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Purpose: To compare the effectiveness on the pain control during extracapsular cataract extraction
(ECCE) between retrobulbar anesthesia and circumferential subconjunctival anesthesia.

Methods: Samples were from consecutive cataract cases undergoing ECCE with intraocular lens
implantation at the 6th station of the relief unit, the Thai Red Cross Society from May to December
2003. Patients were randomized into two groups by simple randomization. Allocation sequence was
concealed in separate sealed opaque paper packets. Group A received retrobulbar anesthesia, and
Group B for circumferential subconjunctival anesthesia. The patients, the surgeon, and nurses were
masked. Pain scales were recorded at the time of injection and during surgery using visual analogue
score (VAS) from 0-100 mm. An equivalence limit of -10 to 10 was defined. Surgeon satisfaction scales
using VAS, complication rate, operation time, rescue medication use were recorded.

Results: A total of 145 cases were studied. There were 81 patients in group A and 64 in group B.
Three cases did not complete the study due to procedural change. One patient did not undergo the
operation due to preoperative seizure. As-treated analysis showed that the 95% CI of median difference
of pain score during operation, and pain score at time of injection were -8 to 5 and -1 to 3, respectively.
The 95% CI of mean difference of the surgeon satisfaction score was 8.4 to 14.4, favoring group A.
With the intention-to-treat analysis assuming worst-case and best-case scenarios, the results were
similar. Unexpected and severe complications of the anesthetic injection and the operative
complications were rare. Rescue medications were used more frequently in group A than group B (18%
VS 3%, p = 0.007, Fisher's exact test)

Conclusion: The pain score during operation is equivalent in both groups. The pain at time of injection
between both groups-are not different.- The surgeon prefer retrobulbar anesthesia, but a higher rate of

rescue medications are used in retrobulbar group. Severe complications are uncommon.
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CHAPTER |
RATIONALE AND BACKGROUND

Cataract is the leading cause of blindness worldwide.”” WHO
regards the disease as one of the five major concerns in the
‘prevention of blindness’ global program. To date, there is no
proven preventive measure for the disease. The only form of
treatment is surgery. Results of successful cataract extraction are
excellent. Visual recovery after cataract removal proved to have
high impact in the elderly.®

Different techniques of cataract extraction have been
developed in the last century. The first technique, intracapsular
cataract extraction, is now preserved for subluxated lens since
intraocular lens implantation is hardly possible unless followed by a
relatively lengthy and risky operation. Nowadays, a recently
introduced surgical technigue, phacoemulsification,’ is used in
most cases. Faster visual recovery, lower incidence of post-
operative inflammation, earlier ambulation of the patients are its
benefits. The limitations occur in.some technically difficult cases
such as hard lens nucleus, and weakness or incompleteness of
lens capsular support.

Extracapsular cataract extraction (ECCE) is used for mature
lens removal and in the settings where phacoemulsification is not
possible. While topical anesthesia is widely and almost routinely
used in phacoemulsification, it is not appropriate in ECCE due to
longer operation time and larger wound size. Ideal anesthesia for

extracapsular cataract extractions should provide analgesia for the



patients, akinesia of the extraocular muscles, an optimal time the
effects last, optimal intraocular pressure, high patient tolerability,
and provoking least complications.

Local anesthetic for cataract surgery may be administered
through either injection or the use of topical anesthetic eye drops.
Currently there is no consensus as to the optimal approach to
regional anesthesia. Choice of local anesthetic technique is largely
determined by the surgeon preference.

Routinely used regional anesthesia for extracapsular cataract
extraction are retrobulbar and peribulbar blocks. The results from a
systematic review on the effectiveness of local anesthesia for the
patients undergoing cataract surgery showed good evidence
supporting that retrobulbar and peribulbar blocks provide good and
equivalent akinesia and pain control during cataract surgery.™

Both techniques obtain acceptable akinesia and analgesia.
However, blind needle retrobulbar and peribulbar anesthesia are

associated with retrobulbar hemorrhage, retinal vascular

11-13 14-16

occlusion, globe perforation, optic-nerve injury,*’

extraocular muscle injury,*® brain stem anesthesia,'® temporary
loss of vision in the other eye,” and cardiopulmonary arrest.**?®
The patient’s quality of life, the numbers of admissions, the
numbers of visits, and the cost of transportation are inevitably
affected. If there was another feasible anesthesia technique that
showed similar pain control with fewer complications, the practice
of extracapsular cataract extraction will substantially be more
refined.

Topical anesthesia, in contrary, is associated with minimal
risks, although, theoretically, they cannot block the sensory and

motor nerves in the iris and ciliary body as complete as retrobulbar



or peribulbar blocks due to insufficient absorption or dilution by
tears. Therefore, patients may be intolerant of the operating
microscope light and have less satisfaction during lens and iris
manipulation in cataract surgery.

Circumferential subconjunctival (also termed circumcorneal,
perilimbal, or limbal) anesthesia for cataract surgery is a method in
which a subconjunctival anesthetic agent is spread 360 degrees
around the limbus. This technique or its minor modifications has
been shown to be successful in case series of phaco-

2425 combined phacotrabeculectomy,?® and in

emulsification,
several non-comparative trials in extracapsular cataract
extraction.””** A controlled trial on the efficacy of subconjunctival
anaesthesia versus peribulbar anaesthesia in cataract surgery
showed that in terms of anesthesia, both techniques were not
different.*

To date, there is no randomized controlled trial to compare
the efficacy of retrobulbar anesthesia with circumferential

subconjunctival block in terms of pain control during ECCE.



CHAPTER I
LITERATURE REVIEW

The systematic review by Friedman DS et al on the
effectiveness of local anesthesia for the patients undergoing
cataract surgery showed good evidence supporting that retrobulbar
and peribulbar blocks provide equivalent akinesia and pain control
during cataract surgery. There was strong evidence that
retrobulbar block provides better pain control during surgery than
topical anesthesia, but there was fair evidence that peribulbar block
provides better pain control than topical anesthesia. On
administration of the anesthesia, retrobulbar and peribulbar blocks
were more painful than sub-Tenon’s and topical anesthesia.*
However, this review did not differentiate pain control between
various surgical technigues.

In phacoemulsification, topical anesthesia has been used to
control pain but still offers less pain relief than retrobulbar and
peribulbar blocks.'® Additional anesthesia to topical anesthetics
includes intracameral lidocaine and subconjunctival block.*® 242

In 1995, Anderson CJ reported a combined technique of
topical:and subconjunctival anesthesia used in 73 consecutive
patients undergoing scleral tunnel phacoemulsification cataract
surgery. Ninety-five percent of the patients reported no pain. No
patients required additional retrobulbar or peribulbar
anesthesia.**** In 1999, he also successfully used subconjunctival

block in phacotrabeculectomy.?®



Hatt M?® and Smith R*® in 1990 separately reported
satisfactory analgesic results of subconjunctival anesthesia in
ECCE. However, both studies were not controlled trials. Another
prospective non-comparative study to evaluate the effectiveness
and the complications related to the use of subconjunctival
anesthesia in conventional ECCE with IOL implantation was
performed by Makuloluwa CA in 2000.*” Complications from the
subconjunctival anesthesia technigue were few. Patients did not
report intraoperative pain severe enough to cause the procedure to
be abandoned or the anesthesia reinforced; surgery was
successfully performed in all cases. They concluded that
circumcorneal perilimbal anesthesia was effective for ECCE with
IOL implantation.

Redmond RM in 1990 reported a retrospective study
comparing two groups of patients that underwent extracapsular
cataract surgery. Retrobulbar group had uncomplicated retrobulbar
injection with bupivicaine and hyaluronidase. The other group (non-
retrobulbar) had superior bulbar, subconjunctival infiltration with
bupivicaine and hyaluronidase. The operative complications and
postoperative visual outcomes were similar in both groups.*

In 1990, Furuta M presented the technique of subconjunctival
anesthesia in extracapsular cataract extraction with and without
posterior chamber intraocular lens implantation or secondary
posterior chamber intraocular lens implantation consists of injecting
0.5 ml of locally-acting anesthetic subconjunctivally (or sub-
Tenon's) along the superior limbal border. They performed the
operation on 176 cataract patients. Anesthesia was successfully
induced in the majority of these patients and all surgeries were

carried out successfully with no major complications.**



Khurana AK in 1994 conducted a comparative study to
evaluate peribulbar anesthesia versus subconjunctival anesthesia.
The results showed that peribulbar anesthesia was more effective
than subconjunctival anesthesia regarding orbicularis akinesia
(p<0.05) and ocular akinesia (p<0.05). Interestingly, there was no
significant difference in the sensory anesthesia, analgesia and

intraocular pressure changes in the two groups (p>0.05).%



CHAPTER I
RESEARCH OBJECTIVES

Primary objective

To compare the pain perceived by the patients during the
operation in the two anesthetic techniques: retrobulbar anesthesia

and circumferential subconjunctival anesthesia.

Secondary objectives

To compare the pain perceived by the patients at the time of
anesthetic agent administration between the two anesthetic
techniques.

Between these two techniques, also to compare the surgeon

satisfaction and complication rates.



CHAPTER IV
CONCEPTUAL FRAMEWORK

Speed of injection

Injection Technique Temperature of anesthetic agents

Needle Size l l Components of anesthetic agents

Pain at time-of injection
A

| Anesthesia giver

|
Complications of injection
Time between anesthesia

Anesthesia
injection

q Anesthesia
Age, Gender start

Systemic diseases

A start and operation start

Operating time

Anesthesia
finish

v v

Patients at baseline I- —————
A

Fear
Anxiety
Stress Operation
Emotion i
Experience

Surgeon skill

Expectancy -

Surgeon-patient relationship / v

Surgeon expectancy

Il Dark boxes show all variables to be measured in the study
[ 1 White boxes show all factors concerned

Complications of operation




CHAPTER V
OPERATIONAL DEFINITIONS

Pain at time of injection: pain perceived and reported by the
patients counting from the beginning of the anesthetic agent

injection to end of injection, excluding van Lint facial nerve block

Pain during operation: pain perceived and reported by the

patients counting from start to end of operation

Surgeon satisfaction: overall satisfaction to the patient
reaction to noxious stimuli during operation e.g. superior Bridle
suture, scissors cutting of tissue, knife cutting of the tissue, electric
cauterization, lens nucleus expression, IOL implantation, and
suturing plus overall performance of the patients during surgery

e.g. globe movement to or against the direction of advice

Complications of anesthesia: any detectable, immediate,
inadvertent reactions to anesthetic agents and/or the anesthetic
techniques e.g. globe perforation, retrobulbar hemorrhage,
injection of anesthetic agents into the vitreous, optic nerve, and

subarachnoid space

Complications of operation: any undesirable events during

the surgery
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Range of equivalence: a range within pre-defined tolerance
limits, -A and +A, based on the treatment difference such that any
value of pain in this range is clinically unimportant. Delta (A) is the
smallest value that would represent a clinically meaningful
difference. At the same time it is the largest value that would
represent a clinically meaningless difference. The range of
equivalence in the study is defined as —10 mm to +10 mm of the
100 mm visual analogue scale. This range was set by experts’

opinion upon clinical relevance.



CHAPTER VI
RESEARCH DESIGN AND METHODOLOGY

In an effort to assess the acceptable efficacy of the new
circumferential subconjunctival anesthesia technique, which is
thought to be less expensive and provoking fewer complications, to
an existing standard retrobulbar technique, an equivalence trial is
justified.

The study was conducted as a prospective, randomized,
positive controlled trial in parallel groups. The patients, surgeons
and instrumental nurses, who were the outcome assessors, were
masked of the intervention given. However, the caregivers could

not be masked.

Population and sample

Target population: cataract patients undergoing ECCE with
IOL under local anesthesia.

Study population: cataract patients registered at the 6"
Station of the Relief Unit, Thai Red Cross Society, located at the
Arunyaprathet district of Sa - Kaew Province, Thailand.

Sample population: patients who met the following criteria:

Inclusion Criteria

a. Cataract patients underwent planned ECCE with IOL

implantation under local anesthesia

b. Agreed to participate in the study and signed the written

informed consent
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Exclusion Criteria

a. Patients who could not communicate well including those
who were deaf, who had dysphasia, or dementia

b. Patients who had anterior segment diseases other than
cataract e.g. glaucoma, anterior uveitis

c. Patients who had already had the first eye participated in

the study, the second eye was excluded.

Sample size calculation

The sample size calculation formula for a clinical equivalence
trial for normally distributed data when comparing means is
different from comparative trials.*® The allocation ratio was 1:1 and
it was assumed that the two methods are likely to be equally
effective. According to the following formula, a sample size of 45
per group was required for a two-sided alpha error of 0.025 and a

beta error of 0.2.

n/ group = 26" [Zaw+ Zagl. = 20°[1.96 + 1.28)°
A® 10°

where o was the standard deviation of pain score in retrobulbar
group, which equaled to 14.61** and A was the margin of
equivalence in the absolute scale. With the anticipated dropout rate
of 10%, a sample of 50 eyes per group was planned. However, due
to the substantial number of the patients, a rather fast recruitment
and the cost-effectiveness of the funding, we extended our
research to 8 months (from May 2003 to December 2003) instead
of 6 months (May to October) as originally planned. The total

sample size reached 145 at the end of the study.
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Sampling technique

We employed non-probability sampling by using a
convenience method. All consecutive patients who met the
inclusion criteria and wished to participate in the study were

included.

Randomization
Simple randomization technique using a randomization table

was done.

Allocation concealment

Treatment allocation was concealed in separate well-sealed
opaque paper packets. The sequence was performed by one of the
researchers who was not the outcome assessor in any part of the
study. The code was opened by only the anesthetic injector after

the recruitment, and just before the intervention was given.

Intervention

The samples were randomized into 2 groups. During
preoperative counseling, patients were informed that there would
be two techniques to block the pain‘in the eye during surgery, and
the patients would be masked of the techniques given. Anesthesia
was performed by a caregiver in an equipped area outside the
operating room. There was only one anesthesia giver in this study.

The retrobulbar technique was done in a standard method
using a 3.5 cm, 25- gauge disposable needle attached to a syringe
containing 2-3 mL of 2% Xylocaine stored at room temperature.
Injection was introduced through skin in the inferior temporal

margin of the orbit. After piercing the skin, the needle tip was



14

pointed straight back close to the floor of orbit until beyond the
globe and then directed upward and toward the retrobulbar space
for a depth of 2.5 - 3.5 cm. When the needle had reached its
proper depth, it was aspirated to determine whether the needle had
entered a vessel. The anesthetic solution was then slowly injected.
(Figure 1)

Figure 1. Retrobulbar anesthesia

The circumferential subconjunctival technique was done by
the same caregiver, using a 1 cm, 27-gauge disposable needle.
Topical anesthesia was instilled in the conjunctival sac. An eyelid
speculum was then inserted. After the superior bulbar conjunctiva
was elevated with a smooth forceps, 0.5-1 mL of 2% Xylocaine
was injected slowly into subconjunctival space blowing the
conjunctiva up to a size of an approximate 7-8 mm in diameter.
The chemasis was then gently massaged by using a cotton-tipped
applicator to ensure spread of anesthetic solution nasally and

temporally and then inferiorly. (Figure 2)

Figure 2. Circumferential subconjunctival anesthesia
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All patients received facial nerve block (van Lint technique) in
order to paralyse lid squeezing. Immediately prior to the surgery,
topical anesthesia (0.4% Tetracaine hydrochloride eye drop) was
instilled in the inferior conjunctival fornix to prevent pain during

application of eyelid speculum.

Outcome measurement

Six variables were measured.

a. The primary outcome was the ‘during operation’ pain
score using visual analogue pain rating scale on a 100
millimeters horizontal straight line (where 0 was no pain
and 100 was worst possible pain), graded by the patients.
Scales were measured by a standardized ruler by the
same masked assessor at the end of the study. A masked
observer interviewed the patients within an hour after the
operation ended. Data was collected as continuous data
and analyzed at the end of the study. Patients who were
not able to mark on the scale, including one-eyed and
illiterate patients, a numerical verbal rating scale was
used.”

b. The second outcome was the ‘at time of injection’ pain
score using the same technique as in (a). A-masked
observer interviewed the patients within 15 minutes after
the injection.

c. The third outcome was the surgeon satisfaction graded by
the surgeon who was unaware of the treatment allocation,
based on the patient compliance and cooperation. A visual
analogue scale on a 100 millimeters horizontal straight

line (where 100 was full satisfaction and 0 was a situation
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where surgery was impossible due to an uncooperative
painful patient) was used. There was only one surgeon in
the study and she graded the satisfaction right after each
surgery.

d. The fourth one was the length of operation from start
(counting from insertion of eyelid speculum) to end (when
the eyelid speculum was removed) in the unit of minutes
recorded by the instrumental nurse in each case, who was
unaware of the given intervention.

e. The fifth one was the type of complication occur at time of
injection, e.g. retrobulbar hemorrhage, globe perforation,
inadvertent injection of anesthesia to other spaces such
as subarachnoid space, optic nerve, vitreous, etc.
recorded by the anesthesia giver.

f. The last one was the type of complication occur during
cataract surgery, e.g. vitreous loss, posterior capsule tear,

uncontrolled iris prolapse, etc. recorded by the surgeon.

Rescue medications

The patients who experienced intractable pain during the
operation received intra-operative 2% xylocaine injection
subconjunctivally, depending on the surgeon’s judgement.
Whenever the rescue medications were needed, the pain score

was counted as 100.



CHAPTER VII
DATA COLLECTION AND MANAGEMENT

Case record form was generated for each individual patient
to keep the patients’ data in seven separate sheets (Appendices),

which included:

No. Record sheets Assessor/ recorder
1 Patient consent form Research assistant 1
2 Patient’s demographic data Research assistant 1

including age, sex, eye operated
(Left/Right, First/Second),
anesthetic technique using codes
3 a. Time of injection Caregiver
b. Complications of anesthesia
administration as a checklist and

open-ended questions

4 Pain scale at time of injection Patient
Pain scale during operation Patient
6 a. Surgeon satisfaction scale Surgeon

b. Complications of operation as a
checklist. and open-ended
guestions
7 a. Operating time Research assistant 2
(time start/time end)

b. Use of rescue medications

Data were entered separately by two researchers to ensure

the accuracy. Case record forms were kept confidential.



CHAPTER VI
DATA ANALYSES

The study was designed to demonstrate the equivalence of
circumferential subconjunctival anesthesia and retrobulbar
anesthesia in pain control during cataract surgery. The patient’s
perception of pain during the operation was the primary end point.
Pain rating on a visual analogue scale was treated as continuous
data.

Since the primary end point was not normally distributed, it
was presented as median difference and the 95% confidence
interval of the difference. Using the confidence interval approach,
equivalence is concluded if the interval falls entirely within the
range of equivalence. Possible results of the comparison of a
confidence interval with a pre-defined range of equivalence are

shown in Figure 3.
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Figure 3. Interpretation of the confidence interval approach in equivalence trials
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The patient’'s demographic data and baseline characteristics,
and the duration of the operation was tabulated and presented as
descriptive statistics.

Pain scale at time of injection was treated as continuous
data. Since the pain scale was extreme in both ends, data
transformation could not be done. We therefore presented the data
as median difference and the 95% confidence interval of the
difference.

Surgeon satisfaction scale was treated as continuous data
and presented as mean difference and the 95% confidence interval
of the difference.

The complication rates and the use of rescue medications
was presented in the form of proportion and compared by using
Fisher’s exact test.

The analyses were performed under SPSS version 11.0 and
MINITAB version 14.

Theoretically, an intention-to-treat analysis will move the
estimated treatment difference towards null. As treated analysis
(per-protocol analysis) includes only the patients who follow the
protocol adequately, which would expect a clearer effect of
treatment.**%In this study, both types of analyses were performed.

Missing data was analysed by assuming worst-case scenario
(favours retrobulbar block - by assuming retrobulbar block pain as
0 and subconjunctival block pain as 100; surgeon satisfaction in
retrobulbar block as 100 and satisfaction in subconjunctival block
as 0), and vice versa for best-case scenario. Equivalence can
then be more confidently declared if the 95% confidence intervals

calculated from every analysis fall within the pre-specified range.



CHAPTER IX
ETHICAL CONSIDERATIONS

The basic principles enunciated in the Declaration of Helsinki
were complied with. Patient’s informed consent was obtained in all
cases. The study protocol and the consent form were reviewed by
the Ethical Committee of the Faculty of Medicine, Chulalongkorn
University and were approved on March 20, 2003 (Approval No.
153/2003).

The study was conducted with an official permission in
monthly cataract surgery campaigns, routinely done by the Relief
Unit of the Thai Red Cross Society.



CHAPTER X
RESULTS

A total of 145 cases were recruited in the study, 81 cases in
the retrobulbar group and 64 cases in the circumferential
subconjunctival group. Three cases (one in retrobulbar group and
two in subconjunctival group) did not complete the study due to
procedural change intra-operatively. One patient in retrobulbar
group developed seizure on the operating table just before the
surgery and did not undergo the cataract extraction. The patient
demographic data and baseline characteristics are shown in Table
1.

Table 1. Patient baseline characteristics

Retrobulbar Subconjunctival

anesthesia anesthesia
Number of patients 81 64
Age in years [mean (SD)] 66.2 (11.1) 68.9 (12.9)
Male [number (%0)] 41 (50.6) 27 (42.2)
Right eye [number (%0)] 37 (45.7) 37 (57.8)
First eye [number (%)] 64 (79.0) 55 (85.9)

The results of each outcome are shown in Table 2. These
results are based on 79 patients in retrobulbar group and 62

patients in subconjunctival group, who completed the study.
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Table 2. Results in each group: VAS of pain scales and

satisfaction scale; Complications; Rescue medication use

Retrobulbar Subconjunctival

anesthesia anesthesia p-value
Number of patients 79 62
completed the study
Operating time in minutes 12.5 (2.9) 13.0 (4.4) 0.51*
[mean (SD)]
VAS operation pain in mm 10 (5, 50) 20 (8.5, 40)
[median (IQR)]
VAS injection pain in mm 7 (3, 20) 10 (1, 15)
[median (IQR)]
VAS satisfaction score in 79 (8.4) 68 (9.6)
mm [mean (SD)]
Injection complications < 0.001**
No complications 78 48
Subconjunctival hem. 0 14
Partial retrobulbar hem. 1 0
Operative complications 0.44**
No complications 79 61
Suprachoroidal hem. 0 1
Rescue medication use ) 2(3.2) 0.007**

[number of patients (%)]

VAS = visual analog score; IQR = interquartile range; hem. = hemorrhage;
* t-test; ** Fisher’s exact test

The median difference and 95% CI of the difference of the
pain scales (calculated from as-treated analysis, intention-to-treat
analysis assuming worst-case scenario and intention-to-treat
analysis assuming best-case scenario) are shown in Table 3. The
calculation was based on the pain score of retrobulbar group minus
subconjunctival group, therefore, a negative figure favors

retrobulbar block and a positive figure favors subconjunctival block.
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Table 3. The median difference and 95% CI of the difference of

during operation pain and injection pain

Median difference in mm (95% ClI)

As-treated Worst-case Best-case
Pain during 0 (-8, 5) -1 (-10, 2) 0 (-5, 5)
operation
Pain at time 0(-1, 3) 0 (-2, 3) 1(0,4)
of injection

The surgeon satisfaction score was normally distributed. The

mean differences and confidence intervals are shown in Table 4.

Table 4. The mean difference and 95% CI of the difference of

the surgeon satisfaction scale

Mean difference in mm (95% CI)

As-treated Worst-case Best-case

Surgeon 11.4 (8.4,14.4) 14.0(9.8,18.3) 8.4 (4.2, 16.7)
satisfaction
scale




CHAPTER XI
DISCUSSION

The study results were obvious that the confidence interval of
the during operation pain scales include zero, therefore it implies
that there is no statistical significant difference between groups.
With a worst-case scenario assumption, the confidence interval
approached the lower equivalence limit but did not cross the line.
With the as-treated analysis as well as intention-to-treat analysis
assuming best-case scenario, the interval lied entirely within the
range. Therefore, we can conclude with confidence that the pain
during extracapsular cataract extraction perceived by the patient
was equivalent in both technigues.

For the pain at time of injection, there was also no statistical
significant difference between groups. Since we did not specify the
equivalence limit of this variable beforehand, we would not assess
for the equivalence of this outcome. Nevertheless, if the range of
equivalence was similar, i.e. from -10 to +10 mm as in the primary
outcome, this variable also yielded equivalence of two techniques.

The complications of the injection differed significantly.
Circumferential subconjunctival anesthesia gave a higher rate of
complications.. Subconjunctival hemorrhage was seen in a number
of patients. But given the fact that the cataract operation itself
always induces subconjunctival hemorrhage and the condition
resolves spontaneously without sequel, this side effect is
acceptable for most surgeons. The only drawback of this condition
in this study is that the anesthesia technique could not be perfectly

blinded because the surgeon could guess from the hemorrhage



25

seen under the conjunctiva, which might explain the difference of
the surgeon satisfaction score.

The surgeon preferred retrobulbar block more than
subconjunctival block, however, the operations were performed
quite well in both groups as the operative time was not different
and the complications were rare. Use of rescue medications
differed significantly. A higher rate was seen in retrobulbar group.

The operating time in this study is rather short. The results
from the study may not generalize well in case of longer surgical
time. Theoretically, the subconjunctival anesthesia blocks only at
the distal nerves and the anesthetic agents should be absorbed
faster than in the retrobulbar technique. If the operation is expected
to be longer, the pain scale during operation may not be
equivalent. The patient in the subconjunctival group may feel more

painful than those in the retrobulbar group.



CHAPTER XIlI
CONCLUSION

Circumferential subconjunctival anesthesia gives an
equivalent pain control to retrobulbar anesthesia in patients
undergoing extracapsular cataract extraction. The pain at time of
injection of both techniques does not differ significantly. The
surgeon prefers retrobulbar anesthesia, however, a higher rate of
rescue medications is used in this group. Subconjunctival
hemorrhage was seen in a number of patients in subconjunctival

anesthesia. Operative complications were rare.
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APPENDIX 1
PATIENT INFORMATION AND CONSENT FORM
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APPENDIX 2
CASE RECORD FORM

Patient baseline characteristics

PatientID.......c............
NET1 1 ot 7 /8 B S ey
Address ... g L L B R N
Date of birth ......... g .. A DL N or Age............. Yr
Sex Male Female
Eye Right Left

Eye First Second



Anesthesia and complications

PatientID.........coovvveviin. ..

Anesthetic code A B
Time at injection ..
Complications

L1 Subconjunctival hemorrhage

[ Retrobulbar hemorrhage

1 Corneal abrasion

1 Chemaosis

1 Globe perforation

L1 Others, SPeCIHY...uuuii i et e e e,
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Pain at time of injection

PatientID.........coovvveviin. ..

Pain Scale 1
(At time of injection)

0 100
laitaiae thaunfiga
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Pain during operation

PatientID.........coovvveviin. ..

Pain Scale 2
(During operation)

0 100
laitqaiay thaunfiga
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Surgeon satisfaction & surgical complications

PatientID.........coovvveviin. ..

Satisfaction Scale 1

0 100
\ A A
Tain alwwanﬂ wa%man@

Complications of surgery

] Posterior capsule rupture

LI Vitreous loss

L1 Uncontrolled iris prolapse

1 Hyphema

L] Others, SpPecCify...cocvviiiie e i



Operation time and rescue medications

Patient ID.......c.ccoovveie e

Operation start at .........ccoeeivv i i,
(Insertion of eyelid speculum)

Operation end at........c.oiviiiiiii i i
(Removal of eyelid speculum)
Rescue medications use

L1 No

L] Yes: SPeCify.......oooerviiiiiiii e,
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