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Preface

The first edition of the Local Flaps in Facial Reconstruction—A Defect Based
Approach was published almost 7 years ago and has been well received across the
world and translated into other languages. It was designed to help in the decision-
making process and provide practical step-by-step information for reconstructing
specific defects in the facial region.

The frequency of skin cancer continues to increase across the globe and clini-
cians from various backgrounds are involved in the care of these patients. Medical
and surgical management of these conditions are rapidly changing, with targeted
and patient-specific practices coming into the forefront. Reconstruction techniques
should also be patient specific and “personalised”. The current edition has been
“completely” updated with new text, excellent surgically relevant colour drawings
and clinical photographs, to provide comprehensive practical solutions to facial
defects confronted by the clinicians in day-to-day practice. New innovative solu-
tions and modifications to established practices to facilitate individualised patient
care have been described and descriptions of epidermal cell harvesting and nano fat
stem cell injections have been included. The philosophy remains a problem-solving
exercise using current knowledge and applications. The original ethos of a book that
can be used in everyday practice, with scope for inclusion of personal comments is
maintained.

Poole, Dorset, UK Velupillai Ilankovan

Southampton, UK Madan Ethunandan
Singapore, Singapore Tian Ee Seah
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Check for
updates

Local Anaesthesia

Types of Anaesthesia

Topical, infiltration, field block, nerve block.

Important Common Steps

Prepare skin using sterile technique.
Always aspirate before injecting local anaesthetic solution.
Aware of maximum doses (Table 1.1).

Knowledge of recognising and managing toxicity/complications.

Table 1.1 Duration of action and maximum doses of common local anaesthetic agents

Duration without

Duration with

Maximum dose

Maximum dose

adrenaline/ adrenaline/ without adrenaline/ | with adrenaline/
vasoconstrictor vasoconstrictor | vasoconstrictor vasoconstrictor

Anaesthetic (min) (min) (mg/kg) (mg/kg)

Esters

Cocaine 45 - 2.8 -

Procaine 15-30 30-90 7.1 8.5

Chloroprocaine | 30-60 - 11.4 14.2

Tetracaine 120-240 240-480 1.4 -

Amides

Lignocaine 30-120 60-240 4.5 7

Mepivacaine 30-120 45-180 4.5 7

Bupivacaine 120-240 240-480 2.5 32

Etidocaine 200 240-360 4.2 5.7

Prilocaine 30-120 60-400 5.7 8.5

© Springer Nature Switzerland AG 2024
V. llankovan et al., Local Flaps in Facial Reconstruction,
https://doi.org/10.1007/978-3-031-49464-2_1
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Deciphering Drug Concentrations and Dilutions

Concentrations: Drug concentration is expressed as a percentage (e.g. Bupivacaine
0.25%, Lignocaine 1%).

Percentage is measured in grams per 100 mL (i.e. 1% is 10 mg/mL, 1 g/100 mL,
1000 mg/100 mL).

Calculate the mg/mL concentration quickly from the percentage by moving the
decimal point 1 place to the right, as follows:

Bupivacaine 0.25% = 2.5 mg/mL
Tetracaine 0.5% =5 mg/mL
Lignocaine 1% = 10 mg/mL
Lignocaine 2% = 20 mg/mL
Benzocaine 20% = 200 mg/mL

Dilutions: When adrenaline is combined with an anaesthetic solution, the result
is expressed as a dilution (e.g. 1:100,000).

1:1000 means 1 mg per 1 mL (i.e. 0.1%)

1:10,000 means 1 mg per 10 mL (i.e. 0.01%)

1:2000 means 1 mg per 2 mL (i.e. 0.05%)

1:20,000 means 1 mg per 20 mL (i.e. 0.005%)

0.1 mL of 1:1000 adrenaline added to 10 mL of anaesthetic solution = 1:100,000
dilution, or 0.01 mg/mL

Adrenaline content examples: From the information provided in Table 1.2

below, 50 mL of 1% lignocaine with adrenaline 1:100,000 contains 500 mg of lig-
nocaine and 0.5 mg of adrenaline.

Table 1.2 Adrenaline content in solution

1:100,000 1:200,000
Solution volume (1 mg/100 mL) (1 mg/200 mL)
1 mL 0.01 mg 0.005 mg
5mL 0.05 mg 0.025 mg
10 mL 0.1 mg 0.05 mg
20 mL 0.2 mg 0.1 mg
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Tumescent Solution

Various combinations are described in the literature. The aim is to make the tissue
planes “turgid” and to offer anaesthesia and haemostasis over a large area, while
using the least amount of anaesthetic solution and minimising the systemic side
effects. Our combination is as follows:

. Normal saline—500 mL

. 1% plain lignocaine—50 mL

. 1:1000 adrenaline—1 mL

. 10% sodium bicarbonate—6 mL

O R S

Sensory Nerve Supply to the Skin of Head and Neck

The cutaneous sensory nerve supply of the head and neck region is principally by
the branches of the trigeminal nerve and cervical plexus, with smaller contributions
from the other cranial nerves (Figs. 1.1 and 1.2).

Most of these nerves can be anaesthetised by nerve blocks, enabling surgical
procedures to be carried out under local anaesthesia in addition to helping with post-
operative analgesia.

Fig. 1.1 Sensory nerve
supply of the head
and neck

- Ophthalmic Division of Trigeminal Nerve (V1)
- Maxillary Division of Trigeminal Nerve (V2)
- Mandibular Division of Trigeminal Nerve (V3)
- Branches from Cervical Plexus (CP)

D Dorsal Rami of Cervical Plexus (DRCP)
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Supra-trochlear nerve

Supra-orbital nerve (V1)

Infra-trochlear nerve (V1)

Zygomaticotemporal nerve

External nasal branch of
anterior ethmoidal nerve
(V1)

Zygomaticofacial
nerve (V2)

Infra-orbital nerve (V2)

Buccal nerve (V3)

Mental nerve (V3)

Fig. 1.2 Sensory nerves of the skin of the head and neck region and its relationship with the facial
skeleton
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Anaesthesia for Specific Areas
Forehead
Nerves: Supra-orbital, Supra-trochlear (Figs. 1.2 and 1.3).

Landmarks

Supra-orbital N: Emerges from the supra-orbital foramen along the vertical plane
of the pupil.

Supra-trochlear N: Medial end of eyebrow, about 1.5 cm from midline.

Technique

Supra-orbital Nerve: Prepare skin using sterile technique. Request patient to look
straight forward, palpate supra-orbital ridge and locate supra-orbital notch/foramen
along vertical plane of pupil. Insert needle and raise a small skin wheal, advance
needle 3—4 mm and deposit solution superior to foramen in a supra-periosteal loca-
tion (2 mL).

Supra-trochlear Nerve: Insert needle medial end of eyebrow, 1.5 cm from the
midline and infiltrate anaesthetic in the subcutaneous tissues. Advance needle across
the midline and deposit solution in a similar location to anaesthetise the contra-
lateral nerve.

Area of Anaesthesia
Forehead: Up to lateral canthus, anterior scalp up to coronal plane.
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Supra-orbital nerve

Supra-trochlear nerve

- Area anaesthetized by supra-orbital and supra-trochlear nerve block

Fig. 1.3 Supra-orbital, supra-trochlear nerve block
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Temple
Nerves: Zygomaticotemporal, Auriculotemporal (Figs. 1.2 and 1.4).

Landmarks
Zygomaticotemporal N: Emerges from the zygomaticotemporal foramen and
pierces the temporal fascia 2.5 cm above the medial end of the zygomatic arch.

Technique

Prepare skin using sterile technique. Insert needle 2.5 cm above the medial end of
the zygomatic arch, lateral to the lateral orbital rim and deposit solution into the
subcutaneous tissues.

Area of Anaesthesia
Lateral forehead, medial temple.

Landmarks

Auriculotemporal N: Arises from the mandibular division of the trigeminal nerve,
passes posterior to the neck of the condyle, runs superiorly crossing the root of
zygomatic arch.

Technique

Prepare skin using sterile technique. Insert needle 2 cm above the tragus, just ante-
rior to the superior attachment of the helix to the scalp and deposit solution into the
subcutaneous tissues.

Area of Anaesthesia
Lateral temple, tragus, superior helix.

Caution

Avoid intra-vascular injection into superficial temporal vessels.
Risk of bruising, haematoma.
Paralysis: Temporal branch of facial nerve.
Image—Also see ear anaesthesia
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Fig. 1.4 Zygomaticotemporal,
zygomaticofacial, auriculotem-
poral nerve block

Zygomaticofacial nerve

Auriculotemporal nerve

- Zygomaticotemporal nerve
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Cheek
Nerves: Zygomaticofacial, infra-orbital (Figs. 1.2, 1.4, and 1.5).

Landmarks
Infra-orbital N: Emerges from the infra-orbital foramen along the vertical plane of
the pupil, 1.5 cm below the bony infra-orbital rim.

Technique

Prepare skin using sterile technique. Ask patient to look straight ahead, palpate
infra-orbital rim and insert needle 2 cm below infra-orbital rim along the vertical
plane of the pupil. Deposit solution above periosteum, close to infra-orbital foramen.

Area of Anaesthesia
Cheek, lower eyelid, lateral nose, upper lip.

Landmark
Zygomaticofacial Nerve (Figs. 1.2 and 1.4): Emerges from the zygomaticofacial
foramen, 2 cm below and lateral to the lateral canthus.

Technique
Prepare skin using sterile technique. Insert needle 2 cm below and lateral to the
lateral canthus. Deposit solution above periosteum, close to the nerve.

Area of Anaesthesia
Skin overlying zygomatic prominence, lateral lower eyelid.
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Infra-troclear nerve

External nasal nerve

Infra-orbital nerve

Infra-orbital nerve

Infra-troclear and external nasal nerve

Fig. 1.5 Infra-orbital, infra-trochlear and external nasal nerve block
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External Nose
Nerves: Infra-orbital, infra-trochlear, external nasal (Figs. 1.2 and 1.5).

Landmarks
Infra-trochlear N: Branch of the nasociliary nerve and emerges from the upper
eyelid, 1 cm above the medial canthus.

Technique
Prepare skin using sterile technique. Insert needle 1 cm above medial canthus and
infiltrate anaesthetic into the subcutaneous tissues.

Area of Anaesthesia
Upper nose, medial upper eye lid.

Landmark

External nasal N: Terminal branch of ethmoid nerve, emerges from the lower mar-
gin of the nasal bone, run on the surface of the upper lateral/alar cartilage, to the tip
of nose, 1 cm from the midline.

Technique

Prepare skin using sterile techniques. Insert needle 1 cm lateral to midline, just
inferior to the junction of nasal bone and upper lateral cartilage and deposit anaes-
thetic in the subcutaneous tissues.

Area of Anaesthesia
Mid, lower nose.

Landmark
Infra-orbital N: Emerges from the infra-orbital foramen along the vertical plane of
the pupil, 1.5 cm below the bony infra-orbital rim.

Technique

Prepare skin using sterile technique. Ask patient to look straight ahead, palpatein-
fra-orbital rim and insert needle 2 cm below infra-orbital rim along the verticalplane
of the pupil. Deposit solution above periosteum, close to infra-orbital foramen.

Area of Anaesthesia
Cheek, lower eyelid, lateral nose, upper lip.
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Lips

Upper Lip
Nerves: Infra-orbital (see Fig. 1.5).

Landmark
Infra-orbital N: Emerges from the infra-orbital foramen along the vertical plane of
the pupil, 1.5 cm below the bony infra-orbital rim.

Technique

Prepare skin using sterile technique. Ask patient to look straight ahead, palpatein-
fra-orbital rim and insert needle 2 cm below infra-orbital rim along the verticalplane
of the pupil. Deposit solution above periosteum, close to infra-orbital foramen.

Area of Anaesthesia
Cheek, lower eyelid, lateral nose, upper lip.

Lower Lip/Chin
Nerves: Mental nerve (Fig. 1.6).

Landmark
Mental N: Emerges from the mental foramen, 2 cm above the lower border of man-
dible, along the vertical plane of pupil.

Technique

Prepare skin using sterile techniques. Ask patient to look straight ahead. Palpate
lower border of mandible and insert needle 2 cm above lower border, along the
vertical plane of the pupil. Deposit solution in the supra-periosteal plane close to the
mental foramen.

Area of Anaesthesia
Lower lip, chin.
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Fig. 1.6 Mental nerve
block

- Mental nerve
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External Ear/Pinna

Nerves: Great auricular (C2,C3), lesser occipital (C2), auricular branch of vagus,
auriculotemporal (Fig. 1.7a and b).

Technique

Prepare skin using sterile technique. Insert needle into skin below the attachment of
the earlobe and raise small skin wheal. Advance needle anteriorly/superiorly
towards the tragus, depositing solution along the way. Withdraw needle, but do not
remove and redirect posteriorly/superiorly along auriculocephalic sulus and deposit
anaesthetic. Remove needle and reinsert just above attachment of helix and direct
needle anteriorly/inferiorly towards tragus, depositing solution along the way.
Withdraw needle, but do not remove and redirect posteriorly/inferiorly along auric-
ulocephalic sulcus and deposit anaesthetic. Make sure that the solution is deposited
all around the base of the pinna. Additional infiltration is required in the concha, to
anaesthetise the area supplied by the auricular branch of vagus (Fig. 1.7c—e).

Area of Anaesthesia
Great auricular: Skin overlying angle of mandible, lower/middle cranial surface of
pinna and ear lobe.
Lesser occipital: Posterior scalp adjacent to pinna and upper/middle cranial sur-
face of pinna.
Auriculotemporal: Upper part of lateral surface of pinna and part of meatal skin.
Auricular branch of vagus: Part of meatal and adjacent conchal skin.
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a b

Lesser occipital nerve

Greater auricular nerve

- Auriculotemporal nerve - Lesser occipital nerve

- Greater auricular nerve - Greater Auricular nerve

- Lesser occipital nerve
- Auricular branch of vagus

Fig. 1.7 (a) Nerve supply external ear/pinna, (b) Nerve supply external ear/pinna—posterior sur-
face, (¢) Local anaesthesia for pinna, (d) Local anaesthesia for pinna, (e) Vagus branch block for
conchal area
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Scalp

Nerves: Supra-trochlear, supra-orbital, zygomaticotemporal, auriculotemporal,
lesser occipital (C2), greater occipital (C2), third occipital (C3) (Figs. 1.1, 1.2, 1.3,
1.4, and 1.8a, b).

Technique
For anaesthesia of the anterior and lateral scalp see Figs. 1.3 and 1.4.

Greater Occipital/Third occipital: Request patient to sit forward and slightly
flex head. Prepare skin using sterile technique. Palpate external occipital protuber-
ance. Insert needle 2 cm lateral and 2 cm inferior to external occipital protuberance
and deposit solution in a fan-shaped manner in the subcutaneous plane (Fig. 1.8a).

Lesser occipital: With the patient in the same position, palpate the mastoid pro-
cess and insert needle 2 cm above the tip of the mastoid process. Deposit solution in
a fan-shaped manner in the subcutaneous tissue (Fig. 1.8b).

Area of Anaesthesia

Great occipital: Majority of posterior scalp up to vertex.
Third occipital: Small area of lower part posterior scalp.
Lesser occipital: Scalp posterior and superior to pinna.

Caution
Intra-vascular injection/damage to occipital artery.



