosed, large animal circle
system was used with one 30-L
rebreathing bag. The vaporizer*
was a manually thermocompen-
sated out-of-circle vaporizer.

At the time of intubation, the
heart rate was 42 beats/min, the
respiratory rate was 8 breaths/
min, and the rectal temperature
was 37.1 C. The eyes were closed
and there was no corneal reflex.
Surgery was initiated and it con-
sisted of pulpectomy, subsequent
filling of the pulp cavity, and gin-
gival curettage. After the first 30
minutes of anesthesia, the heart
rate decreased to 32 beats/min and
respiration was unchanged. The
halothane concentration was de-
creased to 0.5% and the oxygen
flow was continued at the rate of
14 L/min. Fifteen minutes later,
the elephant opened her eyes, her
trunk tone returned, and her ears
moved intermittently. Etorphine
HCI {1 mg) was administered, and
the halothane concentration was
increased to 2.5%. During the next
30 minutes, the heart rate varied
between 32 and 42 beats/min and
respiration continued to be spon-
tancous. ranging from 5 to 10

r, DVM, College of Veterinary Medicine, PO Box 1071,

breaths/min. The elephant’s evc:
remained closed and no furth.

trunk or ear movement was .

ticed. When surgery was com-
pleted, the rectal temperature had
decreased to 36.4 C. The inhalant
anesthetic was discontinued and
oxygen was administered to the
elephant for an additional 10 min-
utes. During this period, the hear
and respiratory rates remain:

unchanged. Diprenorphine® i
mg) was given intravenously
Three minutes after the injection
nystagmus developed and the
elephant regained ear and trunk
movement. The oxygen was dis-
continued, and the elephant was

TABLE 1-—-Injeciable (m) immobiliz-
agents for elephants
Agent Dasuge
Xylazinetd. 1" 008 to 0.14 my'kyg”
Morphine!!-1? 0.03 to 0.2 mp'kp
Meperidinatt-on G403 mg kg
Gallaminei?.?! 08 mg kgt
Thivpentone sodium 2% 3 mg-ky:
Fentanylld-2% 0.07 10 6 U8 my ke
Etorphne! 4 Average ol § mgaduit®
tweight 2800 to 8 80k
Cl7441a.244 4 mg-kg
*Receommend prinr administration of acelylpor
zine?® at a dosage ranging from 403 to 007 my ke,
tRecommend prior administration of azaperonett o
dosnge ranging from 0027 10 0036 myr ke, v (RxGe
imental
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TABLE 2—Reversol agents used with varicus immobilizing agents

Immohilizing agents
Reversal
agent Fentanyi Morphine-meperidine Etorphine
Naloxone!6.27 1 mg: 4 mg of fentany! 10 myg for a young <alf: 1 mg: 0.12 mg of M99

Levallorphan!3.2¢ 0.5 mg: 1 mg of fentany]
Nalorphinel.17.2¢

Diprenarphines.”

Cyprenorphinel® 1530

30t A0 mg for an adult
1.5 mg: 0.05 mg M99
1,000 to 1,500 mg
2 me 1 mg Mg
27 M99 dose

M99 =retorphine hydrochleride

standing 3 minutes later. The total
time of halothane administration
was 150 minutes.

Many immobilizing agents and
drug combinations have been used
for restraint of the elephant.
These range from sedative anal-
gesics such as xylazine® to the po-
tent narcetic analgesic etorphine.
Table 1 is a summary of a few of
these immobilizing agents and
their dosages. Table 2 is a sum-
mary of some reversal agents and
their dosages. The reader is en-
couraged to refer to the reference
list for a more detailed description
of these agents and their advan-
tages and disadvantages.” "

Several problems are encoun-
tered with the administration of
inhalation agents to adult ele-
phants. These include effective en-
dotracheal intubation, provision of
an adequately sized rebreathing
bag, assessment of the proper oxy-
gen flow rate, delivery of this flow
rate, and recovery after lengthy
anesthesia,

Endotracheal intubation in
large elephants is difficult because
of the narrow oral cavity In a
report by Fowler and Hart,” an
adult Asian elephant was intu-
bated with a 30-mm endotracheal
tube, which they reported as being
the largest they could pass via a
cattle speculum. The elephant’s
weight was not given. Inflation of
the cuff was not useful because of
the large tracheai diameter. The
insufflation method also has been
used to administer inhalation
agents. In this method, a small
diameter (19 to 20 mm) tube is
connected 1o the Y piece of the
anesthetic machine. arnd the tube
is passe down the trachea via the

oral caviiy or through 1 nostril
while ¢ ing the other nostril.
Inthe e nt. 70% of air intake
1s thre the trunk and 30%

throug}_ 12+ mputh.” One disad-

Fig 1-—Large animal anesthesia delivery
system modified for elephant anesthesia.

vantage of the insufflation method
is the leakage of anesthetic gases
and oxygen around the tube, de-
creasing the efficiency of adminis-
tration. In other large animals,
this usually necessitates higher
oxygen flows to effect anesthesia.
In this case, one 13-mm Murphy
tube was placed in each nostril and
the cuffs were partially inflated.
These were attached to one Y piece
and then to the Y piece of the
machine (Fig 1). When the cuffs
were completely inflated, the tidal
volumne exceeded the volume of the
anesthetic circuit and the 30-L
rebreathing bag. Since the system
was not completely sealed, high
oxygen flow {14 to 15 L/min) was
considered necessary to maintain
adequate anesthesia.

In most reported casesof inhala-
tion anesthesia in the ele-
phant,#"*7* gnesthesia was in-
duced with etorphine or an
etorphine-tranquilizer combina-
tton. Jarofke® maintained anes-
thesia on halothane alone for 35 to
50 minutes. In our case, total anes-
thetic time was 150 minutes. The
induction dose of etorphine was 6
mg. An additional 1-mg increment
was administered 55 minutes
later, during which time the ele-
phant was given 0.5% halothane,
with oxygen given at the rate of 14
[/min. During the remaining an-

JAVIMA = TE3 No. 11, December 1. 1983

esthetic period of 135 minutes, ad-
ditional etorphine was not used
and anesthesia was maintained
with 2% to 2.5% halothane at an
oxygen flow rate of 14 L/min. The
addition of halothane to the anes-
thetic regimen allowed a smaller
increment of etorphine for mainte-
nance of surgical anesthesia. As a
result, during long procedures the
recovery time was decreased, even
with the concurrent use of halo-
thane. Diprenorphine (12 mg) was
used to reverse the etorphine. Six
minutes were required for the ele-
phant to attain a standing posi-
tion. In most domestic large
animals, when anesthesia is
maintained with halothane, the
recovery time varies from 20 to 60
minutes, depending on the dura-
tion of anesthesia. Many animals
so anesthetized are ataxic and dis-
oriented when they stand up. For
this reason, the combination of
etorphine and halothane is better
than halothane alone. Jarofke"
recommends that the reversal
agent not be given for several min-
utes after discontinuation of
halothane, thus allowing time for
the elephant to begin blowing off
most of the gaseous agent. This
will reduce the ataxia when the
reversal agent is administered. In
our case, the elephant was allowed
to breath 100% oxygen for 10 min-
utes, with frequent emptying of
the rebreathing bag and with a
high oxygen flow rate. Recovery
was smooth, with no complica-
tions.

The advantage of using
etorphine as the sole agent for
immobilization of the elephant
lies in the quick recovery after
administration of a reversal agent.
During long procedures, however,
additional increments of
etorphine may require larger does
of the reversal agent and may
cause severe cardiopulmonary de-
pression. The addition of
halothane inhalation anesthesia
to etorphine immobilization re-
duces the amounts of etorphine
and reversal agent necessary for
smooth anesthesia and recovery.
Halothane, however, must not be
overdosed, as it may prolong recov-
ery and produce more ataxia dur-
ing the recovery period, an un-
desirable effect in adult elephants.
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Additional work is needed on oxy-
gen and anesthetic delivery equip-
ment and systems for these large,
unique patients.
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Pyomefrd N an Afl‘lccm |IO NEeSS——R. Baker, DVM, and R. Henderson, DVM, MS, Department of Small
Animal Surgery and Medicine, Auburn University, Auburn University, AL 36849, and M. Stlberman, BS, DVM, Office of Univers
Veterinarian, Emory University, Atlanta, GA 30322

A 16-YEAR-OLD, 145-kg African
lioness (Panthera leo) owned by
the Atlanta Zoo had become pro-
gressively anorectic, depressed,
and wet in her perineum during a
3-week period. She was anesthe-
tized with 500 mg of ketamine HCI
and 75 mg of xylazine v for
examination. A purulent vaginal
discharge and neutrophilic leuko-
cytosis were found. The following
day she was referred to Auburn
University, Small Animal Clinic.
A hemogram confirmed the neu-
trophilic leukocytosis and left
shift, but serum chemical values
were normal.

Abdominal radiography re-
vealed 2 abnormal fluid-filled den-
sities indicative of pyometra.

Dr Bakers present address s East-North Veterinary
Hompilal frrevnsaalle, SO 28615
i Sed s Publicaton No 1623, School of Veterinary
ne Auburn Pmiversaty
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Blood was recovered by needle ab-
dominocentesis.

Later, anesthesia was induced
with 500 mg of ketamine HC! and
75 mg of xylazine 1M, then main-
tained with halothane and nitrous
oxide in a semiclosed rebreathing
system. Laparotomy revealed
thrombosed ovarian vessels and a
distended necrosing right uterine
horn, which accounted for the
blood recovered by abdominocen-
tesis. The left uterine horn was
dilated. The ovarian vessels were
ligated, the uterus and ovaries
were removed, and the uterine
stump was closed with a Parker-
Kerr suture pattern. The abdomen
was closed by layers, using simple
continuous sutures, and the skin
was apposed with subecuticular
guard suture to obviate suture re-
moval. Polyglactin 910 (2-0 or 1-0)
was used throughout.

A single 1M injection of am-

picillin (2,500 mg) was adminis-
tered after surgery. The lioness
recovered without complicaticn:
and has remained normal for =
months.

Escherichia coli was isolated
bacteriologic culture of the uterine
contents. The organism was sens:-
tive to several antibiotics, includ-
ing ampicillin. Histopathologic
findings included large corpora
lutea in both ovaries, chronic ¢n-
dometritis characterized by
udation of neutrophils into
endometrial glands, and lympi:
cytes and plasma cells in thv
submucoesa.

Pyometra in the lioness has
been reported only one other time.
and that case was complicated
with peritonitis

1. Bush M, Mentali RJ, Neeley LM
al.: Pyomelra with peritonitis in o lot
o Zoo Anim Med 5:21-23.1974.

JAVMA, Vol 183, No. 11, December 1, 1983

2 rencial



