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Techniques of orbital regional anaesthesia

R. C. HAMILTON

Knowledge of the basic science disciplines (pharma-
cology of the ocular and local anaesthetic drugs,
physiology of the eye, anatomy of the orbit and its
contents) is essential for safe practice of orbital
regional anaesthesia [10]. Observation of, and sub-
sequent initial supervision by, personnel with wide
clinical experience and knowledge is recommended.
The goal for each practitioner is to build up an
experiential database from which increasingly good
judgement can result.

The anaesthetist should have a good understand-
ing of the operating ophthalmologist’s preferred
conditions for surgery. Anaesthesia requirements are
dictated by the type and operative technique of the
proposed surgery, the surgeon’s particular prefer-
ences and the wishes of the patient.

Current techniques

The requirements for intraocular surgery using
regional anaesthesia, as established in the 1950s and
1960s are threefold: globe and conjunctival anaes-
thesia; globe, lid and periorbital akinesia; and
intraocular hypotonia. Desirable operating con-
ditions are attainable safely using relatively large
volumes of hyaluronidase-containing local anaes-
thetics injected appropriately within the orbit.
Mechanical orbital decompression devices are used
frequently for efficient production of globe hypotonia
[3, 6].

APPLIED ANATOMY

A matrix of connective tissues, which supports and
allows dynamic function of the orbital contents, also
controls the mode of injectate spread [17]. Globe and
conjunctival anaesthesia (conduction block of the
intraorbital sensory divisions of the ophthalmic
branch of the trigeminal nerve) are achieved more
easily than globe akinesia (conduction block of
intraorbital portions of the oculomotor cranial nerves
III, IV and VI).

The oculomotor nerves enter the muscle bellies of
the four rectus muscles from their conal surface,
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1.0-1.5cm from the apex of the orbit. Local
anaesthetics, in blocking concentrations, have to
reach an exposed 5-10-mm segment of these motor
nerves in the posterior intracone space for con-
duction block of those nerves and akinesia of their
supplied muscles to occur. Retained activity of the
superior oblique muscle is frequently seen after
intraconal local anaesthetic injection because its
motor nerve, the trochlear, runs an extraconal
course. There is insufficient space between the lateral
rectus muscle and adjacent lateral orbit wall, and
between the inferior rectus muscle and adjacent orbit
floor, to consider placing injectate in either location
without risking injury to the respective muscles.

Corneal and perilimbal conjunctival sensation is
mediated via the nasociliary nerve which lies within
the cone of muscles; intracone blocks therefore
produce anaesthesia of the cornea and the con-
junctiva immediately surrounding it. However, the
sensation of the peripheral conjunctiva is supplied
through the lacrimal, frontal and infraorbital nerves
coursing outside the muscle cone [2]; intraoperative
pain may be experienced in this area after a solely
intracone block [11].

Globe position

The traditional teaching of having patients look
“up and in” during retrobulbar block needle
placement [1] has been superseded by instruction to
direct their eyes in primary gaze [14, 19, 25, 36].
With the globe in primary gaze the optic nerve
assumes a much safer location, totally on the medial

side of the mid-sagittal plane (fig. 1).

Site and depth of injection

Relatively avascular areas suitable for injection are
the anterior half of the orbit in the inferotemporal
quadrant, and the compartment on the nasal side of
the medial rectus muscle; needles must never be
inserted deeply to the orbital apex.

ANAESTHESIA MIXTURE

Any of the full potency local anaesthetics may be
used, the eventual choice depending on availability,
patient age and desired duration of effect. Concen-
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Figure I Plane of the iris, mid-sagittal plane of the globe.
View from above. Globe in primary gaze. Fine broken line
indicates the plane of the iris (useful in gauging depth of needle
advancement); coarse broken line indicates the mid-sagittal
plane of the eye and the visual axis through the centre of the
pupil. The optic nerve lies on the nasal side of the mid-sagittal
plane of the eye (with permission from Gimbel Educational
Services).
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Figure 2 Injection of “painless local” in inferotemporal
quadrant. View from lateral side. After gently retracting the
lower eyelid with a finger, the tip of a 30-gauge, 12-mm needle
enters transconjunctivally and inferotemporally just posterior to
the inferior tarsal plate with the shaft of the needle arranged
tangentially to the globe. Following test aspiration, the initial
injection is of 1.0 ml “painless local” to a depth of 1 cm from
the conjunctiva. The needle has easily and painlessly (because
of preliminary topical anaesthesia drops) penetrated the
conjunctiva, and deep to it the capsulopalpebral fascia. The
needle entry point is at the lower end of the lateral orbit rim
(small insert). Landmarks for transcutaneous injection of
“painless local” are the same, but without lower eyelid
retraction. The needle in this case passes inferior to the inferior
tarsal plate but otherwise follows an identical path with its shaft
tangential to the globe and directed towards the orbit floor
(with permission from Gimbel Educational Services).

trations up to but not exceeding 2 % lignocaine (or
agent of equivalent potency) are appropriate. Adren-
aline is used commonly for prolongation of block
duration and to increase the extent of block, but may
be contraindicated if orbital vascular pathology is
present; a concentration of 1:200 000, given the
volume of injectate used in ophthalmic regional
anaesthesia, is devoid of systemic effects [30]. More
effective anaesthesia results from the higher pH of
freshly prepared adrenaline admixtures, compared
with commercially available adrenaline-containing
mixtures [22]. Hyaluronidase is a desirable com-
ponent for promotion of spread within the orbit and
for hypotonia [24].

89

Differences between younger and older adult patients

Younger adult patients present more of a challenge
in achieving total akinesia than the elderly [23]
because of more dense connective tissues hindering
access of anaesthetics to the oculomotor nerves.

NEEDLE TYPE AND SYRINGE SIZE

Traditional teaching favoured  blunt-tipped,
intermediate-gauge needles with the supposed
advantages that blood vessels were pushed aside
rather than traumatized and that tissue planes could
be more accurately defined. Although a commonly
held belief among ophthalmologists [16], it is not
true that it is more difficult to penetrate the globe,
the optic nerve sheath or blood vessels with a blunt
needle [10]. Larger blunt needles compared with fine
disposable ones cause more serious damage if the
globe is penetrated [10]. Because disposable cutting
needles produce minimal tissue distortion, little or
no pain results. Tactile discrimination is progress-
ively reduced with increasing needle size [9]. Special
attention should be paid to the length of needle
entering beyond the orbital rim; 31 mm as measured
from the orbit rim should never be exceeded in order
to exclude optic nerve impalement [15]. All needles
used for intracone or pericone placement should be
orientated tangentially to the globe with the bevel
opening faced towards the globe [11].

Because less force has to be exerted, a change in
resistance to injectate flow is detected more easily
by the injecting hand when using a needle mounted
on a smaller syringe compared with a larger size.
This ability to detect more easily changes in resistance
to injection is important in the avoidance of
complications.

TRANSCUTANEOUS SEVENTH NERVE BLOCK

Various methods of seventh nerve conduction block
were in common use in earlier decades; local
anaesthetics were deposited at some point along the
distribution of the nerve from its emergence from
the base of the skull at the stylomastoid foramen to
its terminal branches on the deep surface of the
orbicularis oculi muscle. However, when hyalu-
ronidase is mixed with local anaesthetic, injected
into the orbit in higher volume and used in
combination with orbital decompression devices,
effective spread from the orbit through the orbital
septum occurs to produce eyelid akinesia [21],
without resorting to painful percutaneous seventh
nerve blocking techniques.

PREBLOCK INSPECTION OF THE GLOBE AND EYELIDS

Most, but not all, inferotemporal injections may be
made with transconjunctival entry. If on digital
retraction of the patient’s lower eyelid in a downward
and outward direction the eyelid margin is found to
be tightly held against the globe, if the globe is
deeply recessed within the orbit, if there is a wide
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Figure 3 Inferotemporal intracone block. A,D = Views from in front; B, E = views from lateral side; C, F = views
from above (27-gauge, 31-mm sharp disposable needle). The figure illustrates the transconjunctival approach but
is equally applicable to transcutaneous injection (if the transcutaneous route were used the lower lid would not be
retracted and needle tip entry would be inferior to the tarsal plate). The globe is in primary gaze. The needle tip
enters at the lower temporal orbit rim, slightly up from the orbit floor (a) and very close to the bone. The needle
track passes initially backwards in the sagittal plane (C) and parallel to the orbit floor, that is with a 10° elevation
from the transverse plane (B) until the mid-shaft of the needle has reached the plane of the iris and the needle tip
has passed the globe equator (B, C). (If the needle were advanced further in the sagittal plane, contact with the
lateral wall of the orbit would occur.) Following this the needle is directed with medial and slightly upward
components (D) aiming for an imaginary point behind the globe on the axis formed by the pupil and the macula,
so that the needle tip approaches but does not pass the mid-sagittal plane of the globe (F). The needle enters the
intracone space by passing through the intermuscular septum just inferior to the lower border of the lateral rectus
muscle (). The globe is observed continuously during needle placement to detect globe rotation that would
indicate engagement of the sclera by the needle tip. During needle placement, continuing observation of the
relationship between the needle/hub junction and the plane of the iris establishes an appropriate depth of orbit
insertion (E, F). In a globe with normal axial length, as illustrated here, when the needle/hub junction has reached

the plane of the iris, the tip of the needle lies 5-7 mm beyond the hind surface of the globe (g, F). After test
aspiration, up to 4 ml of anaesthetic solution injected very slowly (with permission from Gimbel Educational

Services).

lateral canthal fold, or if the patient is blinking
uncontrollably, a transcutaneous approach is often
the safest choice. In all cases the axial length
measurement of the globe is carefully noted; in the
presence of high myopia, pericone, as opposed to
intracone, placement or even general anaesthesia
may be more prudent.

“PAINLESS LOCAL”

A solution made up by adding 1.5 ml of any full-
strength local anaesthetic to a 15-ml plastic bottle of
balanced salt solution (available for intraocular use
in ophthalmologists’ offices) [5] produces a virtually
pain-free initial injection (fig. 2).

INTRACONE (RETROBULBAR) BLOCK

Although there is commonality between the fat
compartments within and outside the geometric
confines of the cone of the rectus muscles, injectate
placed in mid-orbit intraconally compared with
periconally is more effective in producing globe
akinesia. Precision placement is the key to avoidance
of complications (fig. 3).

PERICONE (PERIBULBAR, PERIOCULAR) BLOCKS

Although injectate deposited within the orbit but not
entering within the geometric confines of the cone of
the rectus muscles was introduced as being safer
than intraconal blocking for avoidance of serious
complications [4], nevertheless problems have been
reported. Knowledge of orbital anatomy is as im-
portant as with intracone techniques.

A failure rate to achieve akinesia with periconal
blocking of up to 50 % has been reported [20], There
are many variations of the pericone technique, a
common one being placement in two locations, one
in the inferotemporal quadrant (fig. 4) and one in the
superonasal quadrant. A preferable alternative to the
latter site of injection is the fat compartment on the
nasal side of the medial rectus muscle (fig. 5) [13].
Access of local anaesthetics to the motor nerve
supply of the superior oblique muscle and, by spread
through the orbital septum, of the orbicularis
muscle, are promoted [28]. Additionally enhanced
peripheral conjunctival anaesthesia eliminates intra-
operative discomfort, sometimes encountered in low
volume solely intracone techniques [11].

The routine combination of inferotemporal
intracone injection with complementary pericone
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Figure 4 Inferotemporal pericone injection. A = View from in
front; B = view from above; ¢ = view from lateral side
(transcutaneous injection); D = view from lateral side
(transconjunctival injection). The globe is in primary gaze. A
27-gauge, 20-25 mm sharp disposable needle enters the orbit at
the junction of its floor with the lateral wall (A) and very close
to the bony rim. The needle passes backwards in a sagittal
plane (B) and parallel to the orbit floor (C, D), passing the globe
equator to a depth controlled by observing the needle/hub
junction reach the plane of the iris (B). After test aspiration, up
to 10 ml at anaesthetic solution may be injected slowly (single
needle technique) or up to 5 ml (if combined with
complemental pericone block). The technique is equally
applicable to the transcutaneous (C) or transconjunctival (D)
route (with permission from Gimbel Educational Services).

Figure 5 Medial pericone injection. A = View from the front;
B= view from above. The globe is in primary gaze. A 27-
gauge, 20—25 mm sharp disposable needle enters
transconjunctivally on the medial side of the caruncle at the
extreme medial side of the palpebral fissure (a). With the bevel
facing the orbit wall, it passes backward in the transverse plane,
directed at a 5° angle away from the sagittal plane and towards
the medial orbit wall (B). Depth of insertion is controlled by
observing the needle/hub junction reach the plane of the iris
(B). If the medial wall of the orbit is contacted, the tip is
slightly withdrawn and needle redirected. After test aspiration,
up to 5 ml of anaesthetic solution is injected very slowly (with
permission from Gimbel Educational Services).

injection (medial compartment block recommended)
produces globe anaesthesia/akinesia, intraoperative
patient comfort and eyelid akinesia better than other
techniques [11, 20].

Recent innovations

Reports of rare but serious complications of
intraconal anaesthesia stimulated separate editorials
in 1988 in the United Kingdom and USA [18, 31]
which introduced the concept of non-akinetic
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methods of regional anaesthesia for cataract ex-
traction surgery. The techniques published subse-
quently fall into three groups: subconjunctival
(perilimbal); injection of local anaesthetic by needle
or cannula within Tenon’s capsule; and solely topical
corneoconjunctival anaesthesia.

SUBCONJUNCTIVAL (PERILIMBAL) INJECTION OF
LOCAL ANAESTHETICS

Articles published in 1990 and 1991 [26, 27, 32]
advocated subconjunctival injection of local
anaesthetics in small volume near the superior limbus
mainly for anterior segment surgery.

SUB-TENON’S BLOCK

Needle injection into sub-Tenon’s space produces
better iris and anterior segment anaesthesia than
subconjunctival injection [34]. The technique has
been used extensively since 1990 [35]. More recently
it evolved into anaesthesia produced by blunt
cannula insertion after surgical dissection into the
sub-Tenon’s space [33]. The degree of abolition of
extraocular muscle movement is proportional to the
volume and depth of injectate.

CATARACT EXTRACTION AND INTRAOCULAR LENS
IMPLANTATION UNDER SOLELY TOPICAL
CORNEOCONJUNCTIVAL ANAESTHESIA

The most recent step in the evolution of regional
anaesthesia for cataract extraction has been the re-
introduction [12] of a technique previously used in
the last century and the first decade of the 20th
century [29]. Exclusion of some patients (dementia,
deafness, language barrier) is important as there
must be continuous dialogue between the surgeon
and the patient throughout operation. Patients with
dense or trauma-induced cataracts, those with small
pupils which fail to dilate and those with macular
degeneration, are best managed with other forms of
anaesthesia.

Surgeons experienced in the technique of inter-
capsular phacoemulsification with the appropriate
personal psychological traits with good communi-
cation skills and the willingness to talk to their
patients through the process are most suited to the
method. The author finds that patients undergoing
cataract surgery under topical anaesthesia require
more psychological preparation and more frequent
anxiolytic premedication than patients, having an-
aesthetic blocks. The most useful topical agents are
4 % lignocaine [8] and 0.75 % bupivacaine [7]. The
iris and ciliary muscle retain their sensitivity,
especially in the young and anxious patient [8].
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