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SUMMARY

The topographical anatomy of the sacrocaudal region of the camel was studied in detail
in order to flnd out the best site for injection in the epidural canal. Estimation of
the suitable dose for induction and reporting the time of onset as well as the duraticn
of this type of anaesthesia were also determined.

Fifty anaesthetic trials were performed on 37 camels of different age, sex and size.
The first intercoccygeal space was the most convenient site for insertion of the needle
at 45° angle with the horizontal plane. The 1, 2, 3 and 4% concentrations of procaine
hydrochloride were tried. A 2% concentration was sufficient for minor surgical inter-
ferences in the tail and perineal region, while the 4% cocentration was necessary for
operations in the thigh, urethra, udder and teats. The dose of both concentrations
depended on the size of the animal. Ten, 15 and 25 ml of procaine hydrochloride were
required for small, medium and large sized animals respectively.

INTRODUCTION

The Arablan cne-humped camel (Camelus dromedarious) 1s an important soruce of meat in Egypt. It is alse
used for transport especially In rural and sandy districts.

Surgical affections such as wounds, fistulae, tumours, cutaneous and 1limb affeectiens are metwith amongst
*patients recelved in the clinic. This necessitates one form of anaesthesia or the other.

Information about anaesthesia of the camel is, still, meagre. SINCH ET AL, (1962) reported on the use of
chloral hydrate alone or in combination with magnesium sulphate for the induction of narcosis in the camel.
SAID (1964) described the various forms of anaesthesia 1in this animal and induced epidural anaesthesia through
injection in the sacrococcygeal or first intercoccygeal space. This was preceded by chlorpromazine premedica-
tion. FOUAD and MORCOS (1965) injected propionylpormazine as a tranguillizer followed by 12 - 15 ml pfoca.lno
hydrochloride in the sacrococcygeal as well as the first intercoccygeal space. The onset of anaesthesia appe-
ared after 3 - 8 minutes and continued for 1 - 2 hours. HASSANEIN (1972) considered xylazine hydrochleride
(Rompun-Bayer) as the best sedative for the camel. HASSANEIN (1975) recommended the use of Rompun premedica-
tion (0.25 mg/Kg-i.m.) 20 minutes before 1induction of anaesthesia with chloral hydrate (4 gm/50 Kg-i.v.) in
cases of minor surgical interferences and with Chloral-Romun mixture (4 gm/50 Kg + 0.1 mg/Kg-1.v.)supplemented,
when necessary, by varlable doses of Nesdonal 10% solution (up to 5 mg/Kg-1.v.)for major surgical interfernces.

Trials to induce epidural anaesthesia by injection in the sacrococcygeal space were not always easy, in
some cases it was even impossible. This urged the present workers to study the toporgraphical anatomy of the
sacrocaudal region, select the suitable dose for induction of anaterior and posteribr -epidural analgesia and-te
report on the time of onset as well as the duration of this type of anaesthesia.

MATERIALS AND METHODS

Fifty anaesthetic trials were performed on 37 camels of different age, sex and size. The topographical
anatomy and radiological appearance of the sacrococcygeal area were studied on 5 adult camels perfused with 10%
formalin solution to which 1% phenol -and 1% glycrine were added. In addision, 50 sacrococcygeal vertebrae ,
attached to their bony pelvis,were used ln studying the features and measurements of that part of the vertebral
column.

* Dept. of Anatomy, Faculty of Vet. Med., Cairo University.
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Eguipments and Anaesthetics:

Sterile 16 gauge, 8 cm long needles and sterile 20 ml syringes were used. The anaesthetic was sterile
solutions of 1, 2, 3 & 4% concentrations procaine hydrochloride. Fixed doses of 10, 15 and 25 ml were used,
according to the size of the animal. Small sized camels(under 200 Kg) revieved 10 ml, the medium sized (.200-
%00 Kg) 15 ml and the large sized (more than &00 Kg) 25 ml. Larger doses (40-60) ml) with 1 & 2% concentrations
were also used in &4 cases during the preliminary trials.

According tc the concentration of procaine hydrochloride used, the fifty experiments were divided into 4
groups as shown in Table 1.

Table 1: Concentrations and dosages schedule

Group No. of Concent. Dose / ml
animals % Small Medium Large
I 5 1 10 15 25
1I 20 2 10 15 25
III 10 3 10 15 25
Iv 15 4 10 15 25

Site of Injection:

The sacrococcygeal and first intercoccygeal spaces were tried.

Technique:

The animals were controlled in the normal kneeling position. The site of injection was clipped, cleansed
and disinfected. The point of a sterile needle was applied to the centre of the depression between the first
and second coccygeal spines, taking care that it was exactly in the midline. The needle was lnserted to its
full length downwards and forwards at an angle of &5 degree with the horizontal plane (Fig. 1). The syringe was
then attached to Inject the anaesthetic. Sudden reduced resistance to introduction of the needle and ease of
injection of the anaesthetic, indicated that the needle was in the right location for injection in the epldural
Space.

Duration of anaesthesia was determined at intervals by pricking the skin with a needle or by pinching the
vulva with forceps and also by noting the response of the tall muscles. Cood epidural analgesia was indicated
by paralysis of the tail, suspension of defecation and lack of sensory reaction when the vulva was pjmhn_ad.'

The efficiency of the produced epidural anaesthesia was tested by performing one of the following surgical
interferences: urethrotomy, suturing of wounds on the thigh, removal of a tumour under the tail, e,m;i'gn of a
filarial nodule in the perineal region, skin biopsy from cases suffering fram nodular ulcerative dermaaitis ia
the Inguinal region, as well as operation for rupture of the perineum.

RESULTS

A- Anatomical Findings:

The sacrum of the camel is composed of four fused sacral vertebrae. It is broader and shorter than that of
the ox and horse, measuring 20 - 22 cm long and 23 cm wide at promontory and 7 - 8 cm at its termination. It
is decidedly arched, belng deviated by 35 - 40° on the horizontal plane. When seen from the side in the living
animal, it inclines up to 70 - 80° on the lengitudinal axis of the animal's body. The dorsal surface of the
saccrum bears four short but thick spinous processes with their ends rounded and completely separated from eaph
other, while the arch inbetween shows fine Spaces except for the first which is wide reaching 1 em long and
1.5 cm wide. These latter spaces connect the vertebral canal te the outside. In the living animals, these for-
mina are closed by dense fibrous tissue continuous with the thick interspinous ligament as well as the supras-
pinous ligament.

Assiut Vet. Med. J. Vol. 10, No. 19, 71982.
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The cocygeal vertebrae are large and vary in number from 14-19,thelir processes are greatly dei;eloped than
in the ox and horse. The first coccygeal vertebra is completely developed and simulating greatly the last
sacral. In the living animals,it may be mistaken for a segment of the sacrum. Mareover,its movement is restric-
ted by the presence of a very thick supraspinous and interspinous ligaments.

The spinal cord extends from the cranial border of the atlas to the second sacral vertebra. This level of
termination is subjected to variation, showing some correlation with the length of the trunk especially in the
Sudanese species. The terminal end of the cord (conus medullaris) is elongated, with a diameter of'l - 2 mm. It
is manifested by the point at which the last pair of coccygeal nerves are given off and so continue caudally as
a fine connective tissue filament ( filum terminale ) till the fourth sacral vertebra where it fgscs with the
dural sheath. Later on, it is continued as the extradural part of the filum terminal till the 75_& or 8th coccy-
geal vertebra and becomes attached to the periosteum of the spinal canal. The conical end of the meniriges in
the camel terminates at the cranial edge of the fourth sacral vertebra, while the subarachnoid cavity ends at
the level of the caudal end of the 3rd sacral vertebra.

The first intercoccygeal space is the widest and nearest space to the spinal canal, while the remaining
part of the canal is filled caudally with the ensheathed coccygeal nerve trunks and the surrounding fibrous and
fatty tissues. The distance between the roof of the vertebral canal and the dorsal surface of the skin is about
2.2-3.1 cm and 1s composed from outside of the skin, superficlal fascia, a dense deep fascia which is strongly
attatched or adherent to the underlying supraspinous ligament. The latter is too thick reaching about 2.2-2.5cm
in front of the first coccygeal splnous process but very weak or nearly terminates at the second coccygeal
spinous process where it is substituted bt the interarcuate ligament with a very fine fibres of the inter-
spinous ligmaent. These structures when traced caudally up to the 6th or 7th vertebral become very fineand only
a weak dorsal sacrococcygeal muscle by its two parts (M. sacroccygeus dorsalis medials and M. saopococcygeus
lateralis)lie on the Interarcuate space,while the canl itself later teminates and is occluded by fatty -tissue.

B~ Clinical Findings:

The onset of analgesia, interval before incoordination, interval before lying down, duration of effect and
the interval before returning to normal condition were given in Table 2.

It was noticed that the standing capacity of all five animals 1njected with 1% procaine hydrochloride was
maintalned without any sign of motro incoordination. The tail and anal reflexes were lost in all animals, while
the perineal reflex was maintained in one and sluggish in two animals. The croup, thigh, foot pad, flank and
umblical reflexses persisted in all cases (Table 3). The duration of effect was short (36 + 2.29 minutes) and
the animals regained their normal condition after about 50 minutes from injection.

Animals recelving 2% procaine hydrochloride maintained their standing capacity, but there was motor in-
coordination in ten out of the twenty animals under experimentation. The tail, anal, perineal and croup ref-

lexes were lost in all animals of this group. The thigh reflex was absent 1in 13 animals, sluggish .in & animals’

and present in 3 animals. The reflexes of foot pad, flank and umblicus were present in all cases (Table 3). The
effect of analgesia remained for 1 - 2 hours. :

Nine out of the ten animals of group I1I lost their standing capacity and lay down after about 20 minutes
from injection. All the animals lost their tail, anal, perineal, croup and thigh reflexes. Three animals lost
the foot pad reflex, five showed sluggish and two maintained it. The flank and umblical reflexes were present
in all the animals of this group (Table 3).

The animals of group IV lost their tail, anal, perineal, croup and thigh refelexes. The foot -pad and flank
reflexes were sluggish while the umblical reflex was persisted in 13 animals and abolished in 2 animals. Thri-
teen out of the fifteen animals lost their standing capcity after 27.8 + 2.2 minutes (Fig. 2).

DISCUSSION

The topography of the sacrococcygeal segment of the medulla spinalis in the camel was briefly described by
LESBRE (1900), NEUMANI (1911) and LEESE (1916/17). The results reported here are basically in agreement with

those earlier authors.

Assiut Vet. Med. J. Vof. 10, No. 19, 1982,
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The present study showed that in the camel, the spinal cerd ends caudally at the beginning of the second
sacral vertebra, but in few cases it terminates at its caudal end. In the ox and horse, it ends at the first or
second sacral vertebra (HABEL, 1951 and CETTY, 1975).

The coccygeal vertebrae of the camel were found to have a complete bony arch. In degs and herses,the first
cocygeal vertebra was the only one which possesses a complete bony arch while the others were incomplete and
substituted by the interarcuate ligaments (BRADLEY and GRAHAME, 1959; FLETCHER and KITCHELL, 1966; HEATH and
MAYER, 1972 and GETTY, 1975).

The use of 3 and 4% concentrations of procaine hydrochloride resulted in motor incoordination of the hind
limbs after 12.8 + 0.54 and 13.26 + 1.02 minutes respectively, then.the-animals lay down after 20.55 and 1.55
andt27.8 + 2.2 minutes, This could be attributed to the motor paralysis caused by the sciatic block from the
high concentrations of procaine hydrochloride. The produced analgesia was quite sufficient for performing
different surgical operations on the perineal region and thigh. However,the 4% concentration was more efficient
for opera;:ions of the urethra, udder and teats.

The 1% concentration of procaine hydrochloride failed to produce satisfactory analgesia even in the large
doses given. The desired analgesia for performeing minor surgical interferences on the tail and perineal region
was obtalned after 16 + 1.12 minutes, using 2% procalne hydrochloride. This was accompanied with slight motor
incoordination in half of the animals under experimentation.

The dose used in the present work was correlated with the size of the animal. The small sized ones (under
200 Kg) received 10 ml, the medium sized (200 - 400 Kg) 15 ml and the large sized (over 400 Kg) received 25 ml.

The total time of blockade seemed to depend on the concentration of anaesthetic, the rate of injection,
the initial level of blockade, the age and condition of the patient. The same observations have been encoun-
tered by SOMA (13971).

The present investigation revelaed that the only avallable site for interoducing the needle for epidural
. anaesthesia in the camel is the first intercoccygeal space, as it is the widest and nearest space to the spinal
canal. The sacrococcygeal space is covered by a thick supraspinous and interspinous ligaments, resulting in
restricution of the movement of the first coccygeal vertebra, that it may be mistaken for the last sacral ver-
tebra. Moreover, the remaining part of the canl is filled caudally by the ensheathed coccygeal nerve -trynks
with their surrounding fibrous and fatty tissues.

Injection in the first intercoccygeal space has the advantage that the canal inside it is more roomy and
thus facilitating the flow of the anaesthetic solution cranially. In addition, the interarcuate space at the
first intercoccygeal articulation is wider and measuring 3.0 - 3.4 cm, while at the sacrococcygeal articulation
measuring 1.5 - 1.8 cm wide.

Insertion of the needle at 45° angle appears to be preferable for administering caudal anaesthesia in ca-
mels,due to the normal arched back and great slope of the saccrum at its Junction with the coccygeal vertebrae.
Thus, the anaesthetic can flow cranially more easily and the chance of the needle being inserted into the in-
tervertebral disc is reduced. Similar results were obtained in camels by SAID (1964) and FOUAD and MORCOS
(1965) and in horses by WESTHEUES and FRITSCH (1964) and HEATH and MAYER (1972).
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Table 2: The effect of epidural injection of 1, 2, 3 and 4%

* procaine hydrochloride on different groups of animalg

iroup Ho OGnset Interval before Interval before Duration Return
animals incoordination lying down of effect to normal
(mmo) (in-) (mino) (mi.n.) (mi-no)
Range 7 - 10 - - 30 = 45 40 - 60
5 . Hean 8.20 - - 36.00 50.00
St.E. : 0.48 - - 12.29 1“’.“‘8
Rapge 3 - & 10 - 20 - 60 = 120 90 - 163
20 Mean 5450 16,0C - 80.25 125.55
St.E. +0.28 31518 - £3.20 £6.19
Range 3 - © 10 - 15 15 - 30 80 - 120 100 - 1€0Q
10 Mcan 4,60 12.80 20,55 100.50 127.00
St.E. + 0.30 + 0.64 +£1.55 14,62 £6.84
Range % = 5 10 = 25 20 - 45 75 = 120 120 - 220
15 kean 4,26 13426 27.80 92.33 157466
St.E. +0.21 + 1,02 + 2,20 +3.08 +6.9
Table 5: Reflexes following epidural injection of
various concentrations of procaine Hcl
Group Concent, Reflexes
% tail anal perie ocroup thigh foot flenk umblicus
neal ‘ pad
I i - - - RS et 4t Eaa +4+
2 - = = - + 4+ +++
3 = - = - - ++ +++ +++
& - - - - - Y + ++
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+++ BReflex normal

++ Reflex

sluggish

19, 1982,

+ Reflex very sluggish
= Reflex abolished

g



Fig. 1: Injection in the first

intercoccygeal space.

Fig. 2: Inability to stand following epidural injection of
3 and 4% procaine hydrochloride.



