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Objectives

‘Definition

Anesthesia vs. analgesia

*Forms of anesthesia

*Focus on local anesthesia

*Medications, allergies, and contraindications
Anaphylaxis

Approaching supplies and set up

‘Ways to minimize pain

*Performing

*Post-injection
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Anesthesia

‘Temporary loss of sensation for medical purposes in a
controlled environment

-Concisely, “without feeling or sensation”
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Anesthesia

-“an”, as a Greek prefix means “without” or “lacking”

-“esthesia”, as a Greek suffix means “feeling” or “sensation”
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Analgesia

Temporary alleviation of pain through chemical means usually
without loss of consciousness

-Concisely, without pain or capacity to feel pain
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Analgesia

-“an”, as a Greek prefix means “without” or “lacking”

-“algesia”, as a Greek suffix means “pain”
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Anesthesia vs. Analgesia

Anesthesia is with a lack of total sensation

- Where analgesia is with a lack of pain sensation

- *All anesthetics provide analgesia
- While not all analgesics provide anesthesia*
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Anesthesia vs. Analgesia

-Patients are often awake while utilizing analgesics aside from certain
scenarios, combination with other drugs, or cases of overdose

*While patients under anesthesia may be conscious or often unconscious,
depending on the category of anesthesia being employed

Many analgesics are patient controlled

While anesthetics are controlled by qualified providers, not patients
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Features of Anesthesia

*Suppression of autonomic and skeletal responses to stimuli

*Suppression of voluntary motor response

*Analgesia
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Types of Anesthesia

* General anesthesia:
+ “What most people think of”

Patients are unconscious and lack awareness and sensation

’ General
- Many different options of drugs M Anesthesia

+ May be given as a gas or IV

- Side effects may be numerous and adverse events may occur

« Care must be taken in administration, monitoring, and paying attention to allergies and
contraindications

* (That goes for all types of anesthesia aside from general)
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Types of Anesthesia

IV monitored sedation:
« “twilight”

« Administered through IV
« To induce drowsiness and relaxation
« Deeper levels of sedation may be achieved
- Depending on procedure type or patient preference

« Sound familiar?
- Milder sedation allows the patient to respond to questions or instructions

- Moderate sedation may cause the patient to doze off, but awake if prompted

- Deeper sedation, close to general anesthesia, but patient can self respirate
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Types of Anesthesia

*Regional anesthesia:

- A “local” anesthetic is applied to a specific area of the body, preventing all
sensation and response

- Like limbs, portions of limbs, etc.
- Acts on a large nerve bundle, ganglion, branching point exiting a foramen, etc.
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- Spinal and epidural anesthesia are examples
* Used in child birth or total knee replacement '
- Sometimes epidural catheters are left in place arter surgery e = e
« To provide continues anesthesia for a determined period of time
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Types of Anesthesia

*Regional anesthesia:
« Nerve blocks are a type of regional anesthesia working on a smaller area

» Local anesthetic is applied to a large nerve exiting a foramen at a branching point
« Such as supra or infraorbital nerve blocks

- Can consider this option as an optometrist if you want to prevent tissue distortion from a
bolus, working on a larger area with multiple lesions, or involving much of the lid

« May not be necessary in majority of instances

*Regional anesthesia may sometimes be used in combination with other types of anesthesia
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Types of Anesthesia

*Regional anesthesia: 5upra0rbhl nerve
* Nerve blocks

nerve block %{/
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Types of Anesthesia

- Local anesthesia:
- Indications

« *Pain prevention or relief in
« *Procedures (incisions)
« *Trauma (lacerations

« Motor block

- Diagnostic nerve block

- To allow more accurate exam in setting of trauma or other disease
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Types of Anesthesia

*Local anesthesia:
- Anesthetics, such as lidocaine, injected locally to a focal area or applied topically

- Often provides enough relief for many, if not most, out patient procedures
- Especially optometric procedures

- Utilized for making small incisions, lesions shaves, excisions, suturing, filling cavities, etc.

« Around the eyes for dermatologic procedures:
« Injected intradermally
« A small bolus or “wheel” is created under the lesion
- Typically safe and well tolerated

- But care must be taken with allergies, other contraindications, signs of anaphylaxis and
other complications
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Types of Anesthesia

-Local anesthesia vs topical anesthesia (gels, creams, refrigerants, etc.)

« Local has good reliability and safety profile
- Although may at times require larger amounts or multiple injections to cover an area
* Process of injection may be painful and cause psychological discomfort
« Wheel bolus may distort tissue

- Topical has less reliability and safety profile
- Often needs to be compounded
- Should never be applied to an open wound
- Does not distort tissue like an intradermal injection may
« Refrigerants like ethyl chloride may be flammable
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Local Anesthesia

B-subunit a-su|bunit B-subunit

- Mechanism of action of local anesthetics
in the briefest sense is as follows:

p
(4 00 |

« Action potentials in excitable tissues
are suppressed by blocking voltage-
gated Na* channels

« By this process they inhibit action
potentials in nociceptive fibers and
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Amides vs. Esters

- The intermediary link categorizes local
anesthetics into esters or amides

- Local anesthetic drugs are water-soluble 'O '
salts of lipid-soluble alkaloids : :
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« Structure of local anesthetics consists of I |
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Amides vs. Esters

* Esters typically have fast onset and shorter duration
« Metabolized locally, quicker than amides, into para-aminobenzoic acid, can cause allergy

*Amides typically have fast to slower onset and a longer duration
- Metabolized in the liver, typically causes less allergic reaction

Structural MW pKa Protein  Partition Onset Elimination
classification binding coefficient half-life (min)
(%)
Cocaine Ester 311 8.6 95 - Fast 100
Chloroprocaine  Ester 271 9.1 - 17 Fast 6
Prilocaine Ester 220 7.7 55 50 Fast 100
Lidocaine Amide 234 7.8 70 110 Fast 100
Mepivacaine Amide 246 7.7 77 42 Fast 115
Bupivacaine Amide 288 8.1 95 560 Moderate 210
Ropivacaine Amide 274 8.1 94 230 Moderate 120
Levobupivacaine Amide 288 8.1 95 - Moderate 210

logy of Local Anaesthetics.” BJA Education, Elsevier, Feb. 2020,
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Efficacy

*We need the local anesthetic to penetrate the cell membrane to get into the axon

* Anesthetics we use are typically weak bases Nucieus Dendrite Node of Ranvier AV .
- But are formulated in fairly acidic solutions " Schwann cal \ AN

- Contributes to a painful stinging sensation for the patient

lotor End Plate

N \ ’/4/4\
Soma Myelin Sheath
(Cell Body)

v

*When using lidocaine for example, Bimetisool Morve psiice
« There is ionized lidocaine and unionized lidocaine in the solution

* Much more ionized form
- But the unionized form is what actually penetrates into the axon

- This leads us to consider increasing the pH of the solution through adding a buffer
- Gets us more unionized lidocaine available
« Gets us more penetration and less sting from acidity
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The Relevant Drugs

* The 2 anesthetics that are typically all you may need: * Epinephrine (1:200,000 and 1:100,000)
+ Lidocaine (0.5%, 1% or 2%) + Added in with anesthetic to promote

« Pretty much only one you need for what we do* « Vasoconstriction
- May or may not have epinephrine included * Reduce bleeding
« Slow anesthetic absorption into systemic
Ronly NDC 0409-4276-16 CerU|at|0n

*
Mu!

onl EUTET -

NDC 0409-3183-11

Protect trom light. Each mL contains ""0‘5“
anhyd. 20 mg. epinephrine 5 mcg, N3 ‘c
315 sodium metabisulfite 0.5 mg. 374U
28, anhyd. 0.2 mg added as stabize™
S0ntain NaQH and/or HCI for pH ad’”“men
ﬂ:-:ﬂ:ﬂo §5). Usual dosage: Se¢"™

RL-752

NmL

sAaAA1NTSZO201

&

E LIDOCAINE HCI 2% ant §
S EPINEPHRINE 1:20000

Lidocaine HCI 8

1 % Injection, USP
200 mg/20mk |2

: (10 mg/mL)
« Bupivacaine (0.25%)

« Acceptable to use, but has much longer duration
and is generally unnecessary

- May or may not have epinephrine included

« Use is typical to mix 50/50 with lidocaine to
achieve faster acting with longer duration

A\ AL \ARRAR R
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The Relevant Drugs

Percent Duration Max Single Dosing in
Concentration (minutes) Dose mg/Kg

Lidocaine Fast 30-120 300mg 4.5 mg/Kg
Amide (Xylocaine) 0.5%, 1%, 2% ~30 seconds 60-400 w/epi 500mg w/epi  (Not ?Xcleejing)max
single aose
Amide Bupivacaine 0.25% Slow 120-240 175mg 2.5 mg/Kg
(Marcaine) ~5 minutes 240-480 w/epi  225mg w/epi  (Notexceeding max
single dose)
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How Much Lidocaine?

*+60Kg patient (132.277 Ibs)

* Max dose for this patient using lidocaine without epinephrine (not exceeding 300mg) using 4.5mg/Kg
° 4. 5 x 60 Kg = 270mg maximum allowable for this patient

*How does this translate into how many mL we can use?
+ Depends on the concentration of lidocaine you use

+ Using your selected concentration, move the decimal 1 place to the right to get mg/mL
+ 0.5%0 concentration = 5mg/mL of your lidocaine solution

*So agaln how many mL can we use?

———— = 54mL maximum allowable
5mg/mL
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How Much Lidocaine?

*To use 54mL of lidocaine on a patient for what we do would be RIDICULOUS

*We typically use 1mL tuberculin syringes to inject local areas for chalazions, papillomas, cysts, etc
« May only use 0.3-0.6mL or so per intradermal injection per lesion to achieve an adequate wheel

-In order to reach the maximum allowable dose for our example patient
- You would need to inject 54 separate 1ml tuberculin syringes into the patient!!!

- Patients often have multiple lesions, but it would be wildly unlikely for you to need this much
medication for a patient
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Contraindications to Local
Lidocaine
(other than allergy)

*Hx of central nervous system reactions with *Severe liver disease (amides)
local anesthetic _ -
- Tremor/seizure *Pseudocholinesterase deficiency (esters)

Visual disturbances
Tinnitus
Numbness around the mouth

* Medication:
- Hx of cardiovascular/pulmonary reaction with * Dihydroergotamine
local anesthetic - Dronedarone
- Bradycardia < Saquinovir
* Hypotension - Vernakalant
* Arrhythmia (Miniscule intradermal amounts likely
- Hypoventilation negligible, but preferable to avoid use)
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Side Effects to Local Lidocaine and
Signs of Adverse Events
(other than allergy)

- If any, some redness or itch at the site of injection

«Can cause local vasodilation

- Small amounts of periocular intradermal lidocaine unlikely to find its way into the brain or cardiac
tissue to cause an adverse event, but for some reason if it would, pay attention for:

* Tremor/seizure

- Visual disturbances

* Tinnitus

* Numbness around the mouth
- Bradycardia

* Hypotension

« Arrhythmia

* Hypoventilation
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Contraindications to Local
Epinephrine
(other than allergy)

« Contaminated wounds*** » Cardiovascular event in past 6 months and unstable

* Insulin use (can counter-act) - Cerebrovascular event in past 6 months and unstable
* Tricyclic antidepressants and MAO inhibitors * Unstable angina

- Beta blocker use « Refractory arrhythmia

» Uncontrolled thyroid » Uncontrolled congestive heart failure

* Oxytocic use - Coronary insufficiency

» Severe peripheral vascular disease (including diabetes) « Stimulant abuse

* Uncontrolled HTN or malignant HTN levels  Labor and delivery
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Side Effects to Local Epinephrine
and Signs of Adverse Events
(other than allergy)

-If any, some irritation at the injection site

Pallor around injection site due to vasoconstriction

-Small amounts of periocular intradermal epinephrine unlikely to cause an adverse event, but
nonetheless pay attention for:

* Anxiousness

* Tremors

- Weakness

* Dizziness

« Sweating

- Palpitations

* Nausea or vomiting
- Headache

- Difficulty breathing
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Anaphylaxis

- Severe, potentially life-threatening allergic

reaction
« Can occur within seconds or minutes

* Causes the immune mediated shock

- Blood pressure drops suddenly and the
airways narrow, blocking breathing

Confusion, headache
or loss of consciousness

Wheezing, cough
or difficulty

getting air Swollen eyes

Swollen lips
or tongue

Hives

Fast heart rate

Abdominal
pain or vomiting

*Signs

Urticaria

Hypotension

Bronchospasm

Weak and rapid pulse
Nausea, vomiting, or diarrhea
Syncope

 If occurs:

Call 9-1-1
EpiPen

Benadryl for more local allergic reactions
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CNS Toxicity/Cardiopulmonary
Events and Other Rarities

- If occurs, as discussed on previous slides:
- Call 9-1-1
+ Oxygen mask for CNS toxicity if available
« BLS until paramedics arrive

~ 6N

*Methemoglobinemia
- Extremely rare association with local anesthetic

* (Incredibly unlikely or even possible with such small amounts)
« Oxidizes hemoglobin
Prevents oxygen carrying
Causes refractory cyanosis
Treated with methylene blue
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Allergic Patients

* *Most problems with local anesthetic is mostly due to the epinephrine, in general

*Regarding allergy, an actual epinephrine allergy is overwhelmingly improbable
« *Any allergic reaction is likely due to bi-sulfite preservative in epinephrine formulation

« *If any contraindication to epinephrine...just use lidocaine without epinephrine*

* Local anesthetic allergies are also very uncommon
+ *Esters and amide classes have minimal cross reactivity

« Esters more prone to allergic reaction

* Most allergic reactions to local anesthetic is due to methylparaben preservative
« *Can obtain preservative single dose vials of lidocaine for these people

*What if they are allergic to amides and you don’t have (or want to try) an ester???
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Allergic Patients

Rx only NDC 0409-4276-16
FOR INFILTRATION AND NERVE BLOCK.

ynd caudal use

MI" 20 mg; epinephrine 5 mcq
:;F"‘WI mb‘:utﬁte 0.5 mg, and Cf:;:'

0.2 mg added as stabilizers- "/
NaOH and/or HC! for pH ad;ustﬂ‘eﬂ
45{331055), Usual dosage: Se¢ ™
autoclave.

=saAaAAT=ZO20

\\\ A\ VARNRRALA
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Allergic Patients

- What if they are allergic to amides and you don’t have (or want to try) an ester???

- If procedure is very simple like a single stalked smaller papilloma...consider no anesthetic?

- Liquid diphenhydramine has been documented to have some anesthetic properties
——

NDC 63323-924-03 924830

BACTERIOSTATIC
SODIUM CHLORIDE
INJECTION, USP

0.9% I. “Bacterosalc odium Chioride Ijecton, US. U National ibroryof Medicine, National nstutes of Helth,
R S I R o I |

30mL Multiple Dose Vial
NOC 63323-924-30 924830

© Ba Cte I‘I OStatIC O . 9 0/0 Sa I | ne D rese rved Wlth be nZVI a |CO h 0| E%?EER?N[:II'[\EE%HSE a BACTERIOSTATIC Sterile, Nonpyrogenic Usual Dosage:

SODIUM CHLORIDE Each mL contains: See package insert.
1 1 1 1 1 Sodium chloride 9 mg; Store at 20° to 25°C
* Very short duration, but works to similar level as lidocaine RECIR IR . S e
' oo || ' |
A Water for Injection q.s. USP Controlled Room
NOT FOR USE IN NEWBORNS HCI and/or NaOH may Temperature].
30 mL wuitipie nose via have been added for
a%f; %mﬁﬁwwHTONUSE ONLY pH adjustment.

ﬁ'] FRESENIUS
KABI

- Lake Zurich, IL 60047

25 Vials wiww resenius-kabl.com/us
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Allergic Patients

| The ROYAL COLLEGE o
*%? OPHTHALMOLOGIS www.nature.com/eye

REVIEW ARTICLE | check for updaes
Bacteriostatic preserved saline for pain-free periocular
injections: review

Samantha Vicki Hunt '™ and Raman Malhotra'

© The Author(s), under exclusive licence to The Royal College of Ophthalmelogists 2022

We review evidence regarding the use of 0.9% benzyl alcohol in 0.9% sodium chloride solution for periocular injections (‘preserved
saline’) including botulinum toxin A injections and local anaesthesia. A literature search was undertaken using search terms
‘bacteriostatic saline’, ‘benzyl-alcohol saline’, ‘benzyl alcohol sodium chloride’ and ‘preserved saline’. Bibliographies identified
further sources. There have been 62 studies published on the subject of preserved-saline since 1928. Significantly lower injection-
associated pain levels for periocular/facial botulinum toxin injections reconstituted with preserved-saline rather than preservative-
free saline are reported by 5 studies. Significantly lower injection-associated pain with preserved-saline diluted lidocaine and
epinephrine solution for eyelid anaesthesia compared with unmodified or buffered lidocaine with epinephrine, and adequate
anaesthesia, was reported by one study. Thirty-one studies have explored preserved-saline for anaesthetic and seven for
bacteriostatic properties, with very low infection rates after periocular botulinum toxin injections, and reduced rates of infection in
indwelling catheters when preserved saline is used to flush. A meta-analysis concluded that lidocaine-containing solutions are more
effective at reducing pain from insertion of intravenous catheters. Patient-perceived pain related to periorbital injections of local
anaesthesia is reduced when the anaesthetic is diluted with benzyl alcohol-preserved saline compared with other dilution or
buffering options. Pain is similarly reduced for periocular botulinum toxin injections reconstituted with preserved saline compared
with unpreserved saline. Benzyl-alcohol preserved-saline is inexpensive but costlier than unpreserved-saline, with minimal reported
complications, particularly with periocular administration, and offers the opportunity to improve the patient experience.

Eye; https://doi.org/10.1038/541433-021-01925-z
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Other Supplies

Needle
hub
Rubber
q stopper
r < Scale
i M M |
: ~————Barrel
; 1
] |
- C < Flange
| = Plunger
— o —— *l e
Plunger Barrel Cap with Cap Syringe

needle
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Other Supplies

Types of Syringe Tips

Slip Tip - slip or push-on connection. . i

IR = U
wl}r* - M

Eccentric Tip - off center tip used for surface veins or artery injections.

oy N
Catheter Tip - Longer and tapered slip tip design used for irrigation or with tubing. \\ .

Anna. “What Is a 3-Part Syringe? - KMED-Leading Infusion Set Manufacturer,Disposable Medicals Supplier.” Kmed, Kmed, 12 July 2021, https://www. kmedhealth.com/what.is-a-3-part-syringe/.
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Other Supplies

ISO Hub Color Standards for safety-engineered needles

size :14G 15G 16G 18G 19G 20G

e |
9

25G 26G 27G 28G 29G 30G size21G 22G 23G 24G 25G 27G

! Needle Types, Sizes, Color-Coding and Uses.”
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Other Supplies

Heel of bevel

Inside diamet
(lumen)

Cannula

___Point
Bevel length——
Regular Short Intradermal
Bevel Bevel Bevel

\

Intradermal Bevel
Blunt Tips

Regular Bevel
Short Bevel
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Other Supplies

Piercing point Tissue

Needle tip

0R
0>
- Typically use 2"”- 1 2" for optometry procedures
tended Path «  ~ 34" is probably most useful
Needle Trajectory - *Use shorter length when learning
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Helpful Tips For
Minimizing Patient Pain

*Make sure they are comfortable with - Bacteriostatic 0.9% saline preserved
you and talk to them calmly with benzyl alcohol may also be an
effective buffer

« While having its own intrinsic

) ) ) nesthetic pr rti
*Raise the pH with 8.4% sodium anesthetic properties
bicarbonate buffer to create more [
UnioniZEd Iidocaine NDC 63323-924-03 924830
. . BACTERIOSTATIC
« Will also reduce sting SODIUM CHLORIDE
. INJECTION, USP
+ Use 9 parts anesthetic to 1 part T 0.9% || |

sodium bicarbonate

NOT FOR USE IN NEWBORNS

30 mL Multiple Dose Vial

FOR DRUG DILUENT USE ONLY
NOT FOR INHALATION

NDC 63323-024-30 924830

BACTERIOSTATIC Sterile, Nonpyrogenic Usual Dosage:
SODIUM CHLORIDE Each mL contains: See package insert.
:!:‘s;’zzs-m-so 908950 J INJECTION, USP Sodium chloride 9 mg; Store at7270‘; to 25°C
§ Ex Each L contains: Sodium bcatout _ benzyl alcohol 0.9%; (68° to 77°F) [see
Bi rbSodlum [ 84mg; 2 mOsmol/m (calc.); waterk 0.9% Il Water for Injection q.s. USP Controlled Room
carbonate : Biection, g.5. pH 7.0 10 8.5. NOT FOR USE IN NEWBORNS
I p 1 Discod HCI and/or NaOH may Temperature].
njection, USP Ww‘m"“‘&‘f‘ﬁ.‘t‘mw 30 mL wuripte vose via have been added for
FOR DRUG DILUENT USE ONLY pH adjustment.
NOT FOR INHALATION

H\ FRESENIUS
KABI
. Lake Zurich, IL 60047
25 Vials www.fresenius-kabl.com/us
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Helpful Tips For
Minimizing Patient Pain

«Warm the medications with a baby
bottle warmer

. *Have patient raise their leg

*Pinch the patient’s skin to reduce ability

iscrimin he | ion of th in . :
to discriminate the location of the pai - Have patient keeps their eyes open
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Helpful Tips For
Minimizing Patient Pain

*Use smaller gauge needles to inject *Inject medication slowly
« 27g or 30g*

? 2 : - Can consider a topical anesthetic
—gjf / - Really not necessary

mmmmmmmmmm
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Performing

H LIDOCAINE HCI 2% and
PINEPHRINE 1:20000

Nitrile Gloves

POWDER FREE *

—

)
i 30Gm x 1/2
|

L
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Performing

Intramuscular Injections
90° angle

Subcutaneous Injections -5 113
45° to 90° angle

-
N ol

W A

.

Intradermal Injections
10° to 15° angle

4?.:;«’.«» Sﬁ ;ﬁ.l }:0

JIR—
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Performing
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Technical Tips

*Always be aware of your angle of approach

*Tighten skin in the direction parallel to your needle approach

«Always try to approach with the needle NOT facing the globe

*Insert 1-2mm in front of the lesion

*Don’t need to aspirate, because eyelid vessels are too fine to have needle inside of a vessel

- Get under the lesion or just slightly past, and inject as you retract the needle
- Always inject while retracting
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Post-injection

- Tamponade any bleeding with sterile CTA/gauze pad

*Mechanical deturgescence
*Monitor patient for signs of adverse reaction

*Prep yourself for the remainder of the procedure
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Cognitive Tips

« Always make sure you assess patients for level of risk

*Always pay attention for adverse reactions
- Always make sure you are drawing and injecting the right medications

*Always make sure your informed consent forms cover risk of anesthetic/epinephrine
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Questions?

*Thank you
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