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Abstart

Background: Preoperative use of oral pregabalin was a recommended option for managing acute postoperative pain, a promising way to
induce hypotension and reduce postoperative analgesic requirements during dacryocystorhinostomy operation.

Objectives: Study was designed to estimate the effect of oral pregabalin on deliberate hypotension, postoperative pain and total postoperative
analgesic requirements during dacryocystorhinostomy surgery under local anesthesia.

Methods: This double blind randomized clinical study included 80, ASA I-II patients prepared for dacryocystorhinostomy under local
anesthesia. The study enrolled two groups, Group I where patients received 300mg pregabalin capsule orally, one hour before surgery. Group II
(control group) where patients received placebo capsule orally, one hour before surgery. Mean arterial blood pressure was maintained within
no more than 20% to 30% lower than baseline with co-administration of nitroglycerin. We assessed acute postoperative pain using visual
analogue scale (VAS) score until 24 hours after surgery. Also, intraoperative bleeding was evaluated by the visibility of the operative field during
dacryocystorhinostomy operation by Fromm and Boezaart scale. Duration from the end of surgery till first requirement of analgesia of pethidine
and the overall dose of pethidine used in the first 24 hours and side effects were recorded. Total requirement of nitroglycerin administration and
undesirable side effects of pregabalin were also recorded. Data were analyzed using Student’s t-test and chi-square test. P<0.05 was considered
significant.

Results: Decreased postoperative pain, minimal Fromm and Boezaart scale of bleeding, lower total dose of nitroglycerin required, low dose
of pethidine, less side effects and less number of patients needed analgesia were observed in group I (pregabalin group) than in group II (control
group).

Conclusion: Pre-emptive oral Pregabalin had the efficacy of reducing the intensity of pain during dacryocystorhinostomy, reducing
consumption of opioids with its unwanted side effects after the operation, and minimizing the need for intraoperative uses of hypotensive agents
with enhancement of surgical field visibility.
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Introduction

Dacryocystorhinostomy is the most frequent lacrimal drain-
age procedure and it is a process that fistulizes the lacrimal sac
and nasal cavity [1]. It is the method of choice designed to manage
anatomical lacrimal gland obstruction. The target of surgery is to
produce mucosa to mucosa anastomosis between the lateral wall

of the nose and the lacrimal sac [2]. Histamine released during
surgical injuries with other inflammatory mediators. Noxious
stimuli are transmitted through the spinoreticular and spinotha-
lamic tract to the dorsal horn of the spinal cord and high centers
from peripheral visceral and somatic sites by A and C fibers [3].
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Uncontrolled postoperative pain may produce unwanted dele-
terious effects as elevated blood pressure, increased heart rate,
increased myocardial oxygen consumption, myocardial infarc-
tion, deep vein thrombosis, delayed discharge from hospital and
insufficient depth of breathing with wide range of different pain
modalities [4]. Nowadays, opioids are the mainstay for manage-
ment of postoperative pain, despite of the expected side effects of
the opioids; new discoveries of non-opioid drugs were established
with acceptable costs, prolonged duration and less side effects [5].
Pregabalin is a potent gabapentin analogue and is considered as a
ligand for a2-8 subunit. Pregabalin attenuates the excitatory neu-
rotransmitters release and blocks central sensitization develop-
ment [6]. Pregabalin is an amino acid substitution, which permits
high lipid solubility and diffusion across blood brain barrier [7].
Pregabalin decreases the entry of calcium into the central nervous
system nerve terminals and reduces the amounts of glutamate,
noradrenalin and substance P that produce the feeling of pain [8].
Also, it reduces the tissue damage induced stimulation of posteri-
or horn neurons [9]. Pregabalin is anticonvulsant, analgesic and
anxiolytic and its role in treatment of neuropathic pain control
through its action on the presynaptic voltage gated calcium chan-
nel, suppressing the production of glutamate [10]. Plasma level of
pregabalin reaches its peak within 30 minutes to 2 hours after its
administration [11]. Most of DCR surgeries were performed under
general anesthesia. However new trend is employed to achieve
these surgeries under local anesthesia due to advantages of local
anesthesia in DCR operation as adequate hemostasis of surgical
field, proper dissection of fibrous tissues that obstruct the path-
way of lacrimal gland and good control of severe postoperative
pain that may affect the outcome of patients and surgery. Also
avoiding the complications of general anesthesia as nausea, vom-
iting, airway obstruction, delayed recovery, hemodynamic insta-
bility during and after operation, postoperative agitation that may
cause removal of nasal packs, straining during recovery that may
increase bleeding per nose and sever pain postoperatively that
require potent analgesia with opioids that may cause unwanted
respiratory depression in wards [12]. Recent studies showed the
usefulness of pregabalin in restraining postoperative pain intensi-
ty and minimizing opioid needs with its related side effects [13].
Our study target was deigned to assess the impact of pre-emptive
pregabalin on postoperative pain, induced hypotension, analgesic
requirements, and side effects (nausea, vomiting, dizziness, seda-
tion and visual disturbance if occurred) on patients underwent
dacryocystorhinostomy surgery under local anesthesia.

Methods

This randomized, double blind and placebo-controlled
study was achieved after approval of
(aswu/359/4/19) and informed consents were taken from all pa-
tients in our research. This study was achieved in Aswan univer-
sity hospital from April 2019 to February 2020. Eighty patients
were enrolled in our study, aged 20-60 years old, American soci-
ety of anesthesiologist (ASA) physical status I-II. All participants

local ethical commitee

DOI:10.19080/JAICM.2020.11.555802.

were planned for dacryocystorhinostomy (DCR) operation under
local anesthesia. While those with hypersensitivity to pregabalin
or to its analogue, ASA 11 or 1V, hepatic, renal insufficiency, uncon-
trolled respiratory disorders, history of taking antihypertensive
or {3 blockers without control or on any cardiac medication, coag-
ulation disorders, previous seizure, history of taking pregabalin
previously, drug abuse, cognitive disorders and patients refused
to share in study protocol; all were excluded from our research.

In order to create random number list, computer generated
block randomization was done. Each number refers to one cate-
gory. Every number was then put in a sealed opaque envelope. All
patients freely chose an envelope and sent it to the anesthesiolo-
gist, who added the number to the computer list and allocated it
to a group. The anesthesiologist and surgeon were blinded to the
randomization like the participants.

The day before surgery, a pre-operative history taking, and
physical examination were done. Also, the patients were over-
looked to standard 0-10 visual analogue score (VAS) to be familiar
with it during assessment (0 indicates no pain and 10 indicates
worst imaginable pain). Random allocation of the patients into
two groups (40each) was performed:

Group I (40 patients): where patients received pregabalin
oral capsule 300 mg (Amoun pharmaceutical company, Egypt) one
hour before surgery with few sips of water.

Group II (40 patients): where patients received placebo oral
capsule one hour before surgery with few sips of water.

After arrival to operating theatre, an intravenous access was
inserted, 2mg midazolam as a sedative was given. Patients were
attached to standard monitoring (ECG, pulse oximeter, non-inva-
sive arterial blood pressure). In addition, all participants received
ringer’s infusion. Also, local anesthetic solution (a mixture of 2%
lidocaine, 0.5% bupivacaine and 1:200,000 adrenaline) was pre-
pared and given at the incision site by insertion of needle through
the caruncle over the posterior lacrimal crest and anterior eth-
moidal nerve. Two small gauzes were soaked into a 0.1% adrena-
line solution and put up in the nasal space, on the operated side,
after putting lignocaine nasal spray in the nasal space. Head ring
placed under the head to keep the head slightly elevated above
chest plane to enhance the venous drainage. All cases enrolled in
our study were performed similar technique of DCR operation by
single occulo-plastic surgeon. Before starting the operation, nitro-
glycerin titration was started at rate 0.5-10pg/kg/min to maintain
the mean arterial blood pressure of no more than 20% to 30%
lower than baseline. Titration of nitroglycerin was stopped if
mean arterial blood pressure reduced below 55 mmHg in healthy
young adult patients. Ten minutes before the end of surgery, nitro-
glycerin infusion was completely stopped to resume the preoper-
ative (basic) mean arterial blood pressure (to detect any bleeding
sources if present after finishing the operation). After completion
of the operation, patients were transferred to post anesthesia care
unit. Pain scores were recorded postoperatively by using 0-10
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VAS. Patients with VAS=4 received rescue analgesia in the form
of 0.5-1mg/kg pethidine. Time to first postoperative rescue an-
algesic request, and total analgesic consumption in the first 24h
postoperatively were recorded. Incidence of complications were
recorded during first 24 hours postoperatively.

Primary outcome: Postoperative pain was assessed using
0-10 VAS which were measured at 1, 2, 4, 8, 12, and 24h postop-
erative.

Secondary outcome:

- The total dose of nitroglycerin (mg) used for each pa-
tients.

- The quality of surgical field was also recorded using
Fromm and Boezaart scale [14], where 0 grade represented no
bleeding, 1 grade represented slight bleeding & no need for blood
suction, 2 grade represented slight bleeding & sometimes blood
had to be suctioned, 3 grade represented slight bleeding & blood
had to be often suctioned (operative field was clear for few sec-
onds after suction), 4 grade represented average bleeding & blood
had to be frequent suctioned (operative field was clearly visible
immediately after suction), 5 grade represented massive bleeding
& regular blood suction required (continuous non stopped bleed-
ing that may be faster than suction and required another suction
and multiple gauze ; hence surgical field became more obscured
and non-visible that made the operation so hard and might be dif-
ficult).

- Time to first postoperative rescue analgesic request was
recorded.

- Total analgesic consumption in the first 24 h postoper-
atively was recorded.

- Incidence of complications including postoperative nau-
sea and vomiting (PONV), dizziness, visual disturbance, headache,
urine retention, and sedation were recorded during first 24 hours
postoperatively.

Sample size calculation

Based on the results of a previous study [15], the sample size
calculation revealed that a minimum of 37 patients should be en-
rolled for detecting a clinically significant difference in VAS be-
tween the two groups of 1.3 at standard deviation of 1.5, a error of
0.05 and study power of 80%. Assuming a 10% dropout rate, we
decided to include 40 patients in each group.

Statistical analysis

Statistical analysis was done by SPSS version 16 (SPSS Inc.,
Chicago, IL, USA). The normality of data was checked by Kolmog-
orov-Smirnov test. The continuous data were presented as mean
+ standard deviation (SD) or median with interquartile range and
were compared by using Student’s t-test or the Mann-Whitney
U-test as appropriate. While the categorical data were expressed
as number (n) or percentage (%) and compared using the chi-
square test. P< 0.05 was considered significant.

Results

Our study enrolled 80 patients scheduled for dacryocystorhi-
nostomy surgery under local anesthesia; 40 patients in each group
were included. No patients were excluded from our study (Figure
1). No statistically significant differences found as regarding de-
mographic data as age, sex, body weight, ASA physical status class
&Il and duration of operation (Table 1).

‘ Assessed for eligibility (n = 80)

Excluded (n =0)
- Naot ing inclusion criteria (n = 0)

- Declined to participate (n = 0)

Randomized (n = 80)

| (e ) |

Allocated to group I (pregabalin) (n = 40)

O Received allocated intervention (n = 40)

O Did not receive allocated ntervention
(n=0)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

|

Analysed (n=40)
-Exeluded from analysis (n=0)

|

Figure 1: Consort Flow chart of participating patients during each stage of the research.
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Table 1: Age, Weight, and Duration of operation between two studied groups.

Mean + SD £ test
Or p- value
or X?
Number and Percentage
Group | 38.95+£10.26
Age (years) 0.137 0.713
Group II 39.78+9.69
Group I 71.50+7.45
Weight (kg) 0.107 0.745
Group II 72.00£6.19
Group | 30 (75%)/10(25%)
Sex (Male/Female) 0.251 0.617
Group II 28 (70%)/12(30%)
Group I 52.25+4.51
Duration of operation (min) 0.096 0.757
Group II 51.93+4.84

Significant differences between groups p<0.05.

As regarding pain intensity variations based on VAS, there was  lower in group I than in group II at 30 min, 1%, 274, 4th, 8% 12% and
significant difference between both groups; pain score was much 24" hours postoperative (Table 2, Figure 2).

VAS

4.5

3.5 1

2.5

1.5 1

0.5 1

30 min. 1h. 2h. 4h. 8h. 12h. 24 h.

aGroup | @Group I

Figure 2: Postoperative pain score between two studied groups.

Table 2: Postoperative pain score (VAS) differences between two studied groups.

VAS Mean +S.D t. test p- value
Group [ 1.73+1.22

30 min. 19.576 0.001*
Group II 293+1.21
Group | 1.43 +1.03

1h. 18.002 0.001*
Group II 2.55+1.32
Group [ 1.48 +1.01

2 h. 24.994 0.001*
Group II 2.83+1.38
Group | 1.48 +0.99

4h. 35.363 0.001*
Group II 293+1.19
Group [ 1.33+1.02

8 h. 29.151 0.001*
Group II 2.70 £1.24
Group | 2.00+1.63

12 h. 14.34 0.001*
Group II 3.70 £ 2.32
Group I 2.05+1.63

24 h. 50.594 0.001*
Group II 4.60 £ 2.04

Significant differences between groups p<0.05.
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Pregabalin group (group I) had significant difference than pla-  throughout the whole procedure at all measured intervals (Table
cebo group (group II) as regarding infusion rates of nitroglycerine 3, Figure 3).

Nitroglycerin
10 4
9 4
8 4
71
6 4
5 4
4
3 4
24
1]
0 4
15 rmin. 30 min. 45 min. B0 min.
aGroup | BGroup Il

Figure 3: Overall dose of intraoperative nitroglycerin infusion between two studied groups.

Table 3: Total dose of intraoperative nitroglycerin infusion in (mg) between two studied groups.

Nitroglycerin Mean +S.D t. test p. value
Group [ 5.65 +2.35

15 min. 73.042 0.001*
Group II 9.23+2.14
Group I 5.23+241

30 min. 38.207 0.001*
Group II 9.43+1.96
Group I 5.5+2.56

45 min. 58.806 0.001*
Group II 9.45+2.01
Group I 5.68 2.6

60 min. 49.419 0.001*
Group II 9.38+£2.08

Significant differences between groups p<0.05.

Operative field conditions were better in group I than in group  compared to group II, P value 0.007 (Figure 4).
II; as Fromm Boezaart scale was significantly lower in group I

9%, Fromm Bozaartscale

€0 55 55

20

10

| BGroup | a8 Group Il

Figure 4: Fromm Boezaart scale between two studied groups.
P = 0.007 (Significant differences between groups p<0.05).
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As regarding total percentage of patients underwent operative
field suction were much lower significantly in group I than group

II, p value= 0.001 (Table 4).

Table 4: Total percentage of patients underwent operative field suction between two studied groups.

Group I (n=40) Group II (n=40)
Suction
N % N %
No 28 70 11 27.5
Yes 12 30 29 72.5
Xz 14.463
P value 0.001 *

Significant differences between groups p<0.05.

Time to 1% postoperative analgesic requirement was longer
in pregabalin group (312.75+38.88min) than in placebo group
(143.50+23.35min) with significant difference. The dose of total

pethidine consumption (mg) during 1% 24 hours was significantly
decreased in pregabalin group (17.73+18.99mg) than in placebo
group (50.10+36.02mg) (Table 5).

Table 5: Time to first postoperative rescue analgesic requirement, total dose of pethidine consumption postoperatively between two studied groups.

Mean +S.D t. test p- value
Group I 312.75 +38.88
Time to first analgesic (min) 23.604 0.001*
Group II 143.5+23.35
Total pethidine consumption Group I 17.73 £18.99 5.028 0.001*
(mg) Group II 50.1 +36.02

Significant differences between groups p<0.05.

As regarding sedation, the patients in pregabalin groups were
sedated than patients in placebo groups with significant differenc-
es between both groups. Incidence of side effects as nausea, vom-
iting, headache and dizziness were much lower in group I than in

group II with significant differences between both groups. While
other documented side effects as pruritus, visual disturbance and
urinary retention; there was no significant differences between
two groups (Table 6, Figure 5).

% Side effect
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Figure 5: Side effects between two studied groups.

Table 6: Documented side effects between two studied groups.

Group I (n=40) Group II (n=40)

Side effects X2 P value
N % N %

Sedation 30 75 10 34.581 0.001*
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Nausea 1 2.5 6 15 3.912 0.047*
Vomiting 1 2.5 7 17.5 5.001 0.025*
Headache 1 2.5 6 15 3.912 0.047*
Dizziness 2 5 8 20 4.113 0.043*

Pruritis 0 0 0 0 - -

Visual disturbance 0 0 1 2.5 1.012 0.314
Urinary retention 0 0 0 0 - -

Significant differences between groups p<0.05.
Discussion

Pregabalin is gamma amino butyric acid analogue that could
control postoperative pain and reduce postoperative complication
that can lead to reduction in consumption of postoperative anal-
gesia and facilitate early discharge from hospital [4]. Our present
study was used to evaluate the effect of preoperative administra-
tion of oral pregabalin on postoperative pain, deliberate hypoten-
sion and postoperative analgesic requirement on patients under-
went DCR under local anesthesia. Our present study approved that
postoperative pain intensity based on VAS, total dose of nitroglyc-
erine infusion intra-operatively, Fromm and Boezaart scale guid-
ing the quality of surgical field, total consumption of pethidine
postoperative and incidence of complications were much lower
in pregabalin group than the placebo group, with longer time to
1% postoperative rescue analgesic request in pregabalin group.
This was attributed to the inhibitory effect of gabapentiniod on
membrane voltage dependent calcium channels, which reduced
calcium influx at nerve terminal and consequently reduced the
neurotransmitters release producing analgesia [16]. Our results
as regarding postoperative pain intensity were in line with several
studies; study conducted by Eskandar and Ebeid [17] who deter-
mined that oral 300mg pregabalin reduced VAS score significantly
and total consumption of pethidine also reduced. Also, study con-
ducted by Alimian et al. [18], observed that postoperative pain
intensity were much lower in patients received oral 300mg pre-
gabalin an hour before surgery. Postoperative opioid consumption
was lower in the pregabalin group than control group. As concept
of reduction of total nitroglycerin infusion intraoperative in pre-
gabalin group than placebo group, this was supported by study
conducted by Fahymy et al [19] who used gabapentin (pregabalin
derivatives) preoperatively during functioning endoscopic sinus
surgery and noticed the reduction of hypotensive agents used in-
traoperative with potentiated deliberate hypotension that caused
minimal blood loss achieving clear surgical field. Also our results
were in line with study recorded by Suneel et al. [20] who com-
pared two hours preoperative administration of gabapentin on
hemodynamic alterations in response to intubation and pin inser-
tion in the skull during elective craniotomy and showed that gab-
apentin attenuated the alteration in heart rate and mean arterial
blood pressure due to pin insertion. Controversy to our results;
study by Chang et al. [21] who reported that 300mg of pregaba-
lin in two separate doses, one dose of 150mg before the opera-

tion and another dose of 150mg 12 hours after surgery; he found
no significant difference in the pain intensity of cholecystectomy
patients between pregabalin group and placebo group after the
operation. Also, in contrast to our study regarding the dose of pre-
gabalin, study conducted by Michael et al. [10] who did not notice
any reduction in pain intensity after gynecological operation after
preoperative pregabalin administration. Other study conducted
by White et al. [22] was in contrast to our study who reported
that pregabalin in dose 75mg up to 300mg as preoperative pre-
medication (anxiolytic) in patients underwent elective surgery
versus placebo group, showed that pregabalin did not reduce the
pain intensity postoperative although pregabalin increase the lev-
el of sedation. As regarding analgesic consumption and time to
first postoperative rescue analgesic request; our results reported
prolonged time for first analgesic requirement and reduction of
postoperative opioid consumption in pregabalin group. Parallel to
our study; a study conducted by Menda et al [23] who reported
that use of single dose of gabapentin in patients underwent car-
diac surgery; there was reduction in pain intensity and reduction
of morphine requirement postoperative. Also in line with our re-
sults, study by Jokela et al. [6] who used two different studies on
pregabalin; in 1* study; 300mg oral pregabalin given in patients
underwent laparoscopic hysterectomy, he concluded that periop-
erative pregabalin reduced postoperative oxycodone consump-
tion with enhanced analgesia. In 2™ study [24] by the same au-
thor; 150mg of oral pregabalin was given in patients underwent
minor gynecological surgery; he found that there was no differ-
ence in the amount of postoperative required analgesia. Also, in
line with our study; study by Ghai et al. [25] who approved that
time to 1% analgesic requirement was longer in pregabalin group
versus gabapentin group that may be attributed to quicker onset
and enhanced analgesic effects of pregabalin. In contrast to our
results, study by Mathiesen, et al. [26] documented that combined
use of pregabalin with paracetamol or dexamethasone wasn’t as-
sociated with reduced pain intensity or opioid consumption after
abdominal hysterectomy. In our study, side effects reported were
sedation, nausea, dizziness, vomiting and headache that were
significantly lower in pregabalin group than placebo group, this
may be attributed to use of pethidine in placebo group; where-
as for pruritus, visual disturbance and urinary retention there
were no significant differences between both groups. In line with
our results, a study conducted by Saraswat and Arora [27] who
concluded that the common side effects that were reported with
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pregabalin were sedation and somnolence in the early postopera-
tive period that subsided throughout 2-3 hours. In contrast to our
results; a study conducted by Mahzad et al [15] who concluded
that apart from sedation, nausea and vomiting were also seen in
pregabalin patients but much less in placebo group that was with
no statistically difference between both groups of pregabalin and
control group.

Conclusion

Preoperative administration of oral pregabalin has a promi-
nently significant outcome in reducing postoperative pain, induc-
ing hypotensive effects achieving proper visualization of surgical
field, producing higher degree of sedation for patients, prolonging
the duration of postoperative rescue analgesia and decreasing the
total dose of postoperative pethidine requirement with minimal
unwanted postoperative complications.

Limitations of the Study

Few limitations of our study were firstly the need to
recognize the long term effects on chronic pain as pregabalin was
administrated in a single dose that its half-life was 5-7 hours; this
resulted in reduction of the effects over time, so calculated optimal
dose couldn’t be fully recognized. Secondly, we did not compare
different doses of pregabalin that might produce the maximum
effects and the least side effects which need a bigger sample size
and can determine sedation score and its relation to increased
doses. For these previous points further investigations were
recommended for better future results.
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