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ABSTRACT

In order to provide anaesthesia of the equine maxillaryjkdiee¢h, a local nerve block of
the infraorbital nerve in the pterygopalatine fossa had been propdseeti, ig/ referred to as
the “Palatine Bone Insertion” (PBI). As several complaadi with this method were
reported, our study was designed to recommend a modified injéetbnique which avoids
the risk of puncturing of relevant anatomical structures.

Five cadaver heads and two living horses were examined byastontedium injections
and subsequent computed tomography (CT). Spinal needles were insergetvadifferent
insertion techniques: The above mentioned (PBI), and a modificatieal ¢Eixtraperiorbital
Fat Body Insertion” (EFBI).

Both techniques (PBI and EFBI) provide a consistent distributioconfrast medium
around the infraorbital nerve. However, only the EFBI technique isopppte to minimize
the risk of complications.

This study is an example for the permanent challenge of anttdmisupply a basis for
clinical and surgical procedures.
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INTRODUCTION

A local block of the infraorbital nerve in the pterygopalatineaddssd been proposed to
achieve sufficient anaesthesia of the maxillary cheek t€eththis purpose, a spinal needle
was inserted between the zygomatic arch and the rostral nodrifi@ ramus of the mandible
until the needle contacted the perpendicular plate of the palatinewamsequently, 20 ml of
an anesthetic (2% Lidocaine) were infiltrated (2, 4, 5). Thisquhoe was well tolerated by
sedated horses. However, several complications such as hemawopdthalmos, and
blindness were observed after application of this technique.

The objective of our present study was to provide a fundamentahacatbdasis in order
to improve the insertion technique and to minimize the risk of comipliatTherefore, the
examinations were focused on two issues:

First: Re-examination of the gross anatomy of the pterygopalfigsa, with special
attention to relevant arteries, veins and nerves that might éetedffby insertion of a spinal
needle.

Second: Simulation of the infiltration of the anesthetic by injecting aastmtredium.

MATERIAL AND METHODS

Heads from five warm-blood horses (3 male, 2 female, 2 - 15 g&hrsvere collected
immediately after euthanasia. A simulation of an infraorlntale block was performed by
injecting contrast medium (Solutrast 25(on-ionic, 250 mg iodide in 1 mL water; Altana
Pharma Deutschland GmbH, Konstanz, Germany) into the pterygopalesise fFor this
purpose two different injection techniques were applied: The previaeslymmended
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“Palatine Bone Insertion” (PBI), and the new “Extraperiorbital Bady Insertion” (EFBI).
Subsequently, the distribution of the injected contrast medium was determined oade&s.im

The same procedure was also applied to two female horsesgemeéeal anaesthesia (12
and 15 years old) immediately before euthanasia for other medical reasons.

Following CT scans, the specimens were either dissectedpfrdeen so as to be able to
cut transversal slices (20 mm thick) out of the retrobulbaromegRelevant anatomical
structures (i.e. major blood vessels, nerves, and the periorbita) isarified and their
topography was determined in relation to the position of the inserted needles.

RESULTS AND DISCUSSION
Position of the spinal needle with regard to relevant anamical structures

PBI technique:

The spinal needle was pushed forward into a triangle which wawated by three
anatomical landmarks: the zygomatic arch, the mandible, and théamatiber. Within this
triangle, the following relevant anatomical structures were idedtif

the infraorbital nerve;

the maxillary artery and its branches;

the deep facial vein;

the periorbita.

As the spinal needle was advanced until it touched the perpendiat&iopthe palatine
bone, the tip of the needle came close to the infraorbital nervenftaerbital artery and the
descending palatine artery. Furthermore, the puncture canal pgsbeddeep facial vein and
the periorbita.

EFBI technique:

The spinal needle was not pushed forward until it contacted the gedan plate of the
palatine bone. Instead, the needle was pushed forward through théemamssele until the
intersection between the masseter muscle and the extraperifatbitady was noticeable due
to a change in consistency. Then the needle was advanced 15 to 20 onrtheint
extraperiorbital fat body. The tip of the needle was locatetthenextraperiorbital fat body
laterally to the deep facial vein (at a distance of 5 to 10 rium)e of the above mentioned
anatomical structures were passed by or reached by the spedié. The infraorbital nerve,
the infraorbital artery, the descending palatine artery lamgeriorbita were located outside a
radius of about 20 mm around the tip of the needle.

Simulation of infraorbital nerve blocks evaluated by CT sca

In all simulations of the PBI and EFBI, the injected contrastliume infiltrated the
infraorbital nerve. In several simulations, the contrast mediummadiwith the infraorbital
nerve into the infraorbital canal. No contrast medium was det@&usede the intraperiorbital
compartment in any of the applications. In all heads, the peridnited the flow of the
contrast medium and prevented contrast medium from penetratinghentmttaperiorbital
compartment. No contrast medium was present in the blood sinusdég dfrdin. The
distribution of contrast medium recorded in cadaveric specimens hgasatme as in the
horses under general anaesthesia.

Risks

As the deep facial vein is connected with the sinus cavernosusadwertent bolus
injection of lidocaine into the deep facial vein might resultsentm@l nervous stimulation
causing severe ataxia, central nervous system toxicity apsell(1, 3). The intraperiorbital
compartment contains the eyeball, its associated muscles, rerdeblood vessels. The
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periorbita functions as a sufficient barrier preventing contrastivm (and presumably
Lidocaine) from penetrating into the intraperiorbital compartmedtthus anaesthetic effects
on the eye and its organs are limited.

CONCLUSIONS

The EFBI technique is most appropriate for providing a sufficremtze block with
minimized risk, because:

(a) the risk of puncturing the deep facial vein, the infraorbitahyaand the descending
palatine artery is minimized, since the needle is not pushed abe palatine bone and
consequently stays away from these blood vessels;

(b) the injected agent spreads within the extraperiorbital fat, litdgas been demonstrated
that this will be sufficient to yield a consistent infiltration of the infatal nerve.

Clinical investigations should be performed to evaluate whethee B¢ technique has the
same analgesic effect as the PBI technique.
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