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Section I: Anesthesia

Local Anesthesia of the Face

CHAPTER

DEFINITION

® Lacal or regional ancsthesia involbres the injoction or appli-
cation of @ medication to a spocific arca of the body to mini-
mizs proccdural-related pain.

" Various types of local ancsthesia cxst including topical,
infiltrative, nerve block, and tumescont.

" The number of officc-bascd proccdurcs unlizing local ancs-
thesia continucs to rsc, particularly in the dermatologic
sctting.

" In-officc procedurcs performed under local ancsthesia have
reduccd rocovery time, decrcascd cost, and improved safeey
relative to thoss porformed wnder gencral ancsthesia or
intravcnous scdation.

ANATOMY

= Effcctive local ancsthosia for the face, particularly -aith
peripheral nerve blocks, requires a complee understanding
of the underlying nervous anatomy.

® The 11 branches of the trigeminal nerve (cranial norve W)
and 2 branches of the corvical ploxus (C2, C3) arc primar-
:i|.].I mpm:nibl: for the cutancous SIS Oy inncrvation of the
face and neck (FIG 1).

CHY,
Bupra-arbital

FIG 1 = Tigaminal and cenvical ples rerve distrbution
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" The trigcminal norec is divided into thros man com poncnrs—
V1 (ophthalmic nerre), V2 imaxillary nerve), and ¥3 (man-
dibular nerve) with further smaller divisions.

V1 & composcd of the supraorbital, supratrochlear,
infratrochlcar, external nasal, end lacrimal nerve branches
and 1s prmanly respormble for the scnsory innervation
of the upper cyclids, glabclla, forchcad, domal nosc, and
anterior portion of the scalp.

V1 & composcd of the zygomaticoromporal, zygomari-
cofacial, and infracrbital branches and supplics innerva-
tion to the contral face including the lower cyclids, medial
chocks, remples, latcral masal sidewall and alar rim of the
noac, and the upper cutancous and muccsal hip.

Viis cm:np-uuad of the n.m:i:uLul'm:me 'bu:\m], and
mental nerves and inncrvates the latcral and lower halves
of the facc including the preauricular region, portions of
the antenor car, jawline, chin, and lower lip.

" The supracrbital, infracrbital, and mental norves caat ther
respective foramen all locared in the midpupillary line.

= Cervical nerves C1 and (O3 form the great auricular and
lesscr eccipital nerves that complees the innervation of the
latcral and antcrior :u.ud:, the car, and the pnlh.u.r.imln.r
scalp.

IHESMHE 2E7TAT P



The great auricular and lesscr occipital nerves emecrge
from Erck p-uint i the poutr;ri.or corvical tri.n.ndc, located
approcamatcly at the midpoint of the postenor border of
the sternodcidomastoid muscle.

The greater oocipital (C1) and third occipital (C3) neorves
supply the postorior scalp and neck.

MECHANISMSE OF ACTION

= All local ancsthetics share a similar molocular strucoure
composcd of a hydrophilic aminc and a lipophilic aromanc
ring linked together by an intermediate chain that classifics
the agent as an cstor or amide.

" Bath caters and amides cavnse roversible inhibition of vale-
ago-gated sodivm channck within affected nerves, thercky
blocking depolarization and inhibiting action potconal
propagation and ultmatcly scnsation.!

= Estcrs, such as totmacaine, procaine, and chloro precaine, arc
hydrolyzed by plasma cholincsterascs and cxcrcicd by the
kidncys (Tabk 1).

" In contrast, amides such as lidocaine, mopivacainc, and
bupivacaine arc mctabo hized by microsomal enzymes in the
livee?

" The structumal components of the local ancstheric agont
detormine various paramctors for dimcal cEEca.q.-.

The lipid solubility of the aromatic nng nflucnces the
diffusion and potcncy of the produce, with morc lipid-
soluble mokcules posscasing groater diffusion through
the nerve ocll membrane resulting in higher potoncy.
Agents that arc highly protcin-bound have a longer dura-
tion of action as thoy pesscss a stronger affinity for the
sodium-gatcd ion channcls.

Spccd of onsct is detcrmined 'b}- the dnlg dissociation
constant (pka), defined as the pH ar which the jonized
and nomonzed forms of the drag arc present in cqual
amounts.

= All local ancathectics have a pKa higher than physiologic

pH.

The closcr the pKa is to physiclogic pH, the more nonicn-
zed Form of the medication is presant, and the more rap-
:idl}- the dnl.g penctrates the nerve ocll membranc c:\:n.ting
its climcal cffect.

Chapter 1 Local Anesthesia af the Face

" Ropivacaine is a noweor amide amcsthoric that has boon
shown to have a nl.p\id onect and lon.g:r duration of action
compared to lidocaine.

MATURAL HISTORY

" The Inca populations werc the frst to discover the pain-
n:duci.u.g property of the Eajibrﬂxyfnm COCEE plnnt.z

" In the latc 1880s, cocaine was isclated from the plant and
uscd imitially in ophthalmologic surgernics.

= Safer altcrnatives wore devcloped carly in the 20th contury
followed by widcspread acccptance within the medical
community.

® Lidocaing was the first amide ancsthetic to undorgo clinical
teating in the 1940s, with a faster orect, longer duration,
and ]o‘wcrtoxirit}- compa.mdtn'r]xcutarfmln.ti.om avail-
ablc at the time.

PATIENT HISTORY AND PHYSICAL FINDINGS

= Eliciting rclovant paticot history and performing a physical
cxam prior tothe usc of amy ancathenic agent arc cracial to
cnsurc paticat safoty and minimize complications.

= Paticnt history
Dictermine medication nJlGr;icl and pnnr CXposurc to
imcctable or topical ancathetica.
Obtain an up-to-datc et of the paticots modications
including ower-the-counter heorbe and agents to avoid
potontial intcractions, particulacly with drogs merabo-
lized through the liver
A detailed medical history should be clhicited, with par-
ticular attcntion to cardiac, ronal, liver, and ncurologic
discascs.

® Rclative contraindicarions
Hyperscnsitivity to the agent (particularly cstcrs)
Application of a topical agent to the skin with impaired
barner function
GAPD (ghiccec-6-phasphate dchydrogenasc) cnzyme deh-
cicncy with the wse of EMLA {ourccric miscturs of local
ancsthotics)
Sigui.ﬁ:ﬂ.nt cardiac ar hn:pn.tic discasc
Usc of class I antiarrhythmic (tocaimide, mexlcting

Table 1 Anesthetics Used for Local Infiltration

Duration (min) Max Recommend ed Dose (Adults)

Anesthatic onset (min) | Without Epinephrine | With Epinephrine | Without Epinephrine | with Epinephrine
Amides

Artkaing 24 30-120 60-240 £0mg/kg ar 350 mg 7.0 mg/ kg, or 500 mg

Buphacine 2-10 120-240 2A0-4E0 25 mg/kg ar 175 mg 3.0 mg/fig or 225 mg.

Elidocaine 3I-5 200 240-360 4.5 mig/kg or 300 mg 6.5 mg/kg or 400 Mg

Lidocaine <l I0-120 G0-400 4.5 mgskg or 300 mg 0 el ar 500 mg

Mephacaine 3-20 30-120 60-400 6.0 mp'kg or 400 mg 7.0 mgkg or 550 mg

Prilocaine 56 I0-120 60400 70 mgfkg or 400 mg 10.0 mgfleg ar 500 mg
EslErs

Chiroprocaine 56 30-60 Nj& 11.0 mg/kg or B0D mg 14.0 mgy/lg ar 1000 mg,

Pro@ne 5 1520 30-100 10,0 mg/kg 14.0 mg/kg

Tetracaine 7 120-240 240-49E0 20mpkg 20mgg

Feprinked from Kouba D), LeFiooolo MG, Sam M, et al Guiddines ko the: use of lom| anesthesia in office-besed demmenclogic sageny. J Am Acod Demmarol, 2008,74:
12011-121%; coparight & 3016, with pemmission from Ebevier.
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Oparallve Technigues In Plastic Surgery. Head and Nedk Recanstruciion

Usc of EMLA in infants under 1 month of age (incroascd
nsk of methemoglobinemia)
Lidocaine is prognancy catcgory B; howeover, idocaime e
awcreted i braast milk; thorcforc, caution is adviscd for
use in breast-fecding mothers.
Dcular exposurc with EMLA should be aveided duc to
the prescoos of sodum I:q.-dm:l:id: and the potcnti.nl far
alkaline imjury.
Caution is adviscd with concomitant usc of EMLA and
cortain mothemoglobinemia-inducing medications such as
acctaminophen, ancsthotics (prilocaine and berzocaine),
anticonvulsants, antimalarials, nitratcs, sulfonamides,
and aniling dycs.

= Physical cxamination
Ensure there & no skin breakdown or signs of infecction
or inflammatory lesions in arcas where the agont will be
applicd/injccted.

" Sclection of agent
Bascd on the anticipatcd procodurc, the ancsthotic is
sclocted by taking into account the nocd for topical ve
injectable modality, duration of the agent, and location
of the proccdurc.
The lewel nfpr\cpmctdurcpuﬂ.ﬁntm should also be
amceacd and may dotcrmine the agent and apphcation
type uscd.

SURGICAL MANAGEMEMNT

" Facial ancsthcsia i noocssary for a varicty of different cuta-
noous proccdurcs, including skin biopsics, cxcisions, Mohs
micrographic surgery, surgical reconstruction, and lascr and
light-bascd therapics for facial resurfacing, scar rovision, or
lesion ablation.

® The decision to uec an ancsthetic and the sclkection of the
agent is dependent partially on the type of proccdure per-
formed and the n.nti.r.ipn.'bﬁd dlcgn:l: of discomfort.

" Facial ncrve blocks arc commonly implemented for abla-
tive lascr posurfacing of the cotire facc; however, there arc
reparts of regional cutancous norve blecks for larger pig-
mented or vascular facial lesions as well

= Regional nerve blocks hold the advantage of minimizing
significant tissuc distortion, using loss total volume of medi-
cation, and lcas patient discomfort, but they arc morc chal-
]cnging to administcr.

" Tumescont ancsthesia 18 2 form of local ancsthesia using
large volumes of highly dilurc ancsthotic delivcred subcu-
tancoushy, first described by D Joffroy Elein in the 1980s.

It can bc used alonc or with varicws kveb of scdation
bascd an the intended proccdure.

While there is a wide rangs of usages for tumescent ancs-
thesia, facc and ncck uses gencrally indude hiposuction,
face and ncck lifts, dermabrasion, and fullfacc lascr
resurfacing.

Lorwer wolumes of fluid ax infilerated into the facc (100
150 mL per side] when compancd with body infiltration,
so the concentration of hidocaine may be higher for facial
procedurcs.’

Preoperative Planning

= Dbtain an accuratc pn.tilcnt 'm:i.ghl: to calculatc the max-
mum allottcd ancsthotic desc cspocially for proccdurcs

requiring larger volumecs.

Chung-HaaH <0781 7 6127261 -chidH Jrad 4

" Lidocaine towicity & dosc dependent, and it is critical to
remain below the calculated maximum dosc.

= It is abo important to takec inte comsideration individual
paticnt charactcristics as frail, clderly paticnts or thosc with
underlying liver malfunction may require lower dosages.

" The maximum allottcd dosc of plain lidecaine for an adult
pnl.is.nt is 4.5 mg'l:g for whom the addition of cpi.u.cp]!.ri.us
allows for up to 7 mghkg* (soc Tablc 1).

= The WiMP formula may also bc uscd for casc of calculating
maimum allotted dosages as long as the pationt’s weighe,
maximum dosage, and percontage concentration of the
agent arc known.?

V (ml) = iweight (kgl « 0.1 « maximum dosc (mglkg)l/

prccntage concontration

Positioning

L] pﬂui.ﬁoni.u.g is lwy o vmtn.b]inhi.u.g beth pal.is.nt and pn:w'.idcr
comfort during the proccdure,

= ldcally, the patient should be comfortably scated on the
cxam table with the tabls leaning back and the foct propped
up to minimize a vasovagal roaction.

" The paticnt’s bcad should be frmly rested agairer the back
of the tablc to allow for stabilization and minimiz sudden
movements when the necdle is injocted.

® [t is beost when injocting if the paticot’s cyos arc closcd so they
do not unintenticnally pull away if they visualize the mocdle.

= For thesurgeon, the table nocds to be at an appropriate haghe,
and the paticot nocds to be positionecd cleser to the surgoon’s
sidc of the tablk to aveid cuocssive banding or raching.

5 The paticnt’s skin is held tautr by cither the surgeon'’s non-
dominant hand or an assistant.

" The margeon’s nondominant hand may be uscd to stabilize
the dominant hand dunng the injction. Altcrmatnechy, the
surgron may rest a fow fngers of his or ber dominant hand
on other parts of the paticnt’s facc to stabilzc sclf.

= If an assistant is prescot, carc must be taken to ensurc the
amistant is far coough from the anncipated injoction tar-
get to avoid accidental needlestick impary should a sudden
movemEnt Gooun

= Additionally, the surgeen should be positioncd so the necdls
is :En.-nn.g avay from coitical anatomic structurcs sach as the
globs of the eyc to avoid an acadental punctare with unan-
ticipated paticnt movement.

Approadch

" Topical agents
The topical ancstheotic agents cocompass a wide varcty of
noninvasive, painlcss products, which arc commonly uscd
prior to minimally iovasive cosmetic procodures,
Topical lidocaine and EMLA (cutcctic mixture of local
ancsthotics] arc the teo most -rm:n.n:unh.- uscd I:opi.vml
agcnts.
Lidocaine & available in many formulations inclding
croam, viscous solation, jclly, ointment, spray, and patches.
D to its unique hiposemal delivery systom to cohancc
penctration  through the stratum comcum, lidocaine
4% cream (LMM-4, Fomdale Laborarorics, Forndalc,
MI) has the advantage of casc of applicanon -without
a-c\c]ulion, IMOre mpi.d. ot c-ompa.md to EMLA I:.H..ltm
Pharmaccuticals, Westborough, MA), and availabdlicy
without a prescription.
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EMLA is a cutcctic mocturs of 2.5% lidocaine and 2.5%
pu:iJnﬂ:inl: ]:.ydr\c-:um:idl:. EMLA is n.ppL"ndhu intact l]:iu,
under ecclusion, for a minimum of 1 hour to faclitate
absorprion.

The depth of ancsthesia is dircctly proportional to the
duration of time the product is loft in place, with max-
mum climical ancsthesia achiored at 2 to 3 hours and chin-
ical cffect romaining around 1 to 2 hours post removal of
produce.®

EMLA is safc for usc in podiatric and adult popula-
tions, and the dosing is largely bascd on weight and
surface arca. The manufacturer recommends a dosc of
2 g of EMLA por 10 em® for 2 hours. The maximum
recommendsd dosc is 60 g applicd to 400 cm® of nor-
mal skin.

Caution with cither product should be excrascd with usc
over large surfacc arcas as prolonged application, large
surface arca, occlusion, and high concontrations incroass
the nisk for cardiotoxicity and contmal ncrvous systom
toonicity.

" Injcctablc agonts

Lidocaine and bupivacaine arc the two most commonly
used :injudnblc agonois. Lidocaine has a mpdd omsct of

action, gencrally kess than 1 minute, and lasts on average

Chapter 1 Local Anesthesia af the Face

from 30 to 120 minutes, longer with the addition of
cpincphrine ¥

Bupivacaine is a slowcracting ageor, with a 2- to
10-minutc onact; howcver, it has onc of the longest
durations of action, lasting 120 to 240 minutcs without
cpincphrine. Becavsc of the longer duration of action,
bupiracaine is commonly wscd in lengthy surgical pro-
codurcs, but its risk of cardiac and neurclogic tosicity
IEMmAins & Conosr.

Ropivacaine and lorebupiracaine arc two oower amids
ancsthotics that have a similar duration of action to bupi-
vacainc with fower cardiotoxic and contral nervous sys-
tem cffccts and less pain on injoction when comparcd to
hidocaine with cpincphrine.

" Infiltrative ancsthcsia may be combined wath other forms
of ancsthesia such as topical, nerve bleck, or turmescant for
larger or more complex cutancous procodures.

" Smaller nocdle sizes, such as 30 or 32 gauge, should bo used,
and necdles should be replaced frequently to reduce pain on
imjoction.

" Additions to inmjectable ancsthectics such as cpincphrine,
hyalurcnidase, and bicarbonatc that can cohance cfficacy
and/or mpu:m'np.ll'n:t comfort will be discusscd in ancther
BOCEION.

(ot

Advance the necdlc tip decpfsubdermally fimt and doposit

B Local Infiltration

" Prep the surrounding skin with an antiscptic agent such
as alcohal, Betading, or chlathondine immediatcly priar
to injection.

® Strctch the surrounding skin and stabilizc the nocdle with
the nondominant hand.

= Quickly picrec the skin with the tp of the nocdlc at a
H-degrec angle (TECH FIG 1).

Injection through an colarged pore or follicle may
minimize paticnt-porecived pain.

B Aspirate the nccdle prior te product infiltration to
avoid intravascular injection and minimize nsk for
toocicity.?

TECH AG 1 = Plendng the skin at a S0-dagres angle Imiates fewer
nene fibers, thareby redudng Injedion pain.

Chung-HaaH <0781 7 6127261 -chidH Jrad €

about (.5 mL of ancsthotic agent.
Bc surc to i.n.jact u]n‘wl].- s mpi.d infiltration and cutanc-
ous distention contribute to incroascd pain.
Pausc for about 30 scconds, and move the necdle morc
supcrficially whilc injecting mors wolume.?
The necdk may be slightly withdrawn and advanccd
subcutancously in a fanlike fashion to contimuc
ancsthotizing whik minimizing the number of painful
injection points.
Once that r:;inn is cm:nphba, the nocdle may be .F|.1|.'|'r
withdraren from the skin and roimscrted within 1 cm
of the blanched border to contimac injecting along the
eatablished arca.”
Antcrograde injoction is rocommended to kecp the wheal
betore the needle tip to minimzc harther pain of the
nocdle.”
For larger cxcsions, it is geocrally recommended o
perform a ning block with infiltrative ancsthesia arcund
the outside of the cllipsc, and supplemental ancsthesia
may bc added centrally only where nccded upon tosting
of the arca.
Using a longer nocdk to ingoct decp into the fascial
planc or having additional syringes on hand intracp-
cratively may be noccssary for supplorentation bascd
om the depth of the proocdure planned.
The lowest pmi.bk dosc to achicve an anesthenic offect
should be uscd to aveid tomcty.
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Operative Technigues In Plastic Surgery: Head and Nedck Reconstruction

® Facial Nerve Blocks

® There arc a number of facial ncrve blocks that can be
pa:fwmcd, u]udxng lupuorbnd upmmcbh; mfn

od'nnl ;
mat 1, and uml. The most commonly
uscd arc mpaorme supeatrochlcar, infraorbital, and
mental.

® Many authors citc the usc of 4% articaine hydrochloride
with cpincphrinc as the preforred agent for facial norve
blocks, but 1% lidocainc with or without cpincphrine or
mixturcs of 1% lidocainc and 0.25% bupivacainc may
also be uscd.

® Generally, 3-mL syringes with small-gauge nccdles such
as 25 or 30 arc uscd to reduce pain. Occ Ily, longer
noedles such as 30 mm may be uscd to cnsurc product
4 T at &‘ 1 ¢,

¥

Supraorbital and Supratrochlear Nerves

® The supracrbital foramen is located in the mid-pupillary
linc and is palpatcd along the orbital rim.

* The necdle is nscrted perpendicular to the skin
above the foramen and advanced until contact is
achicved with the supraorbital ridge, with carc not
to cotcr the foramen and causc damage to the ncrve
(TECH FIG 2).

® The supratrochkar ncrve can be blocked with periostcal
injection at the medial cycbrow and nasal root junction,
about 1 cm medial to the supraorbital foramen.

= About 0.5 to 3 mL of ancsthctic loluan is dcpo-mad

i Ily to cach | aftcr

c

F

Infraorbital Nerve (Video)

= The pcrcumncous nypxouh for the mfmnrhml ncryg
involves palpation of the i ital f din
the mid-pupillary linc about 1 cm latcral to the lpnlakr.ml

= 03

TECH FIG 2 » Supraorbital nesve block.
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nasal ala.* The paticat may focl a lh;ln discomfort with

palpation, which assists in id

* The ingction is placed 1 cm inferior to the foramen,
and the needle & tangentially dirccted and slowly
advanced upward until the approximate location of
the foramen is rcached.

“ A small wheal (apptonmnocly 0.2 mL) of ancathcsia
can be plw:cd -ubdcnnully prior to advancing the ncc-
dlc to mmunmc pain.

= Al ly, topical
reduce injoction-related pain.

* Aftcr ncgative aspiration, a 0.5- to 2.5-mL bolus of
ancsthetic solution i very slowly deposited just out-
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agents can be used to

sidc of the foramen.
* It may be hdpfulfotd:c ln;mwlmvcnﬁngﬂof
the nond, hand p d over the fo for

casc of lomhodldcnnﬁmnon.
* Extreme caution is advised to avoid ncedlestick injury.
* The infraorbital ncrve has a slower onsct of ancs-
thesia, so it is reccommendcd that this ncrve is ancs-
thetized first.!
® The intracral approach to the infracrbital ncrve (TECH
FIG 3) involves first locating the foramen by gentk palpa-
tion of the overlying skin as described above.
* The arca is then marked and/or the injector’s finger is
kept in place as a guide.
# A small wheal (approximatcly 0.2 mL) of ancsthe-

sia is placed in the buccal fold over the sccond
premolar

* The ncedk is then Advanced furtha upward toward
the marked f "'mthclong
axis of thc sccond premolar “until the foramen is
rc

“ Aftcr ncgative aspiration, a 0.5- to 2.5-mL bolus
of ancathetic is slowly placcd just outside of the

foramen.

TECH AG 3 « Inraoral approach to Infraorbital namve block



