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LITERATURE REVIEW

ABSTRACT

Sub-Tenon’s block is a regional anesthetic technique widely used in 
ophthalmic surgery as a safer alternative to retrobulbar and peribulbar 
blocks. The technique involves injecting local anesthetic into the sub-
Tenon’s space using a blunt cannula after a small incision is made in the 
conjunctiva and Tenon’s capsule. A thorough understanding of  orbital 
anatomy, conjunctiva, Tenon’s capsule, vascular supply, and innervation 
of  the eye is essential for the success of  this block. Various local 
anesthetics can be used, either alone or in combination, with adjuvants 
such as hyaluronidase to enhance diffusion and improve block quality. 
Sub-Tenon’s block provides reliable analgesia with generally adequate 
akinesia for cataract, vitreoretinal, and other ophthalmic procedures, 
while carrying a relatively low risk of  complications. Other advantages 
include greater patient comfort and suitability for high-risk groups where 
needle blocks are contraindicated, such as patients with high myopia or 
those receiving anticoagulant therapy. Nevertheless, limitations such 
as incomplete akinesia, particularly of  the superior oblique muscle, 
and the occurrence of  chemosis or subconjunctival hemorrhage should 
be anticipated. With strict aseptic technique, appropriate anesthetic 
volume, and skilled providers, Sub-Tenon’s block remains an effective, 
safe, and relevant option in modern ophthalmic anesthesia practice.
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INTRODUCTION
Ophthalmic surgery is one of the most 

commonly performed surgical procedures 
worldwide, particularly in cases of cataract, 
glaucoma, and vitreoretinal surgery. With 
increasing life expectancy and the growing 
number of elderly patients, the demand for 
ophthalmic surgical procedures continues 
to rise. Therefore, anesthetic techniques are 
required that are not only effective and safe, but 
also capable of providing patient comfort and 
optimal surgical conditions for the surgeon.1

In ophthalmic practice, anesthesia may be 
administered using either general or regional 
techniques. General anesthesia is commonly 
used in pediatric patients, those with high levels 
of anxiety, or patients with contraindications 
to regional anesthesia. However, general 
anesthesia has several disadvantages, including 
a higher risk of systemic complications, the need 
for intensive monitoring, and a longer recovery 
period. In contrast, regional anesthesia is often 
preferred for elective ophthalmic surgery, as it 
provides effective analgesia, ocular immobility 
(akinesia), and a lower risk of systemic 
complications.2 Several regional anesthesia 
techniques for ophthalmic procedures have 
long been in use, such as retrobulbar and 
peribulbar blocks. Although effective, both 
techniques involve the insertion of a sharp 
needle into the orbit, which carries the risk of 
serious complications such as globe perforation, 
retrobulbar hemorrhage, optic nerve injury, 
and even the spread of anesthetic agents to the 
central nervous system. These risks have led to 
the development of safer techniques, one of 
which is the sub-Tenon block.3 The sub-Tenon 
block was first popularized by Stevens in 1992 as 
an alternative technique aimed at reducing the 
risk of complications associated with needle-
based blocks. Its principle involves the injection 
of local anesthetic into the sub-Tenon space 
using a blunt cannula after a small conjunctival 
incision is made. 

With this approach, the risk of trauma due 
to needle penetration can be minimized. In 
addition, the sub-Tenon block has been shown 
to provide adequate analgesia and sufficient 
akinesia for most ophthalmic procedures, 

particularly cataract surgery, vitreoretinal 
surgery, and other anterior segment procedures.3

With advances in knowledge and technology, 
numerous studies have demonstrated that 
the sub-Tenon block is relatively safe, with a 
low incidence of serious complications. More 
commonly encountered complications, such 
as chemosis or subconjunctival hemorrhage, 
are generally mild and do not interfere with 
the surgical procedure. This has made the sub-
Tenon block an increasingly popular choice for 
regional anesthesia, particularly in patients at 
higher risk of complications from retrobulbar 
or peribulbar blocks, such as those with high 
myopia, staphyloma, or those receiving 
anticoagulant therapy.2 

Based on this background, it is important 
to re-evaluate the role of the sub-Tenon block 
in regional anesthesia for ophthalmic surgery, 
including its indications, technique, advantages, 
and potential complications.

BENEFITS
This review is expected to provide benefits 

across various aspects, including academic, 
clinical, and social domains. From an academic 
perspective, it may enhance the knowledge of 
medical students and anesthesiology residents 
regarding the basic principles, techniques, 
and complications of the sub-Tenon block in 
ophthalmic surgery. Clinically, this discussion 
may serve as a reference for selecting safer and 
more effective anesthetic techniques, thereby 
assisting clinicians in delivering optimal care 
while minimizing the risk of complications. 

From a scientific standpoint, this review 
presents an up-to-date literature overview that 
may serve as a foundation for further research 
on the effectiveness and safety of the sub-Tenon 
block. In addition, from a social perspective, 
the appropriate application of anesthetic 
techniques is expected to improve the quality 
of eye care services, support surgical success, 
and accelerate patient recovery, ultimately 
contributing to a better quality of life for the 
community.

OBJECTIVES
The objective of this review is to provide 
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a comprehensive understanding of regional 
anesthesia in ophthalmic surgery, with a focus 
on the sub-Tenon block. This review aims to 
explain the relevant anatomy, basic principles, 
indications, and techniques of performing 
the sub-Tenon block, while also comparing it 
with other regional anesthesia techniques in 
ophthalmology. In addition, this review seeks 
to outline the advantages, limitations, and 
potential complications of the sub-Tenon block 
based on current scientific evidence, thereby 
serving as a knowledge base for medical 
students, anesthesiology residents, and clinical 
practitioners in selecting the most appropriate 
anesthetic technique for ophthalmic surgery.

LITERATURE REVIEW

Anatomy
a. Orbital Anatomy
The orbit is a four-sided pyramidal bony cavity 
with its apex directed posteriorly and its base 
facing anteriorly. This structure is formed by 
seven main bones: the frontal bone, zygomatic 
bone, maxilla, ethmoid bone, lacrimal bone, 
sphenoid bone, and palatine bone [Figure 1].4

Figure 1. Orbital Anatomy4

b. Superior Wall
Formed by the orbital part of the frontal 

bone (pars orbitalis) and the lesser wing of the 
sphenoid bone. This wall separates the orbit 
from the anterior cranial fossa. The supraorbital 
foramen, located superiorly, serves as a passage 
for the supraorbital nerve and vessels.4

Inferior Wall
Composed of the maxilla (orbital surface), 

zygomatic bone, and a small portion of the 
palatine bone. An important structure in this 
wall is the infraorbital canal, which transmits the 
infraorbital nerve.4

c. Lateral Wall
This is the thickest wall, formed by the zygomatic 
bone and the greater wing of the sphenoid bone. 
It is clinically significant as it is often used as a 
surgical access route to the orbit.4

d. Medial Wall
This is the thinnest part, composed of the 
ethmoid bone (lamina papyracea), lacrimal 
bone, a portion of the frontal bone, and the 
frontal process of the maxilla. This wall contains 
the lacrimal sac fossa, which is connected to the 
tear drainage system.

e. Orbital Apex
Located posteriorly, it is formed by the optic 
canal (which transmits the optic nerve and 
ophthalmic artery) and the superior orbital 
fissure, through which pass the oculomotor, 
trochlear, abducens, and ophthalmic (V1) 
nerves.4

Anatomy of the Extraocular Muscles
The extraocular muscles consist of six muscles 
that control the movement of the eyeball and 
one muscle that controls the upper eyelid. These 
six muscles include four rectus muscles (superior, 
inferior, medial, and lateral) and two oblique 
muscles (superior and inferior). In addition, the 
levator palpebrae superioris functions to elevate 
the upper eyelid [Figure 2].5

Figure 2. Extraocular Muscles.5
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Rectus Muscles
a. Superior Rectus
Originates from the common tendinous ring 
(annulus of Zinn) at the orbital apex and inserts 
onto the anterior superior surface of the sclera. 
Its primary function is elevation of the eyeball, 
with contributions to adduction and intorsion.5

b. Inferior Rectus
Originates from the common tendinous ring and 
inserts onto the inferior surface of the sclera. It 
functions to depress the eyeball and also assists 
in adduction and extorsion.5

c. Medial Rectus
Originates from the common tendinous ring 
and inserts onto the medial aspect of the sclera. 
Its function is adduction of the eyeball.5

d. Lateral Rectus
Originates from the common tendinous ring 
and inserts onto the lateral aspect of the sclera. 
Its function is abduction of the eyeball.5

Oblique Muscles
a. Superior Oblique
Originates from the sphenoid bone, passes 
through the trochlea (a fibrocartilaginous 
pulley) at the superomedial corner of the orbit, 
and inserts onto the posterolateral sclera. Its 
function is intorsion of the eyeball, and it also 
assists in depression and abduction.5

b. Inferior Oblique
Originates from the anterior surface of the 
maxilla (inferomedial part of the orbit) and 
inserts onto the posterolateral sclera. Its 
function is extorsion of the eyeball, and it also 
assists in elevation and abduction.5

Levator Palpebrae
Originates from the lesser wing of the sphenoid 
bone at the orbital apex, runs anteriorly, and 
inserts into the superior tarsus. Its function is to 
elevate the upper eyelid.5

Anatomy of the Conjunctiva and Tenon’s Capsule
The conjunctiva is a mucous membrane of 

the eye that functions to provide protection and 
lubrication through the production of mucus and 
tears. It also plays a role in preventing the entry 
of microorganisms into the eye and contributes 
to the immune defense system. The conjunctiva 

lines the inner surface of the eyelids and covers 
the sclera; it is highly vascular and contains an 
extensive lymphatic network.1 

The conjunctiva is divided into three main 
parts: the palpebral (tarsal) conjunctiva, the 
bulbar (ocular) conjunctiva, and the conjunctival 
fornix. The palpebral conjunctiva is further 
subdivided into the marginal, tarsal, and orbital 
portions. The bulbar conjunctiva is divided into 
the scleral and limbal regions. Meanwhile, the 
conjunctival fornix is subdivided into superior, 
inferior, lateral, and medial parts. The palpebral 
conjunctiva lines the eyelids, whereas the bulbar 
conjunctiva covers the anterior surface of the 
sclera.1 

The conjunctiva has an average thickness 
of approximately 33 microns, with an epithelium 
composed of 3–5 layers of cells. The basal 
epithelial cells are cuboidal in shape and become 
progressively flatter toward the surface. The 
conjunctival fornix forms the transition between 
the palpebral and bulbar conjunctiva. It has a 
looser and more flexible structure, allowing free 
movement of the eyeball and eyelids.1 

Tenon’s capsule (also referred to as the 
episclera) is a thin layer of connective tissue that 
envelops the globe. Anteriorly, this capsule lies 
adjacent to the conjunctiva and merges with it 
at the level of the limbus. Posteriorly, Tenon’s 
capsule extends around the globe and ultimately 
fuses with the dura of the optic nerve. The sub-
Tenon space (or episcleral space) is a potential 
space located between Tenon’s capsule and the 
sclera [Figure 3]. 1

Figure 3. Anatomy of the Conjunctiva and Tenon’s 
Capsule1
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Vascularization and Innervation of the Eye
The eye receives its primary blood supply from 
the ophthalmic artery, which is a branch of the 
internal carotid artery. The ophthalmic artery 
enters the orbit through the optic canal together 
with the optic nerve, and then gives rise to 
several important branches that supply both the 
intraorbital structures and the globe [Figure 4].

Figure 4. Vascularization and Innervation of the 
Eye.6

a. Central Retinal Artery
This is the most vital branch, entering the optic 
nerve approximately 1 cm posterior to the globe 
and traveling toward the retina. It is responsible 
for supplying the inner layers of the retina. 
Occlusion of this artery results in sudden and 
permanent vision loss.6

b. Posterior Ciliary Arteries
These consist of 2–6 branches that supply the 
choroid and the outer layers of the retina. The 
posterior ciliary arteries also play an important 
role in maintaining optic nerve function.6

c. Anterior Ciliary Arteries
These arise from branches of the rectus muscles 
and contribute to the formation of the ciliary 
circulation, which is important for the iris and 
ciliary body.6

d. Lacrimal Artery and Other Orbital Branches
These vessels supply the lacrimal gland, 
conjunctiva, eyelids, and surrounding structures.  6

In addition to the arterial system, the eye also 
has venous drainage primarily through the 

superior and inferior ophthalmic veins, which 
drain into the cavernous sinus. This drainage has 
important clinical implications, as it allows the 
spread of infection from the face (the “danger 
triangle”) to the intracranial space.6

Sensory and Motor Neural Pathways
The extraocular muscles receive innervation 

from cranial nerves that enter the orbit through 
the superior orbital fissure. The oculomotor 
nerve (CN III) divides into superior and inferior 
branches. The superior branch innervates the 
superior rectus muscle and the levator palpebrae 
superioris, while the inferior branch innervates 
the medial rectus, inferior rectus, and inferior 
oblique muscles. In addition, the oculomotor 
nerve carries preganglionic parasympathetic 
fibers to the ciliary ganglion. Sympathetic 
fibers also contribute to upper eyelid retraction 
through innervation of the superior tarsal 
muscle (Müller’s muscle).7

The trochlear nerve (CN IV) [Figure 5] 
innervates the superior oblique muscle, while 
the abducens nerve (CN VI) supplies the lateral 
rectus muscle. Beyond the extraocular muscles, 
the facial nerve (CN VII), particularly its temporal 
and zygomatic branches, innervates the 
orbicularis oculi muscle, which is responsible for 
eyelid closure [Figure 5].7 

In addition to motor control, the orbit also 
receives sensory and autonomic innervation from 
branches of the ophthalmic nerve (V1), namely 
the frontal, nasociliary, and lacrimal nerves. 
The ciliary ganglion contains postganglionic 
parasympathetic cell bodies associated with 
V1. From this ganglion, the short ciliary nerves 
carry parasympathetic and sympathetic fibers 
to the iris and ciliary body. The long ciliary 
nerves, branches of the nasociliary nerve, carry 
postsynaptic sympathetic fibers to the dilator 
pupillae muscle as well as afferent fibers from 
the cornea and iris.9

Functionally, the sphincter pupillae muscle 
receives parasympathetic stimulation, resulting 
in constriction (miosis), whereas the dilator 
pupillae muscle is influenced by sympathetic 
stimulation, leading to dilation (mydriasis). 
Thus, the coordination of motor, sensory, and 
autonomic neural systems within the orbit is 
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essential for visual function, ocular movements, 
and pupillary responses to light stimuli.7

Regional Anesthesia in Ophthalmic Surgery
Comparison of Techniques: Retrobulbar, 
Peribulbar, and Sub-Tenon

Sub-Tenon Block

Definition and Mechanism of Action
In the sub-Tenon block, local anesthetic solution 
is administered beneath Tenon’s capsule. The 
bulbar conjunctiva covers the anterior surface 
of the sclera, while Tenon’s capsule anchors 
this layer to the underlying sclera. The potential 
space formed between Tenon’s capsule and 
the sclera is utilized as the site for anesthetic 

Figure 5. Innervation of the Eye and Adnexa.8

Aspect Sub-Tenon Block Retrobulbar Block Peribulbar Block

Definition Injection of anesthetic into 
the sub-Tenon space (between 
Tenon’s capsule and sclera) using a 
blunt cannula

Injection of anesthetic with a 
needle into the intraconal space 
(within the rectus muscle cone)

Injection of anesthetic 
with a needle into the 
extraconal space (outside 
the rectus muscle cone)

Technique Small conjunctival incision → 
blunt cannula insertion → injec-
tion of 3–5 mL anesthetic

25–27G needle inserted through 
the skin/conjunctiva into the 
intraconal space, volume 2–4 mL

25–27G needle inserted 
into extraconal space, 
larger volume (5–10 mL)

Effect Good analgesia; adequate akine-
sia (may be incomplete)

Rapid analgesia; complete akinesia Good analgesia; good 
akinesia (slower onset than 
retrobulbar)

Main Indications Cataract, vitreoretinal, glaucoma; 
patients at high risk of needle-
related complications

Cataract, vitreoretinal; when abso-
lute akinesia is required

Cataract, vitreoretinal; 
when avoiding retrobul-
bar risk but still requiring 
akinesia

Advantages Low risk of globe perforation; safe 
in high myo-pia/anticoagulated 
patients; comfortable for patient

Rapid onset; complete akinesia; 
smaller volume required

Relatively safer than ret-
robulbar; provides wider 
spread of anesthesia; suit-
able for larger volumes

Limitations Incomplete akinesia may occur; 
chemosis and subconjunctival 
hemorrhage common; requires 
experience

Serious risks: globe perforation, 
retrobulbar hemorrhage, optic 
nerve injury, CNS spread

Slower onset; larger vol-
ume may increase orbital 
pressure

Main 
Complications

Minor: chemosis, subconjunctival 
hemorrhage. Major (rare): hema-
toma, perforation

High risk of vision- and life-threat-
ening complications (globe per-
foration, retrobulbar hematoma, 
systemic toxicity)

Lower perforation risk 
than retrobulbar, but orbit-
al hematoma and systemic 
toxicity may still occur

Table 1. Comparison of Sub-Tenon, Retrobulbar, and Peribulbar Techniques.10,11,12
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injection.This technique is also referred to as the 
parabulbar block, pinpoint anesthesia, or medial 
episcleral block.13

Injection of anesthetic into the sub-Tenon 
space inhibits pain transmission from the 
eye by blocking the short ciliary nerves that 
penetrate the capsule toward the globe. The 
effect of akinesia, or loss of ocular movement, is 
achieved through direct blockade of the anterior 
motor nerve fibers as they enter the extraocular 
muscles. In some cases, vision may also be 
affected if the anesthetic solution diffuses along 
the anterior portion of the optic nerve, thereby 
involving this structure.14 

Ultrasonography and MRI findings 
demonstrate that injection of anesthetic into 
the posterior sub-Tenon space forms a fluid 
collection that spreads circumferentially around 
the posterior aspect of the globe. This results 
in direct blockade of the ciliary nerves, thereby 
achieving analgesia. Within the next 3–5 
minutes, the anesthetic agent spreads along 
the sheaths of the extraocular muscles, enters 
the intraconal space, and extends to the fascia 
surrounding the eyelids, producing akinesia of 
both the globe and the orbicularis oculi muscle. 
The superior oblique muscle is usually the last to 
become anesthetized, likely due to its greater 
distance from the globe and because the 
trochlear nerve lies outside the muscle cone.1 

In terms of volume, administration of a 
small amount of local anesthetic (approximately 
2 mL) is generally sufficient to achieve analgesia, 
but may not provide optimal akinesia. For 
better ocular immobility, a larger volume (≥3–5 
mL) is required. With the inferonasal quadrant 
approach, muscles innervated by the oculomotor 
nerve are often more readily blocked. In clinical 
practice, the use of a larger volume of anesthetic 
not only provides adequate analgesia but also 
achieves good akinesia, including of the eyelids, 
thereby eliminating the need for a facial nerve 
block, which carries additional risks.1

Indications and Contraindications
Indications

The sub-Tenon block is widely used in 
ophthalmic surgical procedures, particularly as 
a safer alternative to retrobulbar and peribulbar 

techniques. Its indications include15:
•	 Cataract surgery (phacoemulsification, 

manual extracapsular cataract extraction).
•	 Vitreoretinal surgery (pars plana vitrectomy, 

retinal detachment surgery).
•	 Glaucoma surgery (trabeculectomy, shunt 

implantation).
•	 Strabismus surgery.
•	 Other anterior segment procedures: 

keratoplasty, pterygium surgery, panretinal 
photocoagulation.

•	 Administration of intravitreal or periocular 
medications (e.g., steroids, local 
chemotherapy, antibiotics).

•	 High-risk patients in whom needle-
based blocks (retrobulbar/peribulbar) 
are hazardous, such as those with high 
myopia, staphyloma, or those receiving 
anticoagulant therapy.

Contraindications
a. Absolute15

•	 Patient refusal
•	 Local infection
•	 Allergy to local anesthetic agents
b. Relative15

•	 Bleeding disorders or use of anticoagulant/
antiplatelet therapy

•	 History of prior orbital or strabismus surgery
•	 Ocular trauma or suspected globe rupture
•	 Abnormal orbital anatomy
•	 Pediatric or uncooperative patients

Sub-Tenon Block Technique
a. Preparation

Before performing a sub-Tenon block, 
adequate preparation of equipment and 
materials is essential to ensure the procedure is 
safe, effective, and adheres to aseptic standards. 
This preparation includes sterile instruments 
such as an eyelid speculum, non-toothed 
forceps, blunt scissors, and a sub-Tenon cannula 
used for injecting local anesthetic into the 
sub-Tenon space. In addition, local anesthetic 
agents such as lidocaine, bupivacaine, or a 
combination of both should be prepared, 
with the optional addition of hyaluronidase to 
facilitate diffusion. Antiseptic measures include 
the use of 5% povidone-iodine eye drops for 
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infection prevention, along with sterile gauze 
and disposable instruments as required. 
Standard anesthetic monitoring, including 
blood pressure, pulse oximetry, and ECG, as 
well as secured intravenous access, must also 
be ensured to anticipate potential systemic 
complications. With proper preparation, the 
risk of complications can be minimized and the 
quality of the block optimized.

Category Equipment / Materials

Sterile Instruments Eyelid speculum

Small non-toothed forceps

Blunt scissors (e.g., West-
cott scissors)

Blunt sub-Tenon cannula 
(19G, ±25 mm) / IV catheter 
18–20G without needle

5 mL syringe

Anesthetic Agents & Ad-
ditives

Lidocaine 2%

Bupivacaine 0.5% / Ropiva-
caine 0.5%

Lidocaine–bupivacaine 
mixture

Hyaluronidase (optional)

Sterile 0.9% NaCl

Antisepsis & Sterilization 5% povidone-iodine eye 
drops

Sterile gauze

Sterile gloves and instru-
ments

Monitoring & Support Non-invasive blood pres-
sure (NIBP)

Pulse oximeter, ECG

Nasal oxygen / oxygen un-
der drape

Secured IV line

Table 2. Equipment and Materials for Sub-Tenon 
Block.1,16,17

neutral position.
b. Asepsis & Antisepsis
    -Perform hand hygiene and wear sterile gloves.
   -Clean the periocular area with 10% povidone-
     iodine solution for the skin.
    -Instill sterile 5% povidone-iodine eye drops as
     an ocular antiseptic.
    -Drape the area with sterile instruments/
     drapes.
    -Insert an eyelid speculum to keep the eyelids 
      open.
c. Topical Anesthesia
     -Administer topical anesthesia to the 
      conjunctiva (e.g., proxymetacaine or
      tetracaine eye drops).
     -Alternatively, apply a small cotton pledget 
          soaked in topical anesthetic to the conjunctiva
      at the intended incision site.
d. Access to the Sub-Tenon Space
     -Ask the patient to look up and outward.
     -Grasp the conjunctiva and Tenon’s capsule
       in the inferonasal quadrant, approximately
         5–10 mm from the limbus, using non-toothed
       forceps.
    -Make a small incision using blunt scissors
      (Westcott scissors) until the white sclera is
      exposed.
e. Cannula Insertion
    -Insert a curved blunt sub-Tenon cannula
      through the incision, following the contour of 
      the globe posteriorly.
   -Ensure that insertion is performed gently   
    without force.
f. Injection of Local Anesthetic
   -Attach a syringe containing local anesthetic
    (e.g., lidocaine 2% ± bupivacaine 0.5%, 3–5 
    mL).
   -Aspirate first to ensure the cannula is not
      within a blood vessel.
   -Inject slowly; the patient may feel mild
      pressure.
    -Observe for chemosis as a sign of anesthetic
      spread.
g. Post-Injection Care & Compression
    -Apply gentle pressure with sterile gauze over
      the injection site to reduce chemosis.
h. Block Assessment
     -Wait for 3–5 minutes.
     -Assess analgesia (absence of pain in the

Sub-Tenon Block Procedure (16)(1)(17)
a. Patient Preparation & Monitoring
     - Explain the procedure to the patient.
     -Apply standard monitoring: non-invasive 
       blood pressure (NIBP), pulse oximetry, and
       ECG.
     -Ensure that intravenous access is secured.
     -Position the patient supine with the head in a   
DOI: 10.22146/jka.v13i2.29446
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      conjunctiva/sclera).
    -Assess akinesia: ocular movements (up,
      down, medial, lateral) and eyelid movement.
     -Ensure that operating conditions are adequate 
      before initiating the surgical procedure.

Types of Drugs and Dosages
Various local anesthetic agents have been 

used in ophthalmic blocks, either as single 
agents or in combination. No single agent is 
considered ideal; however, the most commonly 
used drugs include lidocaine, bupivacaine, 
ropivacaine, and mepivacaine. The choice of 
anesthetic should be tailored to pharmacological 
properties and clinical requirements. Lidocaine 
and mepivacaine provide a rapid onset of action, 
whereas bupivacaine and ropivacaine offer a 
longer duration along with better postoperative 
analgesia. Akinesia is generally improved with 
higher concentrations of anesthetic agents. 
Given that the injection volume is relatively 
small, typically ranging from 3 to 11 mL, the risk 
of systemic toxicity is generally minimal.17 

In addition to local anesthetic agents, 
several additives may be used to enhance the 
quality of the block. Hyaluronidase is an enzyme 
that facilitates the diffusion of anesthetics, 
thereby accelerating onset, improving block 
quality, and reducing intraoperative increases 
in intraocular pressure. Clonidine, at a dose 
of approximately 1 µg/kg, has been shown to 
prolong both intraoperative and postoperative 
analgesia without causing significant systemic 
side effects, while also helping to reduce 
intraocular pressure. Epinephrine is sometimes 
added to prolong the duration of anesthesia; 
however, its benefit has diminished with the 
availability of long-acting agents, and the risk 
of retinal vasospasm is considered minimal. 
Alkalinization with the addition of bicarbonate 
has been proposed to accelerate onset and 
reduce injection pain; however, the results are 
inconsistent and carry a risk of precipitation.17 

The volume of local anesthetic (LA) used in 
a sub-Tenon block may vary, typically ranging 
from 1 to 10 mL, with most commonly used 
doses between 2 and 5 mL. Smaller volumes 
are generally sufficient to achieve anesthesia 
but may not always provide adequate ocular 

immobility. In contrast, larger volumes can 
accelerate and enhance akinesia, although they 
carry a risk of causing chemosis (conjunctival 
swelling) and increasing intraocular pressure. 
The use of hyaluronidase may help reduce 
the amount of anesthetic required to achieve 
optimal effects. Meanwhile, the addition of 
vasoconstrictors such as epinephrine is not 
recommended, as it may increase the risk of 
ocular ischemia.1 

Several other adjuncts, such as 
neuromuscular blocking agents, clonidine, and 
opioids, have been reported in needle-based 
block techniques. However, in sub-Tenon blocks, 
the role of these additives has not been clearly 
established; therefore, their use is not routine 
and is generally not recommended.1

Advantages and Disadvantages18,19

a. Advantages
•	 Safer than retrobulbar and peribulbar 

blocks, as it uses a blunt cannula, resulting in 
a much lower risk of globe perforation, optic 
nerve injury, or intravascular injection.

•	 Easy to learn, with a relatively simple 
technique.

•	 Provides good analgesia for most anterior 
segment surgeries (e.g., cataract surgery).

•	 More comfortable for patients, with less 
injection pain compared to needle-based 
techniques.

•	 Can be used in high-risk patients for 
needle blocks, such as those with high 
myopia, staphyloma, or those receiving 
anticoagulant therapy.

•	 Effective as a supplemental intraoperative 
anesthetic if the initial block is inadequate.

b. Disadvantages
•	 Akinesia is not always complete, particularly 

in the superior oblique muscle, and may be 
inadequate for certain procedures (e.g., 
complex vitreoretinal surgery).

•	 Frequently associated with chemosis 
(conjunctival edema) and subconjunctival 
hemorrhage, although these are usually not 
clinically significant.

•	 Requires a small conjunctival incision, thus 
necessitating sterile instruments (forceps, 
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Table 2. Equipment and Materials for Sub-Tenon Block.1,16,17

Complication Mechanism Risk Factors Prevention Management

Subarachnoid 
/ Brainstem 
Anesthesia

Spread of local 
anesthetic via the optic 
nerve sheath/foramina

Long needle reaching 
the orbital apex

Avoid long needles Cardiopulmonary 
support

Ocular Perforation Direct needle 
penetration into the 
globe

Needle directed 
toward the apex

Careful attention 
to anatomy and 
technique

Immediate 
ophthalmology 
consultation

Retrobulbar 
Hemorrhage

Injury to blood vessels Elderly, steroid use, 
NSAIDs, aspirin

Limit needle length 
(<31 mm)

Oculocompression, 
decompression if 
necessary

Globe Ischemia Impaired ocular blood 
flow

Prolonged 
compression

Use pressure-limiting 
techniques/devices

Ophthalmology 
consultation

Optic Nerve Atrophy Direct trauma or 
hemorrhage

Unknown Careful needle 
handling

Ophthalmology 
consultation

Motor Nerve Injury Direct needle trauma Needle insertion at 
the orbital margin 
junction

Careful needle 
placement

Ophthalmology 
consultation

Prolonged Muscle 
Dysfunction

Prolonged exposure to 
local anesthetic

Absence of 
hyaluronidase

Proper needle 
positioning

Ophthalmology 
consultation

Orbital Swelling Infection or excessive 
hyaluronidase dose

Poor technique Aseptic technique, 
appropriate dosing

Antibiotics, steroids, 
ophthalmology 
consultation

Table 4. Severe (Sight- and Life-Threatening) Complications of Sub-Tenon’s Block.20

Complication Mechanism Risk Factors Prevention Management

Brainstem 
Anesthesia

Injection into optic 
nerve sheath, Tenon’s 
capsule perforation 
→spread to CNS

Deep posterior 
injection

Use a short cannula, 
follow anatomical 
landmarks

Cardiopulmonary 
support

Globe Penetration Incorrect dissection or 
misdirection

Inexperienced 
operator, previous 
surgery

Careful technique, 
adhere to anatomy

Urgent ophthalmology 
consultation

Orbital / 
Retrobulbar 
Hemorrhage

Vascular trauma Patients on aspirin/
clopidogrel

Follow anatomical 
planes carefully

Oculocompression, 
surgical decompression 
if needed

Retinal Ischemia Increased intraocular 
pressure, vascular 
compression

Large LA volume, 
glaucoma

Avoid posterior 
injection, limit volume

Ophthalmology 
consultation

Optic Nerve 
Damage

Direct trauma, optic 
neuropathy

Posterior injection, 
high LA concentration

Avoid deep posterior 
injection, use 
appropriate dose

Ophthalmology 
consultation

Rectus Muscle 
Dysfunction

Direct trauma or 
injection into muscle

Unknown Proper cannula 
placement, avoid 
forceful injection

Ophthalmology 
consultation

Orbital Swelling Infection, excessive 
hyaluronidase dose

Poor technique Aseptic technique, 
appropriate dosing

Antibiotics, steroids, 
ophthalmology 
consultation
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blunt scissors, cannula).
•	 More difficult to perform in eyes with 

prior surgery, trauma, or scarring of the 
conjunctiva and Tenon’s capsule.

•	 In some procedures (e.g., glaucoma 
surgery), the presence of hemorrhage or 
chemosis may interfere with the surgical 
field.

Complications, Prevention, and Management of 
Complications

Although considered safer than needle-
based techniques (retrobulbar and peribulbar 
blocks), the sub-Tenon block still carries a risk 
of complications, both minor and major. These 
complications may occur immediately after 
injection or be delayed, and may be confined to 
the orbit or involve systemic effects.13

	
CONCLUSION
The sub-Tenon block is one of the regional 
anesthesia techniques increasingly used in 
ophthalmic surgery due to its superior safety 
profile compared to needle-based techniques 
such as retrobulbar and peribulbar blocks. 
The fundamental principle of this technique 
involves the injection of local anesthetic into 
the sub-Tenon space using a blunt cannula after 
a small incision is made in the conjunctiva and 
Tenon’s capsule. This approach significantly 
reduces the risk of serious complications such 
as globe perforation, optic nerve injury, and 
inadvertent spread of anesthetic to the central 
nervous system. The main advantages of the 
sub-Tenon block include its ability to provide 
effective analgesia, improved patient comfort, 
and a relatively low complication profile, with 
minor complications such as chemosis or 
subconjunctival hemorrhage that are generally 
not clinically significant. Furthermore, this 
technique can be safely applied in high-risk 
patients, such as those with high myopia, 
staphyloma, or those receiving anticoagulant 
therapy, making it an important alternative 
when needle-based blocks are considered 
hazardous. Nevertheless, the sub-Tenon block 
has certain limitations. The resulting akinesia is 
not always complete, particularly in the superior 
oblique muscle, and in complex vitreoretinal 

procedures, a larger anesthetic volume or 
additional techniques may be required. Proper 
preparation of equipment and materials, 
strict adherence to aseptic technique, and a 
thorough understanding of orbital anatomy are 
crucial factors in minimizing complications and 
ensuring the success of the block. Considering 
these aspects, the sub-Tenon block can be 
regarded as an effective, safe, and practical 
regional anesthetic technique, with a significant 
contribution to improving the quality of modern 
ophthalmic anesthesia care.
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