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Abstract: Background: Deep vitrectomy is one of the most frequently performed ophthalmic procedures. Postopera-
tive pain is a common complaint among patients. Consequently, we investigated whether metoclopramide and ami-
nophylline could decrease pain intensity following deep vitrectomy. Methods: This double-blinded clinical trial study
that was approved by the Ethical Committee of Isfahan University of Medical Sciences (IR.MUI.REC.1396.3.217)
(Thesis Reg. number: 396217) and registered at the Iranian Registry of Clinical Trials (IRCT) (Reg. number:
IRCT20170716035104N5, available at https://www.irct.ir/trial/59146) aimed to evaluate 105 patients who were
candidates for deep vitrectomy. They were randomly assigned into three groups: metoclopramide (received 0.1
mg/kg diluted in 10 ml of normal saline), aminophylline (received 4 mg/kg diluted in 10 ml of normal saline), and
placebo (received 10 ml of normal saline). Postoperative pain was evaluated in all groups. Results: The postopera-
tive pain levels of the three groups differed significantly from the start of the recovery to 30 minutes, 60 minutes, 2
hours, and 4 hours postoperatively, with metoclopramide and aminophylline groups experiencing less postoperative
pain than the placebo group. Moreover, there was a significant difference between the groups regarding patient
satisfaction (P<0.05). Conclusion: Both metoclopramide and aminophylline significantly reduce postoperative pain
after deep vitrectomy, although metoclopramide has a greater effect.
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Introduction a considerable complication in ophthalmic sur-

gery patients, especially vitrectomy [8, 9]. Some

Vitrectomy is one of the most common ophthal-
mic surgeries performed to enhance vitreous
transparency, and its major indications are
rhegmatogenous retinal detachment, trauma,
diabetic retinopathy, and proliferative sickle
cell retinopathy [1]. Although no studies have
stated any absolute contraindications for vit-
rectomy, it seems that the presence of intraoc-
ular adhesive tumors such as retinoblastoma
is proposed as a relative contraindication (con-
sidering the possibility of inducing the seeding
process). However, a multidisciplinary approa-
ch is usually based on individual characteris-
tics [2, 3].

There are currently two types of surgery: ante-
rior and deep vitrectomy [4, 5]. Deep vitrectomy
might be associated with intra- and postopera-
tive complications [6, 7]. Postoperative pain is

studies suggest that 75% of patients experi-
ence pain after vitrectomy, and 30% complain
about moderate or severe postoperative pain
[10-12]. Postoperative pain could be associat-
ed with several problems, including respiratory
complications, increased metabolism level, de-
velopment of salt and water retention, high
blood pressure, tachycardia, dysrhythmia, isch-
emia or myocardial infarction, gastrointestinal
disorders, thromboembolic events, anxiety and
sleep disorders, which in turn can increase the
overall cost of hospitalization, so appropriate
analgesics can help control such complications
and thus improve the quality of care and pa-
tient satisfaction [13-15]. Preventive analgesia
is one of the well-known strategies that can
effectively reduce pain and alter the central
and peripheral sensitization before surgical tis-
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sue damage, thus achieving a better result
[16]. However, these methods might demon-
strate their side effects, including hemodyna-
mic changes; therefore, the analgesic agent
should develop effective anesthetic outcomes,
sustain hemodynamic stability, and prevent
postoperative pain [17-20]. While opioids are
among the most frequently prescribed analge-
sics, concerns about their side effects make
their usage controversial [21]. Metoclopramide
has been widely used as an anti-emetic agent
in nausea and emetic disorders associated
with the gastrointestinal system [22]. More-
over, metoclopramide also affects postopera-
tive analgesia and the need for analgesic ag-
ents [22]. Some recent investigations have
demonstrated the analgesic effects of metoclo-
pramide and its decreasing impact on the need
for postoperative analgesia [22]. It has been
noted that metoclopramide increases other
analgesic absorption by facilitating gastric
emptying, which suggests that it could be used
as a pain reliever [23]. However, the mecha-
nisms of such effects remain unclear [24].
Aminophylline is a derivate of xanthine, which
causes dilation in the smooth muscles of the
bronchi and bronchodilation by inhibiting the
xanthine oxidase enzyme [25]. It has been
reported that aminophylline has analgesic
properties. For example, a recent report indi-
cated that aminophylline could reduce head-
aches after dural punctures [25]. In another
study, aminophylline reduced ischemic heart
pain by antagonizing adenosine receptors dur-
ing transluminal coronary angioplasty [26].

As of yet, there has been no research compar-
ing aminophylline and metoclopramide in re-
ducing pain intensity after deep vitrectomy sur-
gery. To fill such a void, the purpose of the stu-
dy was to compare the effectiveness of these
two agents at reducing pain after an invasive
vitrectomy.

Materials and methods

According to the study criteria, in this random-
ized, double-blind, controlled clinical trial, we
selected 105 candidates for deep vitrectomy
surgery and were referred to Feiz Hospital in
Isfahan from 2016 to 2017. Inclusion criteria
were patients undergoing pars plana deep vit-
rectomy (20G) surgery, age between 18 and 75
years, status classification | or Il according to

the American Society of Anesthesiologists
(ASA) Status Classification System, body mass
index (BMI) less than 35, ability to speak, and
written informed consent to participate. Ex-
clusion criteria were patients with a history of
consumption of corticosteroids and immuno-
suppressants since one month before surgery,
a previous history of allergies to metoclo-
pramide or aminophylline, consumption of
metoclopramide, aminophylline or any analge-
sics 24 or less than 24 hours before surgery,
history of malignancy, uncontrolled diabetes,
smoking cigarettes, addictive drugs, and alco-
hol abuse, chronic pain for more than six
months, mental illness, evident preoperative
anxiety, or tachycardia, history of consumption
of anti-anxiety or anti-arrhythmic medications,
and a history of general anesthesia, by using
volatile anesthetics, in the last six months.
Moreover, in case of undesired complications
during the surgical procedure, such as hemody-
namic disorders, cardiac arrest, etc., and if a
change in anesthesia or surgery technique was
required during the surgical operation, or if the
surgery lasted more than 150 minutes or less
than 60 minutes, the patient was excluded
from the study. The patient demographics (in-
cluding age, gender, and BMI) were collected
initially by reviewing their medical records.

The administration of the study drugs

Patients in the first group received metoclo-
pramide, those in the second group received
aminophylline, and those in the third group
received a placebo. A ten-minute intravenous
infusion of 0.1 mg/kg metoclopramide diluted
in 10 ml of sterile normal saline was adminis-
tered to patients in the first group fifteen min-
utes before the end of the operation. For
patients in the second group, 4 mg/kg amino-
phylline diluted in 10 ml of normal saline solu-
tion was infused intravenously over 10 min-
utes. The placebo group received 10 ml of
sterile normal saline, similar to the previous
groups. Each group was subjected to the same
method of induction of anesthesia. Patients
were anesthetized with sodium thiopental 5
mg/kg, fentanyl 2 mcg/kg, and atracurium 0.5
mg/kg (Rescue analgesia was administered at
a quarter of the dose if required). Anesthesia
was maintained in all groups using 1.2% isoflu-
rane and a mixture of oxygen and nitrous oxide
(1:1 ratio). The intravenous infusion of ringer
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lactate solution was given to all patients before
anesthesia was induced to prevent hypoten-
sion. Approximately 15 minutes before the end
of the surgery, the metoclopramide group re-
ceived a slow infusion of 0.1 mg/kg metoclo-
pramide under the surgeon’s coordination. In
the aminophylline group, patients received 4
mg/kg of aminophylline intravenously within 10
minutes. Before injection, metoclopramide and
aminophylline were diluted in 10 ml of normal
saline solution. Lastly, patients in the placebo
group received 10 ml of normal saline intrave-
nously. Intravenous fluids were administered
first if the systolic blood pressure decreased by
more than 20% of the baseline values before
anesthesia induction or the heart rate fell
below 40 beats per minute. As a last resort,
ephedrine or atropine was administered if there
was no response. We considered lowering the
doses of anesthesia drugs in cases of hypo-
tension that did not respond well to the fluid
replacement or bradycardia treatment.

Pre and intraoperative assessment

In each group, the isoflurane was discontinued
after surgery, and the N,O usage ended after
the eye dressing. During this time, 100% oxy-
gen was supplied to the lungs at a flow rate of 4
liters per minute until spontaneous ventilation
started. The neuromuscular block was reversed
by administering 0.04 mg/kg neostigmine and
0.02 mg/kg atropine, and the patient was
eventually extubated and awoke.

The patients were admitted to the Postanes-
thesia Care Unit (PACU) after surgery and then
to the ophthalmology department upon recov-
ery (according to The Modified Aldrete Score).
The Modified Aldrete Score is a valuable tool
that measures the suitability for discharge from
PACU by assessing the patient’s motor activity,
breathing status, circulation, consciousness,
and peripheral O, saturation (scores are bet-
ween 0 and 12). A score of at least nine was
required for discharge from the PACU.

Postoperative assessment

In the PACU, the pain intensity score was eva-
luated and recorded according to the Visual
Analogue Scale (VAS). An assessment of pain
intensity is measured by a 10 cm line within two
endpoints, which are O (no pain) and 10 (pain
as bad as it can be). Patients can indicate their

pain level by placing a mark on a specific line.
A VAS was measured upon admission to the
PACU, then 30, 60, two, four, eight, 16, and 24
hours later. We also measured hemodynamic
variables, such as mean arterial blood pres-
sure, heart rate, and respiratory rate, before
induction, during surgery (once), and in the
PACU (after surgery). When patients’ VAS pain
intensity scores exceeded three, 0.5 mg/kg of
intravenous pethidine was injected. Twenty-
four hours following the PACU admission, pa-
tients were assessed for the total number of
rescue analgesics used, recovery time, and sat-
isfaction. We used a one-item questionnaire
based on a four-point Likert scale (as complete-
ly satisfied, relatively satisfied, relatively dissat-
isfied, and ultimately dissatisfied) to assess
patient satisfaction.

Ethical considerations

The conductor thoroughly explained the study’s
purpose and provided all the necessary infor-
mation before all patients signed an informed
consent form. The study was double-blinded,
which meant that an anesthesiologist who was
unaware of the study method prepared similar
syringes and labeled them with numbers pro-
vided by the study conductor. Additionally, pa-
tients were unaware of the type of medication
they were receiving.

Statistical analysis

For this study, the sample size was determined
using the estimating sample size method for
the comparison of two means, considering the
95% confidence level, 80% power [(z1-a/2 =
1/196), (z1-b = 0.84)], the standard deviation
of postoperative pain intensity (which was
equal to 1.17) and the minimum significant dif-
ference between the groups (estimated to be
0.8); each group consisted of 34 patients. For
more assurance, we included 35 patients in
each group, (a total of 105 participants). Using
Random Allocation Software, patients were
randomly allocated to three study groups,
based on study criteria. We used IBM SPSS
(IBM Corp. Released 2013. IBM SPSS Statis-
tics for Windows, Version 22.0. Armonk, NY:
IBM Corp.) for the final analysis. The qualitative
data was displayed as frequency and percent-
age, while the quantitative data were express-
ed as mean and standard deviation. In order to
compare and analyze the data in study groups,
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Table 1. Demographic information of patients in the three study groups

Variable Metoclopramide group  Aminophylline group Placebo group P-value
Number 35 35 35 -
Gender Male 16 (47.5%) 19 (54.3%) 23 (65.7%) 0.24*
Female 19 (54.3%) 16 (45.7%) 12 (34.3%)
Age (Years) 60.34+£13.39 62.45+12.03 59.80+£12.45 0.65%**
BMI (kg/m?) 25.28+3.82 26.30+3.76 24.30+3.64 0.08**
*Using chi-square test, **Using One-way ANOVA.
Table 2. Postoperative pain at different time intervals in three study groups
VAS Metoclopramide group Aminophylline group Placebo group P-value*
Upon the PACU admission 4.91+0.71 5.48+0.95 6.57+1.11 <0.001
30 minutes later 5.50+0.74 6.17+0.95 7.20+£1.20 <0.001
60 minutes later 6.17+1.05 6.88+1.25 7.87+1.29 <0.001
2 hours later 6.02+0.86 6.17+1.33 7.61+1.39 <0.001
4 hours later 4.67+1.24 5.08+1.54 6.02+1.26 <0.001
8 hours later 3.05+0.98 3.32+1.12 3.55+0.92 0.13
16 hours later 1.23+1.10 1.55+1.25 1.52+1.21 0.46
24 hours later 0.79+0.94 0.97+1.19 0.94+1.12 0.77

*Using One-way ANOVA.

Chi-Square tests and One-way ANOVA tests
were used. Additionally, quantitative data ch-
anges at different points in time were com-
pared using the Repeated Measure ANOVA
test. In this study, a p-value less than 0.05 in-
dicated a statistically significant difference.

Results
Study population

Three groups of 35 patients were included in
this study: metoclopramide (16 males and 19
females), aminophylline (19 males and 16
females), and placebo (23 males and 12 fe-
males). No significant differences were found
between the groups regarding gender, age, or
BMI (P>0.05) (Table 1).

Pain and hemodynamic data

Each patient’'s mean arterial blood pressure,
heart rate, and respiratory rate were recorded.
Before induction of anesthesia, before surgery,
in the PACU, and eight hours postoperatively,
there was no statistically significant difference
between the groups regarding mean arterial
blood pressure, heart rate, and respiratory rate
(P>0.05). Statistically significant differences
were found between groups based on postop-

erative pain at the beginning of recovery, 30
and 60 minutes later, and 2 and 4 hours later.
These findings indicate that postoperative pain
was lower for the metoclopramide and amino-
phylline groups than for the placebo group.
However, there was no significant difference
between groups based on pain at eight, 16,
and 24 hours after surgery (P>0.05) (Table 2).
Variations in VAS at different time intervals
were significantly different between the study
groups according to the repeated measures
ANOVA (Table 2).

Further assessments

The need for a rescue analgesic (pethidine) and
recovery time did not differ significantly bet-
ween the groups (P>0.05). Nonetheless, there
was a significant difference between the gr-
oups regarding patient satisfaction, as meto-
clopramide and aminophylline were associated
with significantly higher levels of patient satis-
faction than placebo (P = 0.04) (Table 3).

Discussion

Our findings demonstrated that metoclopra-
mide and aminophylline remarkably reduced
postoperative pain among patients undergoing
deep vitrectomy surgery. Metoclopramide, how-
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Table 3. Need for pethidine, patient satisfaction, and recovery time in the three study groups

Metoclopramide Aminophylline
group group
8 (22.9%) 11 (31.4%) 14 (40%) 0.30*
Completely satisfied 15 (42.9%) 14 (41.2%) 9 (25.7%) 0.04*
Relatively satisfied 14 (40%) 16 (47.1%) 10 (28.6%)

Variable Placebo group  P-value

Need for rescue analgesic (pethidine)
Patient satisfaction

Relatively dissatisfied 5 (14.3%) 3(8.8%) 12 (34.3%)
Completely dissatisfied 1(2.9%) 1(2.9%) 4 (11.4%)
Recovery time 35.5045.73 34.63+7.66 37.11+6.41 0.30**

*Using chi-square test, **Using One-way ANOVA.

ever, reduced postoperative pain more effec-
tively than aminophylline. Even though both
drugs effectively reduced the need for rescue
analgesia, this difference was insignificant,
indicating that patients were relatively satisfi-
ed after receiving aminophylline and metoclo-
pramide. Neither of these drugs significantly
altered hemodynamics in patients, and neither
showed side effects in patients who received
them. One study investigated the effect of
metoclopramide as a pain reliever after eye sur-
gery on migraine headaches in two patients.
Both patients in this study suffered from
migraines and pain following ocular proce-
dures, and both improved after receiving intra-
venous metoclopramide within two minutes. It
was suggested by the authors that metoclo-
pramide could be advantageous in reducing
postoperative pain [27]. In our study, both
drugs effectively reduced postoperative pain,
but metoclopramide was more effective to a
lesser extent.

Heidari and colleagues studied patients under-
going septorhinoplasty. The researchers admin-
istered one group of patients 10 mg of metoclo-
pramide and 0.3 mg/kg of ketamine, and the
other group received only 0.3 mg/kg of ket-
amine (intravenously, 5 minutes before sur-
gery). They found that postoperative pain and
the need for rescue analgesia were significantly
lower in the metoclopramide group than in the
control group. Our results confirm previous find-
ings. There were also fewer cases of nausea
and vomiting in their metoclopramide group
compared to the control group. As a result, they
concluded that metoclopramide and ketamine
could be combined to reduce postoperative
pain in the absence of contraindications [28].
Likewise, another study found that adding 10
mg/kg of metoclopramide to 5 ml of 2% lido-
caine was more effective in reducing post-episi-

otomy pain than using lidocaine alone. Based
on the results, combination therapy improved
pain reduction after episiotomy more than lido-
caine alone [29]. In line with these findings, we
found similar results in our study.

Interestingly, two other studies have evaluated
metoclopramide’s analgesic effects in postop-
erative pain compared to tramadol, demon-
strating its value as a potential analgesic [30,
31]. A study comparing the effects of metoclo-
pramide and ketamine on reducing postopera-
tive pain in 86 patients undergoing abdominal
surgery under general anesthesia suggested
that intravenous metoclopramide was more
effective at reducing postoperative pain than
ketamine before induction of anesthesia [32].
Compared with metoclopramide, little research
has been conducted on the effect of amino-
phylline on postoperative pain. One study pro-
longed propofol’'s postoperative sedative ef-
fects were prolonged by aminophylline [33]. In
another study, oral aminophylline was found to
improve exercise-induced pain thresholds in
patients with X syndrome and was also found
to improve clinical symptoms and ST-segment
changes in electrocardiograms [26]. Regard-
less, to date, no similar research has been
found to evaluate the effects of aminophylline
on postoperative pain at the time of preparing
this manuscript.

According to our results, aminophylline and
metoclopramide are useful drugs that effec-
tively reduce postoperative pain and the need
for analgesics in patients undergoing deep vit-
rectomy and are without remarkable side ef-
fects. This is the first study to compare meto-
clopramide and aminophylline on post-vitrecto-
my pain. We believe the present study is uni-
que in that it evaluates the prevention effects
of metoclopramide and aminophylline on pain
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after deep vitrectomy, which can help guide
future interventional studies and assist in
selecting appropriate tools for assessing pain
after deep vitrectomy. Despite large amounts
of research identifying factors and techniques
that affect hemodynamics and pain control dur-
ing and after deep vitrectomy surgery [34-37],
many physiological and pathophysiological pa-
thways underlying pain-related mechanisms
remain vague, provoking controversy among
researchers. According to our biased experi-
ence, considering the high rates of narcotic
analgesic use, their numerous side effects, the
availability of non-narcotic analgesics (espe-
cially in Iran’s medical centers), and the fewer
side effects of aminophylline and metoclo-
pramide, we believe the non-narcotic analge-
sics mentioned above could be used more
often. It is also recommended that narcotics
be spared from use in cases where these two
drugs are contraindicated or if they do not
seem to be effective.

It is noteworthy that the present study has sev-
eral limitations, including:

e A relatively small sample size.
e A short follow-up period.

e The relatively wide range of participants (ages
18 to 75).

e The single-center setting in which this study
was conducted.

The above results should be interpreted cau-
tiously, as it would be prudent to do so since
similar studies have not been conducted previ-
ously, and many remarkable factors have limit-
ed our findings. Further extensive studies with
a greater sample size are recommended to
clarify the current gaps in this field.

Conclusion

Both metoclopramide and aminophylline signifi-
cantly reduce postoperative pain after deep vit-
rectomy, although metoclopramide has a gre-
ater effect. These data could have high clinical
importance.
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