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Introduction

Number of patients undergoing surgery under local anesthesia
is about 13000 per year in the Department of Surgical disciplines
at All India Institute of Medical Sciences (AIIMS), New Delhi, India.
While performing minor surgical procedures under local anesthesia
prevents unnecessary use of General Anesthesia and its inherent
risks, it also allows patients to be discharged on the same day. This
minimizes unnecessary use of hospital manpower and resources.
However, do all the patients tolerate the procedure without pain?
Do they have unpleasant experience during or after the procedure?
In this era, when pain has been described as the FIFTH vital
element for assessing patients’ well-being [1], every patient has
the right to be pain-free. It's the duty of every doctor to ensure
this, more so in cases of procedure under local anesthesia. We as
the Surgeons should do our best to make the procedure pain-free.
Anxiety related to the procedure and fear of the operation theatre
(OT) itself, conscious awareness of the procedure being performed,
nausea, vomiting and palpitation are few of the so many important
concerns that our patients go through and tolerate in the pursuit
of getting surgical treatment. Therefore, it is the one and utmost
responsibility of the operating Surgeon to perform the surgical
procedure in a well-planned manner with all the precautions to
avoid any problems related to the local anesthesia.

Challenges

In our daily practice, we see patients go through this phase in
a varied and often apparently trivial manner which, nevertheless,
means a great deal for any individual. Therefore, it’s very essential
to be vigilant and expectant so as to prevent and / or to identify
and address these concerns. How exactly can we overcome these
problems? We intend to discuss some important strategies to
minimize problems during local anesthesia and making it a pleasant

experience.
Consent and Counseling

Every Individual has the right to be pain-free. There are various
ways to minimize or abolish the perioperative pain. Overall being
communicative with the patient and explaining them the progress
of the procedure and getting their constant feedback will result in
more compliance and satisfaction [2,3]. We do need well-trained
Nursing staff and OT technician in this regard.

OT Set Up

Operation Theatre has its own standards to be met [4]. Minor
OT settings are basically similar to the main OT settings. Besides all
the standards that are usually met at the time of OT set up, adequate
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illumination is the key to any successful operative procedure. It
saves time and prevents unnecessary tissue damage.

Patient Selection

It is a well-known paradigm to any medical care personnel that
medical acumen has its success when proper treatment is given to
suitable patient at the right time [5]. We need to select patients who
are fit for local anesthesia. Patients with coronary artery disease
or compromised respiratory status or even patients with high BMI
though feasible might not be able to tolerate even the minor stress
of pain during day care procedure [6-9]. Hence, those candidates
would better undergo procedure under General anesthesia with
specialized Anesthetists team. Therefore, we usually avoid local
anesthesia in patients like in the extremes of ages, with obesity,
patients with uncontrolled hypertension, other cardiovascular

disease and those with compromised respiratory status.
Preparation

Before taking patient to the operation theatre, we should be
cognizant of the comorbidities of the patients and any medications
patients is taking like anticoagulants, antidiabetic, antihypertensive
medications etc. We should be aware of any allergic reactions to
Local Anesthesia (LA) in the past. We should always try to keep
the Anesthesiologist in the loop for any immediate help that might
be needed. Intravenous (IV) cannula, IV fluids, analgesics, oxygen
supply and lifesaving drugs and intubation set should always be
available in the vicinity, irrespective of the procedure we perform.

Pleasant Anesthesia

There are certain mechanisms by which we can prevent the
pain cycle itself to start.

a) Dermal Analgesia

Eutectic Mixture of Local Anesthetics (EMLA) cream contains
topical lidocaine and prilocaine as active ingredients [10,11]. This
has been commonly practiced in plastic surgery before harvesting
skin grafts. It should be used 30 minutes to 1 hour before surgery
as topical anesthesia [12]. It works by stabilizing the neuronal
membrane by suppression of the ionic fluxes providing dermal
analgesia in the vicinity of pain receptor and nerve endings [10].
EMLA cream also decreases the dose of injectable local anesthetic
drugs [13].

b) Infiltrating Needle

Wide bore needle causes more pain at the time of infiltration.
In our set up, we usually use 26-gauge needle for infiltration. We
have learnt from our experience at AIIMS that cold needle causes
numbness, soothing effect and less pain during the procedure. We
usually keep the needle in the freezer compartment an hour before
use.

c) Pre-Oxygenation

Oxygen: - The aim of oxygen supplementation is to increase
pulmonary oxygen reserve by raising the functional residual
capacity. Thereby, in the event of a decrease in cardiovascular
or respiratory function such as arrhythmia, hypotension or
bronchospasm, oxygen transport is already optimal and there is

enough time to secure the airway if the need arises [14].
Energy Sources

Various modalities of new energy sources are available.
Judicious use of these energy sources can help in minimizing
complications like intra-operative bleeding or post-operative
hematoma. Energy sources are usually not used in minor procedure
under local anesthesia. In cases operated under local anesthesia,
incision is usually small and the limited exposure precludes easy
control of hemorrhage lest the bleeding occurs. Therefore, we
routinely use energy sources [monopolar or bipolar electrocautery]
which helps to reduce the operative time, blood loss and excessive
tissue damage which may occur in the struggle to secure bleeders
[15].

Support and Conscious Awareness

It has been well-known fact that proper patient communication
and assurance is the best way not only to best support the patient
but also to avoid unnecessary medicolegal issues [2,3]. Counselling
is also very important part of local anesthesia. We generally
counsel the patient what to expect during and after the procedure
including the expected pain during infiltration of local anesthesia.
Occasionally, patients might feel little pain despite full analgesia.
Patients might also feel some traction/tugging sensation during
the procedure. The other important aspect is that patient may feel
pressure effect. Patient remains awake throughout the procedure,
and hence, they may feel undue pressure when the Surgeons or
the assistants put their hand to rest on patient’s body around the

operative site.
Regional Blocks

Majority of the procedures are better operated with regional
block [16]. Regional block is usually indicated in local procedures
requiring wider surgical field [17]. However, the procedure is
technically demanding. At our center, we usually practice ankle
block, wrist block and digital block.

a) Ankle block

Ankle block is essentially the block of four terminal branches
of the sciatic nerve viz. deep & superficial peroneal nerve, tibial
and sural nerve and one cutaneous branch of the femoral nerve
[18]. Ankle block is very safe and highly effective for a wide variety
of procedures on the feet and toes. In our centre we usually do
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dressing, debridement and amputation of gangrenous toes and
forefoot, and skin grafting over raw area of foot and toes under
ankle block. Blocks are done just proximal to the level of malleoli,
above the ankle joint using surface anatomical landmarks for the

respective nerves [18].
b) Wrist block

Wrist block is essentially a block of radial nerve, ulnar nerve
and median nerve [19]. Wrist block is performed for surgery of

hand and fingers.
c) Digital block

Digital block is the technique of blocking the nerve of the digits
to achieve anesthesia of fingers. This technique is commonly used
for a wide variety of minor surgical procedure of digits such as
partial excision for ingrowing nail, excision of corn, excision of cyst,
amputation of digits for gangrene of digit, dressing and debridement
of wound over digits. Combination of LA with epinephrine has
been found to be safe [20,21], however, it has to be used with extra
precautions.

Know Your Drugs and Side Effects

Local anestheticagents are broadly categorized into two groups;
Benzoic acid esters that includes procaine, tetracaine etc. and Acid
amides that include articaine, lidocaine, bupivacaine, prilocaine,
ropivacaine etc [22]. At our center, lidocaine and bupivacaine are
mainly used and will be the focus of further discussion.

a) Lidocaine [Xylocaine]

Lidocaine has rapid onset of action [< 2 minutes] and acts for
medium duration of about 30-60 minutes (longer with epinephrine)
[23]. Maximum safe dose without vasoconstrictor is 3mg/kg
body weight [maximum up to 300mg]|. Whereas, maximum safe
dose with vasoconstrictor is 7mg/kg body weight [up to 500mg]
[24]. We generally use 2% lidocaine at our center. One ml of 2%
lidocaine contains 20 mg of lidocaine. So we can use 15 ml of 2%
lidocaine as maximum safe dose without vasoconstrictor and 25 ml
of 2% lidocaine with vasoconstrictors for a standard Indian male.
We usually use xylocaine 2% with adrenaline 1: 2,00,000. One ml
of this solution contains 20 mg of lidocaine and 5 micrograms of
adrenaline.

b) Mechanism of Action

Lidocaine alters signal conduction in neurons by blocking
the fast voltage gated sodium [Na+] channels in the neuronal cell
membrane that are responsible for signal propagation [25]. With
sufficient blockage, the membrane of postsynaptic neuron will not
depolarize and will thus fail to transmit an action potential. This
creates the anaesthetic effect by not merely preventing pain signal

from propagating to the brain but by aborting their generation in
the first place itself.

c) Side effects

Common side effects include nausea, dizziness, bruising,
redness, Itching or swelling where the medication is injected.
Unlikely but serious side effects include CNS related side effects
such as drowsiness, mental/mood changes, ringing in the ears,
vision changes, headache, tremors, numbness [24]. Cardiovascular
related side effects are bradycardia, hypotention and cardiovascular
collapse which may lead to cardiac arrest [26]. Allergic reactions
have also been noted as characterized by cutaneous lesions such as
urticaria, edema or anaphylactoid reaction [27].

d) Bupivacaine

Other commonly used local anesthetics is Bupivacaine. Its
onset of action is about 5-10 minutes [23]. Duration of action
of Bupivacaine without vasoconstrictor is about 200 minutes
and with vasoconstrictor is about 540 minutes [23]. Maximum
safe dose of plain Bupivacaine is 2mg/kg body weight and with
vasoconstrictor it is 2.5 mg/kg body weight [28]. We generally use
0.5% bupivacaine. 1ml contains 5mg of bupivacaine. Its mechanism
of action is essentially similar to that of Lidocaine. Common side
effects of Bupivacaine includes nausea, vomiting, chills or shivering,
headache, backache, dizziness, problems with sexual function,
restlessness, anxiety, ringing in the ears, blurred vision, tremors,
constipation, low blood pressure, etc [29]. We should avoid use
of bupivacaine during pregnancy and lactation because it harms
the fetus and also gets concentrated in breast milk and may harm
the nursing baby. Overall precautions that we routinely take into
consideration to avoid these preventable side effects of local
anesthetics are proper dose calculation, prior testing of sensitivity
and aspiration prior to injection so as to ensure local anaesthetics
are not being injected into blood vessels.

Additional Medications
a) Non-Steroidal Anti-inflammatory Drugs (NSAIDS)

Non-Steroidal Anti-inflammatory Drugs can be used along
with L.A. in the patients where LA alone is not sufficient to control
pain despite administrating maximum safe dose [30] or situations
where local anesthetics cannot be administered at the whole area
of interest.

b) Bicarbonates

In case of abscess, cellulitis and inflamed tissues, the tissue
pH is acidic. In acidic pH lidocaine and bupivacaine do not work
[31]. Therefore, the use of bicarbonates along with lidocaine or
bupivacaine helps to make the medium alkaline, so that the local

anesthetics may be effective in such scenarios.
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Anti-Emetics

<)

Anti-emetics can be added pre-emptively or as on demand

basis.

Essential Care

Any surgical procedures in the day care procedure under

local anesthesia needs essential care. Besides the specific

considerations mentioned previously, every patient needs special

attention throughout the course of procedure to address their

specific concerns. It's essential that all the patients undergo vitals

monitoring with at least pulse rate and saturation throughout the

procedure. Oxygen supply can be provided to anxious patients

or those with cardiovascular, respiratory or other comorbidities.

Maintenance Intravenous fluid should be administered to replace

insensible loss in day care procedures that are expected to take

longer duration [32]. Even after the procedure it is essential to hold

the patient and make her/him sit down or leave the patient to the

attender to avoid any sudden hypotension or fall of the patient.

On should never neglect patient’s complaints of any problems like

dizziness following the procedure. One should always be aware

of the possible side effects of local anesthetics. Therefore, Proper

teamwork with the Nursing and OT staff with routine habit of

taking into considerations the minute details during the surgery is

the key to providing a safe and pleasurable local anesthesia for any

day care procedures.

References

1.

10.

Morone NE, Weiner DK (2013) Pain as the fifth vital sign: exposing the
vital need for pain education. Clin Ther 35(11): 1728-1732.

Levinson W, Hudak P, Tricco AC (2013) A systematic review of surgeon-
patient communication: strengths and opportunities for improvement.
Patient Educ Couns 93(1): 3-17.

Richards ], McDonald P (1985) Doctor-patient communication in
surgery. ] R Soc Med Nov 78(11): 922-924.

Humphreys H, Coia JE, Stacey A, Thomas M, Belli AM, et al. (2012)
Guidelines on the facilities required for minor surgical procedures and
minimal access interventions. ] Hosp Infect 80(2): 103-109.

Ziegelmann M, Kéhler TS, Bailey GC, Miest T, Alom M, et al. (2017)
Surgical patient selection and counseling. Transl Androl Urol 6(4): 609-
619.

Duggappa DR, Rao GV, Kannan S (2015) Anaesthesia for patient with
chronic obstructive pulmonary disease. Indian ] Anaesth 59(9): 574-
583.

Middlehurst R], Gibbs A, Walton G (1999) Cardiovascular risk: the safety
of local anesthesia, vasoconstrictors, and sedation in heart disease.
Anesth Prog 46(4): 118-123.

Godzieba A, Smektata T, Jedrzejewski M, Sporniak Tutak K (2014) Clinical
assessment of the safe use local anaesthesia with vasoconstrictor agents
in cardiovascular compromised patients: A systematic review. Med Sci
Monit Int Med ] Exp Clin Res 20: 393-398.

(2018) Local Anesthetics: Review of Pharmacological Considerations.

Ehrenstrom Reiz GM, Reiz SL Emla (1982) a eutectic mixture of local
anaesthetics for topical anaesthesia. Acta Anaesthesiol Scand 26(6):
596-598.

11.

12.

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Daneshkazemi A, Abrisham SM, Daneshkazemi P, Davoudi A (2016) The
efficacy of eutectic mixture of local anesthetics as a topical anesthetic
agent used for dental procedures: A brief review. Anesth Essays Res
10(3): 383-387.

Priyadarshi V, Puri A, Singh JP, Mishra S, Pal DK, et al. (2015) Meatotomy
using topical anesthesia: A painless option. Urol Ann 7(1): 67-70.

Kumar M, Chawla R, Goyal M (2015) Topical anesthesia. ] Anaesthesiol
Clin Pharmacol 31(4): 450-456.

Nimmagadda U, Salem MR, Crystal GJ (2017) Preoxygenation: Physiologic
Basis, Benefits, and Potential Risks. Anesth Analg 124(2): 507-517.

Dubiel B, Shires PK, Korvick D, Chekan EG (2010) Electromagnetic
energy sources in surgery. Vet Surg VS 39(8): 909-924.

Cozowicz C, Poeran ], Zubizarreta N, Mazumdar M, Memtsoudis SG
(2016) Trends in the Use of Regional Anesthesia: Neuraxial and
Peripheral Nerve Blocks. Reg Anesth Pain Med 41(1): 43-49.

. Hutschenreuter K (1977) [Indications and contraindications of regional

anesthesia (author’s transl)]. Langenbecks Arch Chir 345: 487-492.

Wooden SR, Sextro PB (1990) The ankle block: anatomical review and
anesthetic technique. AANA ] 58(2): 105-111.

Leversee JH, Bergman JJ (1981) Wrist and digital nerve blocks. ] Fam
Pract 13(3): 415-421.

Sylaidis P, Logan A (1998) Digital blocks with adrenaline. An old dogma
refuted. ] Hand Surg Edinb Scotl. 23(1): 17-19.

Ilicki ] (2015) Safety of Epinephrine in Digital Nerve Blocks: A Literature
Review. ] Emerg Med 49(5): 799-809.

Becker DE, Reed KL (2012) Local Anesthetics: Review of Pharmacological
Considerations. Anesth Prog 59(2): 90-102.

Jung RM, Rybak M, Milner P, Lewkowicz N (2017) Local anesthetics and
advances in their administration - an overview. ] Pre-Clin Clin Res 11(1):
94-101.

Weinberg L, Peake B, Tan C, Nikfarjam M (2015) Pharmacokinetics and
pharmacodynamics of lignocaine: A review. World ] Anesthesiol 4(2):
17-29.

Goodman & Gilman’s the pharmacological basis of therapeutics - NLM
Catalog.

Brown DL, Skiendzielewski J] (1980) Lidocaine toxicity. Ann Emerg Med
9(12): 627-629.

Meshram VS, Meshram PV, Lambade PN, Tiwari MS (2015) An Unusual
Complication with Use of Lignocaine: A Case Report. ] Clin Diagn Res
JCDR 9(6): ZD14-5.

Williams D], Walker JD (2014) A nomogram for calculating the maximum
dose of local anaesthetic. Anaesthesia 69(8): 847-853.

Christie LE, Picard ], Weinberg GL (2015) Local anaesthetic systemic
toxicity. Contin Educ Anaesth Crit Care Pain 15(3): 136-142.

Moran TC, Kaye AD, Mai AH, Bok LR2013) Sedation, analgesia, and local
anesthesia: a review for general and interventional radiologists. Radiogr
Rev Publ Radiol Soc N Am Inc 33(2): E47-60.

Ueno T, Tsuchiya H, Mizogami M, Takakura K (2008) Local anesthetic
failure associated with inflammation: verification of the acidosis
mechanism and the hypothetic participation of inflammatory
peroxynitrite. ] Inflamm Res 1: 41-48.

Arya VK (2012) Basics of fluid and blood transfusion therapy in
paediatric surgical patients. Indian ] Anaesth 56(5): 454-462.

Copyright@ Piyush Ranjan | Biomed ] Sci & Tech Res | BJSTR. MS.ID.006631.

32899


https://dx.doi.org/10.26717/BJSTR.2022.41.006631
https://pubmed.ncbi.nlm.nih.gov/24145043/
https://pubmed.ncbi.nlm.nih.gov/24145043/
https://pubmed.ncbi.nlm.nih.gov/23867446/
https://pubmed.ncbi.nlm.nih.gov/23867446/
https://pubmed.ncbi.nlm.nih.gov/23867446/
https://pubmed.ncbi.nlm.nih.gov/4067961/
https://pubmed.ncbi.nlm.nih.gov/4067961/
https://pubmed.ncbi.nlm.nih.gov/22192171/
https://pubmed.ncbi.nlm.nih.gov/22192171/
https://pubmed.ncbi.nlm.nih.gov/22192171/
https://pubmed.ncbi.nlm.nih.gov/28904893/
https://pubmed.ncbi.nlm.nih.gov/28904893/
https://pubmed.ncbi.nlm.nih.gov/28904893/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4613404/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4613404/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4613404/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2149004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2149004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2149004/
https://pubmed.ncbi.nlm.nih.gov/24608362/
https://pubmed.ncbi.nlm.nih.gov/24608362/
https://pubmed.ncbi.nlm.nih.gov/24608362/
https://pubmed.ncbi.nlm.nih.gov/24608362/
https://pubmed.ncbi.nlm.nih.gov/7158268/
https://pubmed.ncbi.nlm.nih.gov/7158268/
https://pubmed.ncbi.nlm.nih.gov/7158268/
https://pubmed.ncbi.nlm.nih.gov/27746520/
https://pubmed.ncbi.nlm.nih.gov/27746520/
https://pubmed.ncbi.nlm.nih.gov/27746520/
https://pubmed.ncbi.nlm.nih.gov/27746520/
https://pubmed.ncbi.nlm.nih.gov/25657548/
https://pubmed.ncbi.nlm.nih.gov/25657548/
https://pubmed.ncbi.nlm.nih.gov/26702198/
https://pubmed.ncbi.nlm.nih.gov/26702198/
https://pubmed.ncbi.nlm.nih.gov/28099321/
https://pubmed.ncbi.nlm.nih.gov/28099321/
https://pubmed.ncbi.nlm.nih.gov/21133953/
https://pubmed.ncbi.nlm.nih.gov/21133953/
https://pubmed.ncbi.nlm.nih.gov/26650430/
https://pubmed.ncbi.nlm.nih.gov/26650430/
https://pubmed.ncbi.nlm.nih.gov/26650430/
https://pubmed.ncbi.nlm.nih.gov/2343709/
https://pubmed.ncbi.nlm.nih.gov/2343709/
https://pubmed.ncbi.nlm.nih.gov/7276851/
https://pubmed.ncbi.nlm.nih.gov/7276851/
https://pubmed.ncbi.nlm.nih.gov/9571472/
https://pubmed.ncbi.nlm.nih.gov/9571472/
https://pubmed.ncbi.nlm.nih.gov/26254284/
https://pubmed.ncbi.nlm.nih.gov/26254284/
https://pubmed.ncbi.nlm.nih.gov/22822998/
https://pubmed.ncbi.nlm.nih.gov/22822998/
http://www.jpccr.eu/Local-anesthetics-and-advances-in-their-nadministration-an-overview,75153,0,2.html
http://www.jpccr.eu/Local-anesthetics-and-advances-in-their-nadministration-an-overview,75153,0,2.html
http://www.jpccr.eu/Local-anesthetics-and-advances-in-their-nadministration-an-overview,75153,0,2.html
https://www.wjgnet.com/2218-6182/full/v4/i2/17.htm
https://www.wjgnet.com/2218-6182/full/v4/i2/17.htm
https://www.wjgnet.com/2218-6182/full/v4/i2/17.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6068002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6068002/
https://pubmed.ncbi.nlm.nih.gov/26266227/
https://pubmed.ncbi.nlm.nih.gov/26266227/
https://pubmed.ncbi.nlm.nih.gov/26266227/
https://pubmed.ncbi.nlm.nih.gov/24820093/
https://pubmed.ncbi.nlm.nih.gov/24820093/
https://e-safe-anaesthesia.org/e_library/13/Local_anaesthetic_systemic_toxicity.pdf
https://e-safe-anaesthesia.org/e_library/13/Local_anaesthetic_systemic_toxicity.pdf
https://pubmed.ncbi.nlm.nih.gov/23479720/
https://pubmed.ncbi.nlm.nih.gov/23479720/
https://pubmed.ncbi.nlm.nih.gov/23479720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3218719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3218719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3218719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3218719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3531000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3531000/

Volume 41- Issue 4 DOI: 10.26717/BJSTR.2022.41.006631

ISSN: 2574-1241

DOI: 10.26717/BJSTR.2022.41.006631 BIOMEDICAL

Piyush Ranjan. Biomed ] Sci & Tech Res RESEASSLES * Global archiving of articles

B A e Immediate, unrestricted online access

@ ® This work is licensed under Creative L 2} @ = + Rigorous Peer Review Process
Commons Attribution 4.0 License VAR ﬁ
T 8%

¢ Authors Retain Copyrights

Assets of Publishing with us

Submission Link: https://biomedres.us/submit-manuscript.php
e Unique DOI for all articles

https://biomedres.us/

Copyright@ Piyush Ranjan | Biomed ] Sci & Tech Res | BJSTR. MS.ID.006631. 32900


https://dx.doi.org/10.26717/BJSTR.2022.41.006631
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.41.006631

	_Hlk94719852
	_Hlk94719867
	_Hlk94719861
	_Hlk94719873
	_Hlk94719883
	_Hlk94719898
	_Hlk94719903
	_Hlk94719914
	_Hlk94719923

