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Panai Lachaprasitiporn : Effectiveness of topical anesthesia as an adjuvant to local anesthetic
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Assoc. Prof. VAJARA WILAIRATANA

Background: Open trigger digit release in adult is a common hand surgery. Most of the
patients considered local anesthetic injection was the most painful step during the procedure. Topical
anesthetic drug was not routinely used in the hand surgery. The study on its effectiveness in open trigger

digit release has never been studied before.

Objective: To evaluate the effectiveness of topical anesthetic drug in patients who underwent

open trigger digit release surgery

Materials and Methods: This study is a randomized controlled trial to compare pain score and
patient satisfaction between topical anesthetic cream (5% lidocaine-prilocaine cream) versus placebo
cream, applied approximately 90 minutes prior to local anesthetic injection in open trigger digit release
surgery. One hundred participants were enrolled and randomly allocated into two groups between May

2019 and February 2020. Visual analog pain score and satisfaction rate were compared.

Results: Most of participants were female with Quinnell grade 2-3. Pain score during needle
injection, local anesthetic infiltration, overall pain and satisfaction rate had no statistically significant
difference between groups. There was no correlation between duration of topical anesthetic drug
application and pain scores. Subgroup analysis did not show significant differences in pain score

between genders. No complication was found.

Conclusion: The topical anesthetic drug is ineffective to use at the palmar skin of hand and

preoperative application on the surgical site is not necessary for open trigger digit release operation.

Field of Study: Health Development Student's Signature ........ccccccovvieeiiinnnn.

Academic Year: 2019 Advisor's Signature ...........cccceeeieenins
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CHAPTER 1
INTRODUCTION

Trigger digit is a common hand disorder in adult which has a lifetime prevalence
of 2 - 2.6%."? The rate of operation for trigger digit is increasing significantly each year.3
Most of trigger digit is idiopathically occurred in middle-aged and work-related
population, especially in tool use worker.* Repetitive hand posture and motion result in
fibrous proliferation of fibrous sheath (A1 pulley) of flexor tendon in hand. Most common
work patterns were repetitive contracted grasping positions of the hand which
associated with 43.1% of trigger digit patients.5 Seventy percent of this condition occur

. 6
in female.

The presenting symptoms of this condition are painful nodule at distal palm of
affected digit and stiffness in the morning, painful motion at distal palm of the affected
digit, catching or snapping of digit during active movement or locked digit in the late

condition. Trigger digit can be classified into 5 grades according to Quinnell grading

system.”
Grade 0 Normal movement
Grade 1 Uneven movement
Grade 2 Actively correctable
Grade 3 Passively correctable
Grade 4 Fixed deformity

There are several treatments for trigger digit from non-operative treatment to
operative treatment according to the severity of the condition. Non-operative treatment

includes activity modification, non-steroidal anti-inflammatory drugs (NSAIDs),



physiotherapy, splinting and corticosteroid injection which can be given to the patients
as the first-line treatment. In case of fixed deformity or disease progression or no
improvement to those non-operative treatments, operative treatment options should be
given to the patien’[.8 There are various operative treatments such as percutaneous
release, open release and endoscopic release of the trigger digit. However, open
release is the standard operative treatment with less recurrence rate in long term than
corticosteroid injection of the trigger digit.GAccording to the current evidence, there are
no superiority between percutaneous and open release surgery in term of recurrence
and complication rate.” Wide awake local anesthesia no tourniquet (WALANT) technique
had been proposed to increase patient comfort and is effectively used in open trigger
digit release. By using epinephrine to increase visibility at surgical field, WALANT
technique had better patient comfort compared to local anesthesia with tourniquet
usage ° However, there were some case reports of uneventful digital necrosis in
patients underwent open trigger digit release under local anesthesia with lidocaine and

. . 10, 11
epinephrine.

Although, digital necrosis after lidocaine and epinephrine injection is
considered rare, some surgeons avoid using epinephrine in local anesthesia for surgery

of the hand.

Regarding open trigger digit release, pain during needle insertion and during
local anesthetic infiltration occasionally cause discomfort and unsatisfied experience
with the operation in many patients. Some patients refuse to proceed to the surgery
because of pain experience about local anesthetic infiltration. The procedure that could
alleviate patient’'s pain and discomfort would gain benefit of patient’s satisfaction.
Topical anesthesia can be used for many office-based procedures and minor surgery,
such as skin biopsy, small skin excisions, injections, radial artery cannulation, dermal

12-15
For

laceration repair, episiotomy repair and split-thickness skin graft harvesting.
more extensive surgery, the combination of topical anesthesia as an adjunctive use and

local anesthetic infiltration should be considered to lessen the discomfort.® Eutectic-



mixture of local anesthetics or EMLA (EMLA 5%, AstraZeneca, Sweden) is frequently
used for topical anesthesia. EMLA is an emulsion of lidocaine and prilocaine in a ratio of
1:1 by weight. This eutectic mixture has a melting point below room temperature;
therefore, it is formed as a liquid oil and can be applied to intact skin for anesthetic

purpose.

Topical anesthesia is not routinely used in minor hand surgery. However, there
were a few studies that used topical anesthesia to reduce pain during carpal tunnel
surgery and percutaneous release of trigger digit.w' " To present evidence, there was no
study using topical anesthesia in combination with local anesthetic injection during open
trigger digit release. This study is aimed to assess the effectiveness of topical
anesthesia as an adjunctive drug to local anesthetic infiltration during open release

surgery of trigger digit.



CHAPTER 2
REVIEW OF RELATED LITERATURES

Topical anesthesia has been studied to reduce pain during open carpal tunnel
release surgery.' Eutectic-Mixture of Local Anesthetics (EMLA) was used for application
at intact skin over the surgical area before local anesthetics injection. The study was
randomized, double-blind study to compare the effectiveness of EMLA for relieving pain
associated with carpal tunnel release compare to placebo. Background characteristics,
in term of gender, mean age of the patients and duration of topical cream application,
between two groups were indifference. The results showed statistically significant
difference in visual analog pain score for needle insertion (means with standard
deviations were 23 (10) mm in EMLA group and 35 (16) mm in placebo group; p =
0.0012) and local anesthetic infiltration (means with standard deviations were 29 (14)
mm in EMLA group and 46 (19) mm in placebo group; p = 0.0005). However, the pain

score during surgery did not reach the statistical significance.

For trigger digit condition, there was a study using topical anesthetics compare
with local anesthetic injection for percutaneous trigger digit release.'” This study was a
randomized controlled trial between transdermal EMLA application and local anesthetic
injection. The percutaneous release procedure used 18-gauge needle to release the A1
pulley after EMLA cream application or local anesthetic injection. The results showed no
significant difference between two groups in visual analog scale pain score and
satisfaction during the surgery. The difference in mean of visual analog scale pain score
during administration of anesthesia was statistically significant in favor of EMLA group (0
mm in transdermal EMLA application group and 5.96 + 2.41 mm in local anesthetic
injection group; p < 0.05). The patients who received infiltration considered the injection
of anesthetics as the most painful part of the procedure; however, the patients were not

blind to the received treatment in this study.



CHAPTER 3
RESEARCH METHODOLOGY

Research question

Does Eutectic-Mixture of Local Anesthetics (EMLA) before local anesthetic

injection reduce overall pain during open trigger digit release?

Objective
To compare overall visual analog pain score during open trigger digit release
between pre-injection EMLA application and placebo before local injection of 1%

lidocaine

Hypothesis
Null hypothesis: There is no difference in overall pain score between using
EMLA and placebo before local anesthetic injection of open surgical release in trigger

digit patient.

Alternative hypothesis: There is a difference in overall pain score between using
EMLA and placebo before local anesthetic injection of open surgical release in trigger

digit patient.



Conceptual framework

Patient apprehension
& interpretation

Operative factors

Demography

Open surgical release
of trigger digit

Disease severity ‘

\ Medical history

\
\
\

EMLA + Local

‘ Ipsilateral hand disorders ‘

Placebo + Local

Anesthetic methods

Figure 1 Conceptual framework of the study

Operative factors: tourniquet usage, operative time, number of digit involvement,

additional tenosynovectomy

Anesthetic factors: active drug ingredients, dosage, duration of topical

anesthetic application, duration of local anesthetic infiltration, needle size

Demography: age, gender, affected side, occupation, previous surgical

experience

Disease severity: grading of trigger digit, recurrent disease

Medical history: rheumatoid arthritis, osteoarthritis of hand, depression, anxiety

disorder, current pain medications

Ipsilateral hand disorders: concurrent carpal tunnel syndrome, de Quervain’s

disease
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Operational definition

Pain during needle insertion

Participants were asked to rate their pain which experienced during the needle
of local anesthetics insertion. The participants were blinded from the operative field by
the sterile surgical draping. However, during this process, research assistant informed

and asked the patient to rate the pain at that time point by visual analog scale.
Pain during local anesthetic infiltration

After needle insertion of local anesthetics, research assistant informed the
participants that the next process was the local anesthetic infiltration. Then, 4 milliliters
of 1% lidocaine was infiltrated subcutaneously over 30 seconds at the surgical site.
Research assistant asked the participants to rate the pain experience during the

process of local anesthetic infiltration by visual analog scale.
Overall pain and satisfaction throughout the operation

One hour after the operation was finished, the participants were asked to fill out
the questionnaire (Thai short-form McGill pain questionnaire), rated the overall pain and
satisfaction throughout the operation which was the duration from participants enter the

operating theater until exit the operating theater.

Research design

Double-blind, parallel design randomized controlled trial



Population and sample

Study population

Patients with trigger digit disease

Sample of this study

Patients with trigger digit disease who meet the eligible criteria and schedule for

open trigger digit release at Siriraj Hospital after institutional review board approval

Inclusion criteria
- Trigger digit patients Quinnell grade 2-4 or Quinnell grade 1 with failure of
conservative treatment for 3 months
- Scheduled for open release surgery at Siriraj Hospital

- Age > 18 years

Exclusion criteria
- Known history of sensitivity to local anesthetics of amide type (lidocaine,
mepivacaine, prilocaine, bupivacaine, ropivacaine) or cream base
- Contraindication to EMLA:
® Patients treated with class Il anti-arrhythmic drugs (amiodarone,
bretylium, sotalol, dofetilide)
® Patients with congenital or idiopathic methemoglobinemia
- Concomitant ipsilateral carpal tunnel syndrome or de Quervain’s disease
- Recurrent disease at the same digit
- Multiple digits operate at the same time (> 2 digits)
- Communication problems

- History of depression or anxiety disorders



Withdrawal or termination criteria
- Patient has any serious adverse event which cannot proceed to the index

surgery

- Patient refuses to continue with the study

Sample size calculation
Sample size was calculated using a formula for comparison of 2 independent

means.

0_2
(zl—%+z1—3)2 [‘712+%}
n = AZ
= %7 A= p1 — po

Figure 2 Sample size calculation formula

X1 =19, Xy =32

sdy =18, sd, =25

At test significant level QL = 0.05 and B =0.2
Thus, n per group = 45

Based on a previous study”, it was estimated that mean (SD) of VAS for overall
pain score in EMLA and placebo group would be 19 (18) and 32 (25) respectively.
Using a 2-sided type | error of 0.05 and 80% power, a sample of 45 per group was

required. With the anticipated 10% drop-out, a sample size was increased to 50 per

group.
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Research protocol

1. Protocol registration

After the study had been approved by institutional review board, the protocol

was registered to Thai Clinical Trials Registry (http://www.clinicaltrials.in.th).

2. Screening process

After the study protocol was approved by institutional review board, attending
physicians of trigger digit patients were informed about the study protocol. All trigger
digit patients who were scheduled for open trigger digit release were screened for

eligibility criteria.

3. Enrollment process

The patients who met the eligibility criteria were informed about the protocol,
risk, benefit and possible adverse events from the study by research assistants to avoid
undue influence from attending physicians. Patients obtained participant information
sheet and consent form and freely asked for further information about the study. Patients
who decided to participate the study have to sign their signatures in the participant

information sheet and consent form.

4. Randomization process

The patients were allocated to one of two groups of EMLA group or Placebo
group, the details are as follow. Block randomization with block size of 4 was used to
create randomization sequence. Group assignments were sealed in opaque envelopes
and kept with the assigned pharmacist. Once the patient was sequentially enrolled into

the study, the sequence number was given to the pharmacist. Then, pharmacist opened
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the envelopes and assigned the topical drug (EMLA or Placebo) of each participant to
the operating theater. Both topical drugs were contained in the same appearance and

unlabeled containers as shown in Figure 3.

Figure 3 Container of topical drugs

5. Research protocol

All participants were asked to evaluate their initial pain by using visual analog

scale before topical drugs application.

The patients in EMLA group received 3 grams of EMLA drug which contained in
the unlabeled container and applied to the intact skin at the intended surgical area by
research assistant. Then, EMLA was securely sealed with waterproof occlusive dressing
(TegadermTM Film, 3M Healthcare, Germany) to contain the drug to the skin for 90

minutes.

The patients in placebo group received 3 grams of placebo which was the
cream base without anesthetic property. The placebo had same appearance, odor,

color and consistency with EMLA and contained in the similar appearance of unlabeled
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container. Placebo was applied to the intact skin at the intended surgical area by
research assistant. Then, placebo was securely sealed with waterproof occlusive
dressing (TegadermTM Film, 3M Healthcare, Germany) to contain the placebo to the skin

for 90 minutes the same method as EMLA group.

Figure 4 Application of topical drug to surgical area and sealed with waterproof

occlusive dressing

After topical drug application for 90 minutes, the patients were asked to rinse the
topical drug off with water. The patients were instructed about pain assessment before
starting the operation. Before local anesthetic injection was done, the patients were
informed about needle insertion was going to start. Then, the needle gauge no. 25 of
local anesthetic injection was inserted to the patient’s skin. After that, 4 milliliters of 1%
lidocaine were infiltrated over 30 seconds at subcutaneous area of the intended surgical
site. The patients were asked to evaluate the pain during needle insertion and local
anesthetic infiltration by visual analog scale. Then, open trigger digit release surgery
was proceeded. The affected hand and forearm were draped in sterile technique. The
patients were blinded to surgical field during the operation by surgical draping. The

open release of trigger digit was proceeded under tourniquet at patient’'s forearm. A
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small transverse skin incision was made over A1 pulley after adequate anesthesia at the
surgical site. Subcutaneous tissue was separated aside, retractors were used to protect
the digital neurovascular structures and exposed the A1 pulley. After adequate
visualization, A1 pulley was longitudinally split. Flexor tenosynovectomy was done, in
case there was a thickening of the tenosynovium. If there was an increasing pain during
the operation, additional local anesthetic infiltration could be done and recorded. Active
motion of the finger was assessed for adequacy of the release. Finally, skin was sutured
with non-absorbable suture material and sterile dressing was applied. One hour after the

operation, patients were asked to evaluate overall pain score and overall satisfaction.
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Figure 5 Operative procedure of open trigger digit release (index finger);
a. patient’s hand after topical drug removal; b. 1% Lidocaine injection for 4 ml at surgical
site; c. transverse skin incision and identification of A1 pulley; d. A1 pulley release with
tenosynovectomy; e. finger range of motion after A1 pulley release; f. skin suture with

Nylon 4/0
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Patients were allowed to move their fingers as early as possible to prevent finger
joint stiffness. Patients were given 250 milligrams of Naproxen twice a day for 3 days to
control postoperative pain and 500 milligrams of Paracetamol as a rescue drug. Patients
were advised to keep the wound dry and elevated the operated hand up at the chest
level to prevent the hand from swelling. However, the patients had to change the
dressing immediately if the wound was accidentally wet. The patients were scheduled at
1 week after the operation to change the dressing and at 2 weeks after the operation to

remove the stitches.

Complications such as allergy to EMLA or placebo, lidocaine toxicity and
surgical site infection were examined and recorded at the day of surgery and 14 days

after the surgery which was a standard postoperative follow-up period.

6. Drug information

Eutectic-mixture of local anesthetics (EMLA) cream

EMLA cream is an emulsion in which the oil phase formed as a eutectic mixture
of lidocaine and prilocaine in a ratio of 1:1 by weight. Lidocaine and prilocaine are

amide-type local anesthetic agents. Each gram of EMLA contains:
Lidocaine 25 mg
Prilocaine 25 mg
Polyoxyethylene fatty acid esters (as emulsifiers)
Carboxypolymethylene (as a thickening agent)
Sodium hydroxide (to adjust pH to 9)

Purified water
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Mechanism of action: EMLA cream is applied to intact skin under occlusive
dressing to provide dermal analgesia by the release of lidocaine and prilocaine from the
cream to epidermal and dermal layers of skin and by accumulation of lidocaine and
prilocaine in the vicinity of dermal pain receptors and nerve endings. Lidocaine and
prilocaine stabilize neuronal membranes by inhibiting ionic fluxes required for initiation

and conduction of impulses, result in local anesthetic action.

Dosage of application: 1-2 gm of EMLA for 10 cm?, up to a maximum dose of 20

gm for 200 cm’

Onset, depth and duration of dermal analgesia on intact skin depend on
duration of EMLA application. To provide a sufficient analgesia for clinical procedures,
EMLA should be applied under occlusive dressing for at least 1 hour. Satisfactory
dermal analgesia is achieved 1 hour after application, reaches maximum at 2 to 3 hours,

and persists for 1 to 2 hours after removal.

Adverse reactions:

- Dermal application of EMLA may cause transient, local blanching followed
by transient, local redness or erythema.

- High dose of EMLA can cause methemoglobinemia from metabolite product
of prilocaine. Methemoglobinemia symptoms are presented as fatigue,
headache, tachycardia and syncope. Mild symptoms are treated with
oxygen supplement. In severe cases, methylene blue 1-2 mg/kg of
bodyweight is given intravenously in 5 minutes and every 4 hours as needed,

but not exceed 7-8 mg/kg for total dosage.

Placebo (Cream base)

Cream base is semi-solid emulsions of oil and water without active ingredient.

This study uses water-in-oil cream which is composed of small droplets of water
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dispersed in continuous oily phase and uses as placebo to compare the effectiveness of

EMLA cream.

Formulation:

Glyceryl monostearate

Cetyl alcohol

Stearyl alcohol

Liquid paraffin

Perservative g.s.

Purified water

The placebo (cream base) in this study is manufactured at Siriraj Hospital

Pharmacy Department by experienced pharmacist.

1% Lidocaine HCI injection

Lidocaine HCI injections are sterile, non-pyrogenic, aqueous solutions that
contain a local anesthetic agent without epinephrine and administered parenterally by

injection.

Mechanism of action: Lidocaine HCI stabilizes the neuronal membrane by
inhibiting ionic fluxes required for the initiation and conduction of impulses, effecting

local anesthetic action.

Dosage: For normal healthy adults, the individual maximum recommended dose
of lidocaine HCI without epinephrine should not exceed 4.5 mg/kg of body weight, and it

is recommended that the maximum total dose does not exceed 300 mg. However, in this
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study uses 1% lidocaine without epinephrine only 4 ml which contains 40 mg of

lidocaine HCI which is not exceeding the maximum dosage for average adults.

Onset of anesthesia: The duration of anesthesia is proportional to the volume
and concentration of local anesthetic used. The increase in volume and concentration of
lidocaine HCI injection will decrease the onset of anesthesia, prolong the duration of

anesthesia and increase segmental spread of anesthesia.

Adverse reactions:

- Central nervous system: lightheadedness, nervousness, apprehension,
euphoria, confusion, dizziness, drowsiness, tinnitus, blurred or double vision,
vomiting, sensations of heat, cold or numbness, twitching, tremors,
convulsions, unconsciousness, respiratory depression, arrest

Drowsiness following administration of lidocaine HCI is usually an early sign of a

high blood level of the drug and may occur as a consequence of rapid absorption.

- Cardiovascular system: bradycardia, hypotension, and cardiovascular
collapse, cardiac arrest

- Allergic: cutaneous lesions, urticaria, edema, anaphylactoid reactions

Allergic reactions may occur as a result of sensitivity to local anesthetic agents

or to methylparaben used as a preservative in the multiple dose vials.
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7. Protocol for management of local anesthetic emergencies

Table 1 Protocol for management of local anesthetic emergencies

Local anesthetic

emergencies

Management

Monitoring

Blood pressure, pulse rate, respiratory rate, pulse

oximetry and patient’s state of consciousness

Convulsions

Maintenance of patent airway, assisted or controlled
ventilation with oxygen and a delivery system
capable of permitting immediate positive airway
pressure by mask

Adequacy of circulation evaluation

Convulsions persist: small increments of ultra-short
acting barbiturate  (such as thiopental) or
benzodiazepine (such as diazepam) may be

administered intravenously

Underventilation or Apnea

Maintenance of patent airway, assisted or controlled
ventilation with oxygen and a delivery system
capable of permitting immediate positive airway
pressure by mask

Adequacy of circulation evaluation

Cardiovascular depression

Administration of intravenous fluids

Vasopressor if indicated (e.g. ephedrine)

Cardiac arrest

Immediately initiate  standard cardiopulmonary

resuscitation (CPR)
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8. Outcome measurement

Primary outcome

- Visual analog scale (VAS) for overall pain throughout the operation

Secondary outcomes

- Visual analog scale (VAS) for pain during needle insertion of local anesthetic
injection

- Visual analog scale (VAS) for pain during local anesthetic infiltration

- Thai short-form McGill pain questionnaire for overall pain throughout the
operation

- Patient’s overall satisfaction

- Complications: allergy to EMLA and placebo, lidocaine toxicity, surgical site

infection, wound dehiscence

All participants were thoroughly informed about the process of pain evaluation
which comprise of 2 phases, pre-operative and post-operative phase. For pre-operative
period, the participants were asked to evaluate their initial pain by visual analog scale
before topical drugs application, pain during needle insertion of the local anesthetic
injection and pain during local anesthetic infiltration. For post-operative period, the
participants were asked to complete the questionnaire about overall satisfaction and
overall pain evaluation throughout the operation by visual analog scale and Thai short-
form McGill pain questionnaire. Presence of complications were recorded in all
participants at immediate post-operative period and at 2 weeks follow-up period. The

details of each outcome measurements are shown below.
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Visual analog scale (VAS)

Visual analog scale (VAS) is a uni-dimentional, self-report pain evaluation which
has 100 millimeters horizontal line. On the left end of the line is marked by a word of “no
pain” and on the right end of the line is marked by a word of “worst possible pain”. The
participants were asked to express their pain by marking the pen on the straight line
which ranged from no pain to worst possible pain. The length from left end to the
marking was measured in millimeter to express the pain score. Analgesic intervention
that provide change of 10 millimeters for visual analog scale is considered minimal

clinically importance difference (MCID) in acute postoperative pain evaluation. "

Thai short-form McGill pain questionnaire

Thai short-form McGill pain questionnaire is a multi-dimentional, self-reported
pain evaluation. The questionnaire has been translated into Thai language and validated

which comprises of 3 parts.20

The first part has 11 sensory and 4 affective pain descriptors, the participants
were asked to rate their pain intensity of each descriptor which ranged from 0 to 3 (no
pain, mild, moderate and severe, respectively). The sensory and affective scores are the
summation of intensity score of each item. The minimum total score is 0 and the

maximum total score is 45.

The second part is a visual analog scale and the third part is a present pain

intensity.

This study used only the first two parts of the Thai short-form McGill pain
questionnaire to evaluate the overall pain throughout the operation (as shown in

Appendix section).
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Patient’s overall satisfaction

Participants were asked to rate their satisfaction only to the index surgery. The

rating scale has 5-likert scale (very poor, poor, fair, satisfied, very satisfied).

Complications

Physicians evaluated the presence of complications during the surgery until 2
weeks postoperative period at follow-up clinic or by phone. The interested complications
were allergy to EMLA and placebo, lidocaine and prilocaine toxicity, surgical site

infection and wound dehiscence.

Statistical analysis
Descriptive analysis for baseline characteristics is presented as percentage (%),
mean with standard deviation (SD), or median with interquartile range (IQR), as

appropriate.

Two-independent groups are compared using unpaired t-test for continuous,
normally distributed variables and show as mean of each group and mean difference
between groups with 95% confidence interval. For non-normal distributed variables,
Mann-Whitney U-test are used. Categorical variables are compared by chi-square test.

A p-value of less than 0.05 is considered statistically significant.

Pain is evaluated by using raw data of visual analog scale and normalized gain
for pain to reduce the subjective measurement of each individual and to reduce the

variety of initial pain of each individual, as shown below.
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4= G S¢_S;
Gmax Maximum value — S;
Where,
g = normalized gain for pain (range from 0-1)
G = change of score from initial
G = Maximum possible change of score of the individual
S = VAS of pain (during needle insertion, during local

anesthetic infiltration, overall pain throughout the operation)

S = initial VAS score before topical drug application

Maximum value of VAS for pain = 100 millimeters

Ethical considerations

Respect for persons

All participants are clearly informed about the protocol, risks and benefits of the
research. Any queries about the research are willingly answered by the researchers.
This process is occurred since the patients are scheduled for open trigger digit release
operation and the patients will have time to consider about research participation before
the index operation occurs. If they are interested to participate the research, participants
must sign their voluntary participation in the provided consent form and in the
participant information sheet. Participants who did not interested to attend the research

will be treated as usual standard of care.
Beneficence

All risks and benefits of the research have been explicitly reviewed by the

researchers. Comparison group is treated with standard care for open trigger digit
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release as usual practice. The patients at risks for allergy to the topical anesthetics or
cream base or any contraindication to the drugs are excluded from the study at the

screening for eligibility process.
Justice

All eligible patients are equally informed about the research and consecutively
select to participate the research. The participants will be allocated into one of treatment
arms by randomization process with concealment of treatment group to the outcome

aSSessors.
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CHAPTER 4
RESULTS

A total of 201 trigger digit patients were screened for eligibility during May 2019
and February 2020. One hundred and one patients were excluded from the study due
to: decline to participate the study (60 patients), concomitant ipsilateral other disorder
operation at the same time (25 patients) and multiple trigger digits operated at the same
time (16 patients). Therefore, 100 patients were enrolled in the study. Participants were
randomized into two groups using block randomization with block size of 4 by
computer-generated list. Fifty participants were allocated to EMLA group and other 50
participants were allocated to Placebo group. At the analysis process, all participants
received allocated intervention and all of them completed the study without loss to
follow-up or withdrawal from the study. The Consolidated Standards of Reporting Trials

(CONSORT) flow diagram of this study was shown in Figure 6.
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Enrollment

Assessed for eligibility (n = 201)

Excluded (n = 101)

- Declined to participate (n = 60)

- Concomitant ipsilateral other

A 4

disorder operation (n = 25)

- Multiple trigger digits operate

at the same time (n = 16)

Randomised (n = 100)

A

Allocation

A4

Allocated to EMLA group (n =5

- Received allocated intervention (n = 50) - Received allocated intervention (n = 50)

0) Allocated to Placebo group (n = 50)

Analysis

Analysed (n = 50)

- Excluded from analysis (n = 0)

Analysed (n = 50)

- Excluded from analysis (n = 0)

Figure 6 Consolidated Stan

dards of Reporting Trials (CONSORT) flow diagram
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Demographic data and baseline characteristics of the participants were shown
in Table 2. Most of the participants were female with average age of 60 years in EMLA
group and 63 years in Placebo group. Middle fingers were the most frequent operated
fingers (38% in both groups) and the second common fingers were thumbs (24% in
EMLA group and 34% in Placebo group). Severity of trigger digit as classified by
Quinnell grading system were comparable between both groups (4% in both groups for
grade 1, 32% in both groups for grade 2, 46% and 38% for grade 3 in EMLA group and
Placebo group, respectively, 18% and 26% for grade 4 in EMLA group and Placebo
group, respectively). Participants’ comorbidities, in term of diabetes mellitus (DM) and
chronic kidney disease (CKD), were indifferent between groups. Only 20% of participant
in EMLA group and 16% of participants in Placebo group had been receiving pain
medications within 6 hours before the trigger digit release operation. Fourteen percent of
EMLA group and 22% of Placebo group had experience of other digit release operation
before the study. Twenty-six percent of participants in EMLA group had previous steroid
injection at A1 pulley of the operated digit; whereas, 42% of participants in Placebo

group had steroid injection at the same digit before the study.

Median time for duration of topical drug application was 95 minutes in EMLA
group and 100 minutes in Placebo group. Every participant operated under forearm
tourniquet with median tourniquet time of 12 minutes in EMLA group and 13 minutes in
Placebo group. The median operative time was 15 minutes which equal in both groups.
Only one participant in Placebo group required additional local anesthetic injection
during the surgery. Twenty-two percent of EMLA group had flexor tenosynovitis and was
performed tenosynovectomy; while, 12% of Placebo group had flexor tenosynovitis and
10% had tenosynovectomy done. The mean and standard deviation of initial visual
analog scale pain score before surgery were 49 (30) mm in EMLA group and 45 (32)
mm in Placebo group. All of baseline characteristics of participants did not show

statistically significant difference between groups.
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Demographic data EMLA group Placebo group
(n = 50) (n = 50)
Age* (years) 60 (10) 63 (10)
Female gender (%) 41 (82%) 39 (78%)
Right side (%) 22 (44%) 23 (46%)
Digit involvement (%)
Thumb 12 (24%) 17 (34%)
Index 9 (18%) 3 (6%)
Middle 19 (38%) 19 (38%)
Ring 10 (20%) 11 (22%)
Quinnell grading (%)
Grade 1 2 (4%) 2 (4%)
Grade 2 16 (32%) 16 (32%)
Grade 3 23 (46%) 19 (38%)
Grade 4 9 (18%) 13 (26%)
Diabetes mellitus 11 (22%) 13 (26%)
Current pain medications (%) 10 (20%) 8 (16%)
History of trigger digit release (%) 7 (14%) 11 (22%)
History of steroid injection (%) 13 (26%) 21 (42%)
Duration of topical drug application** (minutes) 95 (90-120) 100 (92-120)
Tourniquet time** (minutes) 12 (11-15) 13 (12-15)
Operative time** (minutes) 15 (14-20) 15 (14-20)
Tenosynovectomy (%) 11 (22%) 5 (10%)
Initial VAS score* (mm) 49 (30) 45 (32)

*Data are presented as mean (SD)

**Data are presented as median (IQR)
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Pain evaluation as primary outcomes of the study were presented in Table 3. The
normality of distribution was tested using Kolmogorov-Smirnov test and revealed non-
normal distribution of the data. The median visual analog scale (VAS) pain score during
needle insertion and overall pain throughout the surgery did not show statistically
significant different between groups (p > 0.05). Pain during needle insertion was
considered the most painful step throughout the surgery; however, the pain score during
this process was still less than the initial pain score. Median VAS pain score during local
anesthetic infiltration in EMLA group (18 mm) was less than Placebo group (30 mm);
however, the difference did not reach the statistical significance (p = 0.165). For Thai-
short form McGill pain questionnaire score, EMLA group experienced less pain score

than Placebo group but without statistically significant difference (p = 0.085).

Table 3 Pain evaluation between groups

Median (IQR)
Pain evaluation EMLA group  Placebo group p.\,ameJr
(n = 50) (n = 50)
VAS during needle insertion (mm) 37 (13-62) 38 (15-69) 0.951
VAS during local anesthetic infiltration (mm) 18 (6-46) 30 (11-52) 0.165
VAS of overall pain (mm) 8 (0-17) 7 (0-18) 0.956
Thai short-form McGill pain questionnaire score 1 (0-3) 2 (1-5) 0.085

T p-value for continuous variables were obtained by Mann-Whitney U test.

Normalized gain of pain score was calculated to reduce the bias of each
participant’s initial pain. The normalized gain of VAS pain score during needle insertion,
during local anesthetic infiltration and overall pain throughout the surgery are presented
in Table 4, which showed no statistically significant difference between groups (p >

0.05).



30

All participants satisfied with the surgery and the proportions were not different

between groups as shown in Table 5.

Table 4 Normalized gain of VAS pain score

Median (IQR)
Normalized gain of VAS pain score EMLA group  Placebo group p-valuefF
(n = 50) (n = 50)
During needle insertion 0.5 (-0.3-1.0) 0.5 (-0.1-1.0) 0.890
During local anesthetic infiltration 0.8 (0.1-1.1) 0.9 (-0.1-1.1) 0.940
Overall pain 1.1 (0.8-1.2) 1.1 (0.6-1.3) 1.000
¥ p-value for continuous variables were obtained by Mann-Whitney U test.
Table 5 Overall satisfaction throughout the operation
Number (%)

Patient’s satisfaction EMLA group Placebo group p-value¢

(n = 50) (n = 50)
Very satisfied 41 (82) 41 (82)

p = 1.000

Satisfied 9(18) 9(18)

1Cp-value for differences of proportion was obtained by Pearson Chi-square tests.

Among the participants in EMLA group, there was a small negative correlation

between duration of EMLA drug application and VAS pain score during needle insertion,

but the correlations were not statistically significant (Spearman’s P = - 0.267; p-value =

0.061). The correlation between duration of EMLA drug application and normalized gain

of VAS during needle insertion had a small positive correlation without statistically

significant (Spearman’s P = 0.145; p-value = 0.314). No correlation was found between
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duration of EMLA application and other pain outcomes (Spearman’s P between — 0.1
and 0.1) (Table 6). No complications were found during the study period, in terms of

anesthetic allergy and toxicity, surgical site infection and wound dehiscence.

Table 6 Correlation between duration of EMLA application and pain outcomes

Spearman’s rank

Pain outcomes p-value
correlation
VAS during needle insertion - 0.267 0.061
VAS during local anesthetic infiltration 0.017 0.909
VAS of overall pain 0.082 0.572
Thai short-form McGill pain questionnaire score 0.007 0.963
Normalized gain during needle insertion 0.145 0.314
Normalized gain during local anesthetic infiltration - 0.001 0.996

Normalized gain of overall pain 0.208 0.147
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CHAPTER 5
DISCUSSION

During procedures of hand surgery, many techniques and substances were
used to alleviate patient’'s pain. Buffered lidocaine, using sodium bicarbonate to
neutralize the acidity of lidocaine solution, was effectively used for local anesthesia
during carpal tunnel release and other minor procedures.21' ? Wide awake local
anesthesia no tourniquet (WALANT) technique for hand surgery had been proposed to
decrease tourniquet pain during surgery.9 Eutectic mixture of local anesthesia (EMLA)
was effectively used prior to percutaneous release of trigger digit release and open

17,18
carpal tunnel release surgery.

Yiannakopoulos CK and Ignatiadis IA reported a safety and efficacy of
transdermal anesthesia for percutaneous trigger digit release by using EMLA cream.
The study was a randomized controlled trial of EMLA application to the patient’s skin for
120 minutes prior to the operation, comparing to local infiltration of lidocaine prior to the
operation. The treatment allocations were not blinded to the participants. The results of
this study showed that there were no statistically significant differences of visual analog
scale pain score during the operation and satisfaction scores between two groups.
However, the pain score during administration of anesthesia was lower in EMLA group,
which only had the EMLA cream applied to the patient’s skin, comparing to the needle

of lidocaine injected to the patient’s skin.

For carpal tunnel surgery, Lawrence TM and Desai VV reported a randomized
controlled trial study on carpal tunnel surgery patients, comparing between EMLA and
placebo. The investigational drugs were applied on palmar aspect of patient’s wrist
under occlusive dressing for at least 1 hour before surgery. The results showed that
visual analog scale for pain during needle insertion and anesthetic injection in EMLA

group was significantly lower than the placebo group. However, there were significantly
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more female participants in EMLA group than placebo group. The study had no
statistically significant difference of pain between groups during the surgery. Our study
did not show any statistically difference of pain measurement between groups during
needle insertion, local anesthetic infiltration and overall pain during the surgery.
Although, there was a slightly negative correlation between duration of EMLA application
and pain score during needle insertion, the result was not statistically significant. This
might be due to the thickness of palmar skin in the hand was much thicker than the
palmar area of the wrist, where the local anesthesia was injected. Therefore, the
effectiveness of EMLA might be lessen in open trigger digit release. The thickness of the
skin in hand might be related to gender. Male has thicker skin than female. One study
found significant effectiveness of the EMLA cream only in female patients.23 Thus, we
performed subgroup analysis comparing between male and female participants in the
EMLA group. Nevertheless, the result revealed no statistically significant difference of
pain scores between genders. This might proof that the thickness of palmar area of

hand affects the effectiveness of EMLA cream.

Pain threshold might be subjective outcome among individuals. Therefore, we
used the normalized gain of pain to decrease the bias from initial pain of each
individual. However, the results of normalized gain of pain scores were not showed

significant different between the two groups.

There are some limitations of this study. Firstly, the pain during the operation
could be from the usage of forearm tourniquet. Some patients might have
misinterpretation of the forearm tourniquet pain and the overall pain at the surgical site,
as these two pain measurements could not be differentiated from each other.
Gunasagaran et al. reported a study comparing between WALANT and local anesthesia
with tourniquet usage during minor hand surgeries.9 The results revealed that the mean
VAS for WALANT group was significantly less than the local anesthesia with tourniquet

usage group. The operative time and blood loss between two groups were not
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significant difference. Patients were more comfortable with WALANT technique during
the operation. Therefore, further study might be using EMLA cream and WALANT
technique in combination for better efficacy assessment of the EMLA cream in open
trigger digit release patients. Another limitation was the duration for topical drug
application, which was varied among each participant. This study had wide range of
duration of drug application in each individual. However, the median duration of drug

application has no statistically significant difference between the two groups.

According to our study results, preoperative EMLA cream application is not
effectively use to reduce pain during open trigger digit release operation. The future
study should focus on the development of new drugs or methods for better transdermal
penetration of topical anesthetic drug on palmar skin of the hand. The research on
enhancing faster onset of topical anesthetic drug should be performed to reduce
preoperative preparation time. Other study such as EMLA cream application at the
peripheral nerve block site for hand operation could be performed instead of using the
topical anesthetic drug on patient's hand to reduce the effect of skin thickness in the

hand.
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CHAPTER 6
CONCLUSION AND RECOMMENDATION

The results of this study did not have sufficient evidence to demonstrate the
benefit of EMLA cream over placebo cream, regarding to pain reduction and patient
satisfaction. No correlation between pain score and duration of EMLA cream application
on the palmar skin of hand was found. Therefore, we suggest that preoperative EMLA
cream application on the surgical site is not necessary for open trigger digit release

operation.
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APPENDICES

Appendix 1 Thai short-form McGill pain questionnaire
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Appendix 2 Case record form

Participant No. D D D

Case Record Form

Study Title
a a v a dl a 1 o 1 = d‘ L Q&' =3 dl Y o 1 o a a)
srAninareanisidanazianinusansndanaunisanegangi g thalsatiafanidriunisinanaiinds

Effectiveness of topical anesthesia as an adjuvant to local anesthetic injection during open surgical release of trigger

digit: a randomized controlled trial

Demographic data

1. Age |_|_| years
2. Gender Male El1 Female DZ
3. Affected side Right (3, Left (3,

4.  Digit involvement
Thumb (3, Index (J, Middle (3,
Ring (J, Litde O3,

5. Quinnell grading of trigger digit

Grade 0 DO Grade 1 El1 Grade 2 |:|2

Grade 3 DS Grade 4 D4

6. Underlying diseases

om (3, HT 3, ckp 3,
Depression D4 Anxiety D5 OA of hand DG
raJ, Gouty arthritis (7, Others a3,
7. Current pain medications No D1 Yes D2
8.  Hx of other trigger digit releases No D1 Yes D2

9. Hx of steroid injection for trigger digit No |:|1 Yes D2
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Participant No. D D D

Intervention data

10.  Anesthetic type EMLA + Local D1 Placebo + Local D2
11.  Duration of topical drug application |_|_|_| mins

Operative data

12.  Date of surgery (DD/MM/YYYY) | | | / | | | / 20 |_|_|

13. Tourniquet usage No D1 Yes DZ
14.  Tourniquet time |_|_| mins

15.  Operative time |_|_| mins

16.  Need additional injection No O3, ves J,
17. Presence of tenosynovitis No E'1 Yes D2
18.  Tenosynovectomy No D1 Yes DQ
Outcomes

19. Initial VAS pain score |_|_||_| mm

20.  Needle insertion VAS pain score |_|_||_| mm

21. Local infiltration VAS pain score |_|_| 4 |_| mm

22. Thai Short-Form McGill Pain questionnaire |_|_|
23. Qverall VAS pain score |_|_| . |_| mm

24.  Ppatient’s overall satisfaction (1-5) |_|

Complications

25. Allergy to anesthetics/placebo No D1 Yes D2
26. Anesthetics toxicity No D1 Yes D2
27. Surgical site infection No D1 Yes D2
28. Wound dehiscence No D1 Yes DZ

29. Others
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Participant No. D D D

a [ 1o nay [ a
LL‘]J‘LI‘]J‘&‘%LNNF’]')’]NLQ‘]J'iJ'Jﬂ‘Q’]ﬂﬂ'I‘é‘N']ﬁlﬂTﬁ‘ﬂu’)@’ﬂﬂLL‘UULﬂﬂ

o A o o = o ! 9y 9 4 o v 9y A
NITUINUATEINNIENINTN (x) @QUuLﬁuWﬂqﬁumlﬂLWﬂLLZQQNQ\W]Q']NL’QUﬂQﬁﬂ’ﬂuL‘lﬂﬂﬂ\?quﬂ Iﬂﬂmqusﬂqﬂm'ﬂ

'
=

gnuasdunss wnneds lidanudulan uazduannlegareadunss vunala Bulauiniige

1] - 3 ' kg v . s v e
ynudansiaudinnautdnvasiiAnandasNedla

'
a

1l I3 @
TdfimniAuLan Aulannnfge

o A o o = & & Y o
ﬂ?mf]quﬂTﬂ\iﬂwqﬂﬂqﬂUqw (x) QQUuLﬁuWﬂ']ﬁuﬂlﬂLWﬂLL@ﬂ\iﬂ\?ﬁqqﬂLQUUQmﬁlmszNﬂmﬂquuNQWuﬂ Iﬂﬂ

'
a

¥ 9y A 2 1 3 % A * @
mumam@gmmtﬁumm 2NN 1NNﬂQWNL@UﬂQﬂ LL@?.?G]’T%"II'}]’WN@Q@%I@\?L&HMN NN muﬂqmmanm

] - < @ ' a s 3 a4
ynudainmsiaudinrusiindnenfiuiovlenndasinedla

'
=

Tadflannuduian Wuaanniign

o A o 9 = o a P |
NIUINUATANIUNIENINLN (x) @QUuLﬁuWﬂqﬂuﬂlﬂLW'R’]LL@ﬂ\ﬁﬂ\ﬁﬂquL’QUﬂQW’ﬂmszuﬂqmq Iﬂﬂﬁqusﬂqﬂﬂ’ﬂfﬁm

'
=

=] 1 =3 v A =2 =3
aadunss uunane idanuduiin LLﬂﬁﬁquﬂJ’ﬂN’ﬂ@]Wﬂ’ﬂ\ﬁLﬁuﬁlN NNEN L"?l“].lﬂ')ﬁll’m‘ﬂfﬁﬂ

1 a4 < a v a4
ynudainmsiaudinrmsiAuengnaniasiNedla

'
=

1 I3 =3
Tadlanuduian "ulaannige




4.

s

1qman

43

Participant No. D D D

.  de e - « . L
ngsvLATeMNIEN LN (¥) adlugesdinuailuusasde ieuansfisnnuiulanansoizsing q 7
NATUAINANTHNGR

Uap/5an Uap/5an

Taitlanvgan, Unp/fAniiae,
M v
unans, snaunuldls,

nawmdiaugnung

daaudau

1amina

Uanmilaugnung

Uapuavianian

anier]

tammiine

AL

Unamileuwanidudes

R o =3
JANUINANAI ANNIALLA

R
JANNITNIY

6.

° = Ao o A = @ s v
NIUNVNATEIUNILNINLAN (%) aetudunioun inenaasmepnuidulanlngsanainnisiisa Inedu

'
=

¥ A =< 1= I3 v A =] =3
sﬂﬂﬂN@Zﬁﬂ“ﬂ’ﬂ\iLﬁuﬁ]N ynefe ldfAnudulan LL@Z@WH“HQWN@QWH@QLZ&MMN NHIEON L"?l‘].lﬂ')ﬁll’m‘ﬂfﬁﬂ

1] - =3 1 1 s v ]
ynudaimaiaudinlaasinluszuinanisinAauInasnaela

'
=

1 I3 =3
Tadlanuduian "ulaannige

1] - = 1 s v ]
yuianuiNanalalagsinaInnIsEIAANINUatnaela

Tainelasnn O, Tainela O3, thunane 0, wela OJ, walaznn OJ,



44

Appendix 3 Certificate of Approval from Siriraj Institutional Review Board

2 WANGLANG Rd. BANGKOKNOI Tel. +66 2419 2667-72

BANGKOK 10700 Fax. +66 2411 0162

Siriraj Institutional Review Board

Certificate of Approval

COA no. Si 219/2019
Protocol Title(English) :  Effectiveness of topical anesthesia as an adjuvant to local anesthetic injection during
open surgical release of trigger digit: a randomized controlled trial

Protocol Title(Thai)  :  UssAvSuavesnsldennviamiiusnsidanounsaneiviansi Tufthelsathdeniiui
Sumstiviaiindn
SIRB Protocol No. 1 074/2562(EC2)

Principal Investigator/Affiliation : Dr.Panai Laohaprasitiporn, M.D. / Department of Orthopaedic Surgery and Physical
Therapy, Faculty of Medicine Siriraj Hospital, Mahidol University

Research site : Faculty of Medicine Siriraj Hospital
Duration of research  : 1 year 3 months

Approval date ¢ March 26, 2019

Expired date : March 25, 2020

This is to certify that Siriraj Institutional Review Board is in full compliance with international guidelines
for human research protection such as the Declaration of Helsinki, the Belmont Report, CIOMS Guidelines and
the International Conference on Harmonization in Good Clinical Practice (ICH-GCP)

@GN 0, n =5 APR 2019

(Prof. Chairat Shayakul, M.D.) date
Chairperson

= -8 APR 2019

(Prof.Dr. Prasit Watanapa, M.D., Ph.D.) date
Dean of Faculty of Medicine Siriraj Hospital

Approval includes
1. SIRB submission form, date March 20, 2019
Participant information sheet , date January 23, 2019
Informed consent form, date January 23, 2019

2
3
4. Case record form, version 1.0 , date January 23, 2019
5. Questionnaire

6.

Curriculum vitae
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Appendix 6 Certificate of Approval from Institutional Review Board, Chulalongkorn

University

COA No. 291/2019
IRB No. 078/62

INSTITUTIONAL REVIEW BOARD

Faculty of Medicine, Chulalongkorn University

1873 Rama 4 Road, Patumwan, Bangkok 10330, Thailand, Tel 662-256-4493

Certificate of Approval

The Institutional Review Board of the Faculty of Medicine, Chulalongkorn University, Bangkok,

Thailand, has approved the following study in compliance with the International guidelines for human

research protection as Declaration of Helsinki, The Belmont Report, CIOMS Guideline and International
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