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Abstract

BACKGROUND: Intraosseous injection is a way of administration of drugs.
OBJECTIVES: The clinical comparison of intraosseous and intravenous injection of Thiopental-Na.

METHODS: First, all birds (twenty-six healthy pigeons) were split out into two groups randomly. Group A
received 20 mg kg-1 Thiopental-Na by intraosseous route and group B by intravenous route. After one week
that iInt J Radiat Biol, s needed for washing out the drug, group A received 20 mg kg-1 Thiopental-Na by intra-
venous route and group B by intraosseous route. The respiratory rate (fR), heart rate (HR) and cloacal tempera-
ture (T) were measured before (0 minute) and 1, 5, 10, 20 and 30 minutes after anesthetic drug administration.
Reaction to injection, number of efforts for injection, duration to onset of anesthesia and different scores of
anesthesia were checked. Returning from anesthesia in the two groups was recorded and compared.

RESULTS: Statistical assessment showed anesthesia onset in the method of intravenous injection was signifi-
cantly less than the method of intraosseous injection (P=0.003), and the fR in two groups was different in 1 min
after drug administration (P=0.036). There was not statistically difference in other minutes for fR, HR and T in
two groups (P >0.05). Statistical analysis showed that there were no significant differences in terms of number
of efforts for anaesthetizing as well as anesthesia stage in both methods in different minutes (P>0.05). Also, no
significant alterations were recorded for recovery time for both groups. There was not any visible lameness or
pain for intraosseous route after recovery.

CONCLUSIONS: Intraosseous anesthesia injection in birds is a practicable and fast procedure and compara-
ble with intravenous route.
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Introduction

Intraosseous (I0) drug administration has
been reported in human, when intravenous
(IV) access is unsuccessful (Hamed et al.,
2013) and for drug regional administration
like knee joint degeneration (Su et al., 2018).
Regional intraosseous administration of
prophylactic antibiotics is used in a mouse
model of total knee arthroplasty (Young et
al., 2015) but in horses the intravenous route
showed fewer side effects than intraosseous
injection for antimicrobial regional limb
perfusion (Rubio-Martinez et al., 2012). In
rabbits, intraosseous injection was used for
subchondral intraosseous pressure measure-
ment (Beverly et al., 2018), protein-based
drug administration (Massarwi et al., 2013)
and anesthesia (Mazaheri-Khameneh et al.,
2012). The comparison of intraosseous and
intravenous administration of rocuronium
(Nemeth et al., 2016) and vasopressin (Wim-
mer et al., 2016) in a hypovolemic cardiac
arrest swine model was performed. Intraos-
seous injection is mentioned when access to
the vein is difficult, as occurs with hypoten-
sive and in very small birds (Paul-Murphy
et al., 2001). Intraosseous pentobarbital in-
jection was used for euthanasia in passerine
birds (Paul-Murphy et al., 2017). Lactated
Ringer’s and 0.9% sodium chloride solu-
tions were administrated intraosseously and
there were not differences between the two
solutions on the electrolytes and acid-base
balance in pigeons (Carregaro et al., 2015).

In a study intravenous and intraosseous
injections of morphine sulfate in human
were compared. No significant differences
between two groups in pharmacokinetic fac-
tors were found and it was mentioned that
intraosseous injection is as effective as in-
travenous injection (Von Hoff et al., 2008).
In a study, induction of anesthesia was com-
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pared by the IV and the 10 route in rabbits
(Sarrafzadeh Rezaei et al., 2008). That study
showed that the 1O injection of thiopental
is a fast and reliable route for induction of
general anesthesia. In avian practice some
surgical techniques, like fracture repair and
abdominal surgery are performed (Bennett
& Kuzma 1992). Avian anesthetic and surgi-
cal techniques have improved significantly.
The anesthesia and administration of drugs
are very important for success in surgery.
In various birds, general anesthesia is per-
formed by using parenteral and inhalation
anesthetic agents (Paul-Murphy et al., 2001).
Long-term, stable anesthesia was performed
by isoflurane and butorphanol in normal
chickens (O'Kane et al., 2016) but long-term
anesthesia is almost impossible by parenter-
al injection because of providing renal and
hepatic complication. Inhalation anesthesia
in avian medicine is an advantage but needs
expensive instruments. Injection anesthesia
in comparison with an inhalant anesthesia
for short time anesthesia may be beneficial
for onset of anesthesia, requiring minimal
instruments and it is inexpensive (Paul-Mur-
phy et al., 2001). There are various methods
for intraosseous injection. Intraosseous in-
jection can be done in the ulnar or the tibial
bones (Paul-Murphy et al., 2001; Valverde et
al., 1993). Thiopental belongs to the Barbi-
turates and is one of the parenteral anesthetic
agents. Function of thiopental is increasing
the inhibitory performance of GABA (gam-
ma-aminobutyric acid) in the brain (Thorp,
2008). In pet birds, injection of anesthesia is
important for surgical and diagnostic tech-
niques. Comparison of intraosseous and in-
travenous anesthesia by Thiopental-Na in
pigeon and checking for possible clinical
complications are the aim of study.
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Materials and Methods

Animals

Healthy pigeons (n=26) were kept in a
clean environment at room temperature and
a stress-free condition. They were given food
and water on a daily basis. For one week
they were under clinical surveillance. Only
clinically healthy birds were included in the
study. Ethics approval for this experiment
was obtained from the Institutional Animal
Care and Research Committee.

Study protocol

Crossover design was used for this study.
All birds were divided into two groups ran-
domly. Group A received 20 mg kg-1 Thio-
pental-Na 2.5% (Specia Rhone-Poulenc
Rorer, Paris, France) by intraosseous route
(n=13) and group B received 20 mg kg-1
Thiopental-Na intravenously (n=13). One
week was needed for washing out the drug,
afterwards, 20 mg kg-1 Thiopental-Na was
injected in group A, intravenously (n=13)
and 20 mg kg-1 Thiopental-Na was inject-
ed in group B, intraosseously (n=13). In this
method each group was considered for its
control. After tying the legs of the pigeon,
intravenous injecting was done in the pi-
geon's wing vein using insulin syringe. In
the method of intraosseous, anesthetic agent
was injected in tibial tuberosity by using in-
sulin syringe (Ilam Sorang Co., [lam, Iran) at
an angle of 90 degrees. Before starting anes-
thesia, respiratory rate (fR), heart rate (HR)
and cloacal temperature (T) of pigeons were
recorded as the time of zero. During injec-
tion, reaction to the injection and the number
of attempts to inject were noted. Number of
fR, HR and T of birds were recorded during
anesthesia in various timings of O(before), 1,
5, 10, 20, and 30 min after injection. The HR
was measured on the left ribs by stethoscope
as well as the fR by number of chest move-
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ments. The T was measured though cloaca
by thermometer. The Onset, duration of the
anesthesia and return from anesthesia in two
groups were recorded and compared. An-
esthesia stage for each pigeon at the times
mentioned, were investigated. Anesthesia
stage was studied according to various re-
flexes such as reflex of finger-tightening,
wing-flapping, reflex to tapping on the table
and balance reflex. Based on reflexes, an-
esthetic stage was determined; Anesthesia
stage I: Standing situation and severe reac-
tion to painful stimulus. Anesthesia stage
II: Sitting situation and medium reaction
to painful stimulus (bird gathered his legs
when squeezed). Anesthesia stage III: Stay
on the back of the ground, extremely weak
reactions to painful stimulus. After recovery
birds were checked for pain or lameness in
injection sites.

Statistics

Data averages of the fR, HR, and tempera-
ture of pigeons at various times were com-
pared between intraosseous method and in-
travenous method by paired t test. Also, due
to the lack of normality, Mann-Whitney U
test was used to compare the number of at-
tempts at injection and onset of anesthesia
(induction) between the two methods. The
results were shown as the mean + standard
deviation. The statistical significance level
was P<0.05. PASW/SPSS® software was
used for statistical analysis.

Results

In this research, there was not a significant
difference in number of attempts at injection
between intraosseous (1.42+0.76 times) and
intravenous route (1.35 £ 0.63 times) (P-Val-
ue=0.869). It was revealed that Onset of an-
esthesia in intravenous injection (7.67+5.1
s) was significantly faster than intraosseous
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injection (85.56=139.5 s) (P-Value=0.003).
Mean and standard deviation of recovery
time in two routes of intravenous and intraos-
seous administration were 28.85+13.66 min
and 29.04+12.8 min respectively. There was
no significant difference in recovery time in
two groups (P-Value=0.910). There was a
statistical significant difference just in first
minute after injection, for fR in two groups
(P-Value=0.036). In other minutes there were
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not statistical differences for fR between two
groups (all P-Values>0.05) (Figure 1).

The HR and T do not have statistical dif-
ferences in two groups for 0,1,5,10,20 and
30 min after injection (P-Value>0.05) (Figs.
2 & 3). Also, there were not significant dif-
ferences in stage of anesthesia in two groups
for 0,1,5,10,20 and 30 min after injection (all
P-Values>0.05) (Fig. 4).
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Figure 1. The mean and standard error of Respiratory rate in pigeons in intravenous and intraosseous administration of

Thiopental-Na.
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Figure 3. The mean and standard error of heart rate in pigeons in intravenous and intraosseous administration of

Thiopental-Na.
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Figure 4. Anesthesia quality induced by intraosseous (IO) and intravenous (I'V) injection of Thiopental-Na during
30 minutes after injection. Stage I of anesthesia (standing situation and severe reaction to painful stimulus.) Stage 11
of anesthesia (sitting situation and medium reaction to painful stimulus; bird gathered its legs when squeezed) and
Stage III of anesthesia (stay on the ground, extremely weak reactions to painful stimulus).

Discussion

In a study 10 and IV injection of propo-
fol-ketamine combination were compared
in quails. The anesthesia duration time in IV
group was shorter than 10 group significant-
ly but no significant differences were record-
ed for the onset of anaesthesia in two groups.
(Yayla et al., 2014) In our study while the
duration time of anesthesia in two groups
showed no significant differences, the anes-
thesia onset in IV group was faster than 1O
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group significantly.

Intraosseous and intramuscular ketamine
administration was compared in pigeons
(Kamiloglu et al., 2008). However, intraos-
seous drug administration prepared a faster
and more effective anaesthesia in that study
compared with intramuscular injection and
we compared intraosseous and intravenous
Thiopental-Na injection in pigeon.

In a study main histopathologic changes
were not seen with 10 injection of thiopental
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in the injection site in bone marrow samples
and it was mentioned this may be used for
induction anesthesia in chickens (Valverde et
al., 1993). We obtained the same results and
there was no side effect reaction to injection
like lameness and pain by intraosseous in-
jection. It would seem that intraosseous ad-
ministration of drugs like marbofloxacin and
carboplatin is effective and practical for the
rapid delivery in birds (Garcia-Montijano et
al., 2006; Filippich et al., 2004).

There are some substitute routes for intra-
vascular injection in pediatric medicine like
intraosseous (I0) and umbilical venous cath-
eterization (UVC) and in one study IO was
faster and easier than UVC (Abe et al.,2000).
No significant difference was seen in terms
of number of attempts for injection and anes-
thesia stage and recovery time in both routes
of intravenous and intraosseous in this study.

In a study on the canine cadaver an auto-
matic rotary insertion device for 1O cathe-
terization was used and it was mentioned it
1s more rapid and successful than cut-down
technique for jugular vein catheterization
(Allukian et al., 2017).

Some instruments are used for intraosse-
ous especially in medicine like Cook and
Jamshidi intraosseous (I0) needles, SBMN
(standard bone marrow aspiration needle)
and Sur-Fast screw-tipped intraosseous nee-
dle (Jun et al., 2000). In this study insulin
syringe was used simply without any prob-
lem. It would seem structure of tibial bone in
pigeon allows for intraosseous injection.

Another study mentioned that the 10 in-
jection method must be based on age. That
study shows that there are a lot of differences
in preference in the turkey, chicken and plas-
tic models (Ota et al., 2003).

Results of this study show that IO injec-
tion of Thiopental-Na is an effective and
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simple method for induction of general anes-
thesia in small birds when access to the vein
1s not possible. Healthy birds were chosen
for intraosseous injection in this study, it is
better that sickly birds be included in further
researches.
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