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Abstract
Introduction: Endoscopy and colonoscopy are gold standards for the diagnosis and treatment of gastrointestinal diseases.
The success of ambulatory gastrointestinal procedures rely on examination, the cooperation of the patient, drug selection,
experience of anesthesiologists with endoscopists. This study aims to assess preoperative anxiety arising from endoscopy
and colonoscopy applied successively in endoscopy units, to take precautions accordingly and to compare dexketoprofen
and paracetamol for preemptive analgesia.
Methods: In this study, 150 patients (ASA I-II,18-60 years) who were scheduled to go under endoscopy and colonoscopy
were included. Demographic data (gender, age, BMI), American Society of Anesthesiologists(ASA) scores and education
background were recorded. State-Trait Anxiety Inventory I-II(STAI I-II) testes were applied to the patients.
Results: Patients were informed by the Numerical Rating Scale (NRS) in the endoscopy unit. Pregabalin was administered one
hour before the procedure as per established procedures in all groups. Patients were divided into three groups, paracetamol in
group P (n=20), dexketoprofen in group D (n=20), and saline in Group C (n=20) were administered. At the end of the procedure,
patients above 2, according to the Ramsay Sedation Scale (RSS), were taken to the recovery room. Their pain levels were measured at minutes 5, 30, 60, and 120 following procedure using NRS. The times to reach above 9 of the modified Aldrete recovery
score (MARS) were recorded. There was no difference concerning demographics, ASA, education, duration of anesthesia, endoscopist's and patient's satisfaction, duration of the procedure, and NRS levels. The time to reach MARS 9 was shorter in Group D
than Group P, and C. Total propofol consumption throughout sedation was less in Group D compared to Group P and C.
Discussion and Conclusion: It is necessary to recognize the anxiety of the patients in the gastrointestinal procedure and to take
precautions. By applying preemptive analgesia, the total anesthetic dose can be reduced, and discharge time can be shortened.
Keywords: Ambulatory anesthesia; preemptive anesthesia; pregabaline.

E

ndoscopy and colonoscopy are the gold standards for
the diagnosis and treatment of gastrointestinal diseases. Sedation and analgesia methods applied during
ambulatory gastrointestinal procedures increase patient

comfort appreciably. In ambulatory anesthesia, which is
applied during minimally invasive procedures, patients
recover quickly and are discharged from the hospital and
go back to their healthy life quickly[1]. For successful and
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safe ambulatory anesthetic procedures, a variety of factors,
such as patient selection, anesthesiologist's experience,
anesthesia or analgesia method, and patient's post-treatment satisfaction, need to be considered. It can be possible to eliminate the patient's preoperative anxiety, reduce
their anesthesia-related awareness, establish short-term
amnesia, and prevent and mitigate complications that may
occur during and after the procedure using the appropriate anesthesia and analgesia techniques.

of serious adverse effects, such as respiratory depression,
has also led to the preference of the drug in ambulatory
anesthesia. Dexketoprofen maximum plasma concentration is between 0.25 and 0.75 hours[9]. Dexketoprofen has
no adverse effects, such as bleeding time prolongation or
platelet aggregation[10].
This study aims to assess preoperative anxiety levels of the
patients due to following endoscopy and colonoscopy procedures and also comparing dexketoprofen and paracetamol as pre-emptive analgesic agents.

In ambulatory gastrointestinal procedures requiring prolonged sedation, it must be made sure that an appropriate
anesthetic depth is reached to prevent sudden movements
while maintaining respiratory for patient safety.

Materials and Methods

In sedation and/or analgesia procedures, it is necessarily
expected to keep patient safety at the forefront without
creating a risk for the patient and to bring forward the time
of discharge with a safe and fast recovery. For this purpose, propofol, opioids, benzodiazepines, analgesics, and
antipsychotics can be used separately or used in combination[2,3]. Here is literature evidence that multimodal analgesia is effective in ambulatory gastrointestinal procedures[3].
Pregabalin is a gamma-aminobutyric acid (GABA) analog
influential on anxiety[4,5]. Pregabalin has been shown to replace the [3H]-gabapentin by binding to voltage-sensitive
calcium channel subunits in the central nervous system (to
α2-δ protein). Pregabalin reduces the release of numerous
neurotransmitters, including glutamate, noradrenaline,
and substance P[6].

The study population consisted of 150 patients of ASA
I-II (aged 18 to 60) who were about to go endoscopy and
colonoscopy consecutively sedation-analgesia method in
the General Surgery Clinic of Dıskapı Yıldırım Beyazıt Training and Research Hospital. This study was planned single centered, prospective, randomized, single-blind, and
placebo-controlled.

Preemptive analgesia refers to prevention or reducing of
pain by analgesics administered before painful stimulants.
The goal is to prevent the formation of any pain memory
in the nervous system and reduce the need for analgesics.
Preemptive analgesia is not only a timing strategy but also
about administering the drugs at the appropriate time,
dose, manner, and duration. It helps prevent hypersensitization, which may develop in the patient and thus mitigate
postoperative pain sense. Preemptive analgesia decreases
preoperative stress, duration of hospitalization, costs, and
postoperative morbidity[7]. Paracetamol is an analgesic
and antipyretic nonsteroidal anti-inflammatory drug that
inhibits cyclooxygenase selectively[8]. Intermittent paracetamol administration reduces the use of opioids consumed by a patient-controlled analgesia method. The analgesic activity depends on the blood concentration of the
drug. Dexketoprofen is a water-soluble salt of the active rotated enantiomer of ketoprofen. It is in the aryl-propionic
acid group. This type of ketoprofen is not an anti-inflammatory[9]. The analgesic effect starts quite fast. The lack

This study was started after consent was obtained from
the Ethics Committee of Dıskapı Yıldırım Beyazıt Training
and Research Hospital of the Health Sciences University
(25.09.2017/41.04), and informed consent certificate was
obtained from the patients.

The patients were excluded from this study if they from hypertension, cardiovascular disease, sleep apnea syndrome,
active peptide ulcer, bleeding disorder, kidney and liver
failure, history of paracetamol and dexketoprofen allergy,
psychiatric disease, have a history of psychiatric medication, and if they receive chronic analgesia treatment. For
all the patients admitted to the anesthesia clinic, specific
data were recorded, such as age, sex, BMI (body mass index), ASA (American Society of Anesthesiologists) class,
and level of education.
At the same time, the patients were given the 'State-Trait
Anxiety Inventory I and II (STAI I-II) to measure their anxiety
level (Tables 1, 2). The State-Trait Anxiety Inventory (STAI)
was developed by Spielberger et al.[11] in 1970. In that test,
high scores show higher levels of anxiety, but low scores
indicate lower levels of anxiety. It is a four-point scale
ranging from "Never" to "Completely." There are two types
of expressions in the State-Trait Anxiety Inventory. In the
scale, straight expressions refer to negative feelings, while
reversed expressions to positive feelings. The items numbered 1, 2, 5, 8, 10, 11, 15, 16, 19, and 20 are reversed items
in the scale. The straight and reversed items have different
total weights. The total weight score of the reverse items is
subtracted from the total weight score of the straight items.
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Table 1. Demographic data
		

Group P (n=50)

Group D (n=50)

Group C (n=50)

p

26 (52)
24 (48)
38.56±12.58
26.42±4.45

36 (72)
14 (28)
36.28±13.72
27.91±4.19

26 (52)
24 (48)
38.76±15.53
27.89±4.44

0.199
0.321
0.54
0.141

21 (42)
29 (58)

19 (38)
31 (62)

21 (42)
29 (58)

0.951
0.951

15 (30)
15 (30)
9 (18)
11 (22)
47.06±10.86
37.14±10.99
11.94±1.51
7 (5-7)
6 (5-7)

14 (28)
16 (32)
10 (20)
10 (20)
44.52±8.7
37.76±8.72
10.78±1.28*
6 (4-7)*
6 (5-7)

15 (30)
15 (30)
9 (18)
11 (22)
46.1±10.71
38.17±10.02
11.92±1.48
7 (5-7)
7 (5-7)

0.978
0.978
0.965
0.969
0.530
0.683
<0.001
0.06
0.969

Sex (n, %)
Female
Male
Age (years, mean±SD)
BMI (m2/kg, mean±SD)
ASA (n, %)
I
II
Education (n, %)
Elementary
Secondary
High School
University
Duration of anaesthesia (min, mean±SD)
Duration of procedure (min, mean±SD)
Period before modified Aldrete recovery score >9 (min, mean±SD)
Patient satisfaction (median, min-max)
Endoscopist satisfaction (median, min-max)
*Group D has a significant difference in bonferroni correction compared to others.

Table 2. STAI scores
		
STAI-2 (mean±SD)
Pre-operative STAI-1 (mean±SD)
Post-operative STAI-I (mean±SD)
NRS scores (median, min-max)
t0
t1
t2
t3

Group P (n=50)

Group D (n=50)

Group C (n=50)

p

42.02±4.65
50.96±6.23
36.9±11.89

41.8±6.23
54.58±10.98
40.8±12.34

40.06±5.53
53.86±9.66
40.66±14.35

0.069
0.418
0.228

3 (1-5)
3 (1-5)
3 (1-5)
1 (0-3)

2 (1-4)
3 (1-5)
3 (1-5)
1 (0-3)

3 (1-5)
3 (1-5)
3 (1-5)
1 (0-2)

0.05
0.230
0.483
0.288

A predetermined and constant value is added to this figure.
This constant value is 50 for the State-Trait Anxiety Inventory. This value represents the individual's anxiety score.
The State-Trait Anxiety Inventory (STAI) is a susceptible tool
for evaluating sudden changes in emotional reactions. The
scores range between 20 (low anxiety) and 80 (high anxiety). The form was read to the patients, and the responses
were noted by marking the appropriate expressions corresponding to the situational anxiety level by the researcher.
If more than three questions were not answered in the STAI
form, the completed form was considered invalid and not
scored. After answering the questions, the STAI score was
calculated and recorded. Anxiety classification was performed between lower (STAI <20) and a higher level of anx-

iety (STAI>80). Only those with the STAI-1 levels above 45
were included in this study.
When the patients were in the endoscopy unit, they were
instructed on the use of the NRS to assess pain (0 = no pain;
10 = worst pain imaginable) and then Pregabalin (Lyrica
150 mg capsule) was administered to all of them one hour
before the procedure as a part of the regular protocol. The
participants were put in Group P, Group D, and Group C,
which were determined randomly with the computer.
Paracetamol (1000 mg) (Perfalgan, Bristol-Myers Squibb,
United States); 1 g/150 ml Saline/10 min infusion in group
P, Dexketoprofen (50 mg) (Arveles, IE Ulagay-Menarini,
Turkey); 50 mg/150 ml standard saline/10 min infusion in
group D and 150 cc saline was administered in group C.

338

Ozhan Caparlar et al., Effect of Preemptive Analgesia use in Endoscopy and Colonoscopy / doi: 10.14744/hnhj.2019.67044

Standard anesthesia techniques were used for all patients
in the endoscopy unit. Heart rate (HR), mean arterial pressure (MAP), oxygen saturation (SpO2), and end-tidal carbon
dioxide (ETCO2) were continuously monitored.
Before the endoscopy, the patients were placed in the
prone position facing the endoscopist with a mouth
opener big enough to allow endoscope pass. Then 4 L/
min oxygen inlet was started with a nasal cannula. During
the anesthesia induction, 1 mg/kg propofol and 1 mcg/kg
fentanyl were given. For the maintenance of anesthesia,
propofol infusion was administered at a dose of (1-3 mg/
kg) titrated according to the BIS levels between 40 and 60.
Post-procedure pain (patients with an NRS score of 4 or
more) was managed with intravenous tramadol (50 mg)
as rescue analgesia[12]. Colonoscopy was continued in the
same position upon completion of the endoscopy. The
hemodynamic data were monitored at 10-minute intervals
throughout the intra-operative period. Hypotension was
defined as a decrease of at least 20 % in the MAP from baseline values and was treated with intravenous ephedrine 5
mg. Bradycardia was defined as HR of fewer than 45 beats
per minute and was treated with intravenous atropine
0.5 mg. Additional analgesic requirements and complications were recorded. When the successive endoscopy and
colonoscopy procedures ended, the patients were assessed
with the Ramsey Sedation Scale (RSS) by the anesthesiologist. When the RSS score was below 2, the patients were
sent to the recovery room. NRS was measured at minutes
5 (t0), 30 (t1), 60 (t2), and 120 (t3), respectively, after the
procedure.
When four hours passed after the procedure, the STAI-I
questionary was conducted to all patients to determine
the anxiety levels, and their responses were recorded. Both
patients and endoscopist's satisfaction were assessed before discharge using a 7 point (1=not satisfied, 7=really satisfied) Likert scale[13] and recorded. The time of reaching 9
in the modified Aldrete recovery score was also recorded
so that the patients with a score equal to or above 9 could
be released from the recovery unit.

Statistical Analysis
According to our preliminary study data, the rate of patients
who needed additional analgesia in the control group was
45%. If there is a decrease of 60% in the number of patients
in need of new analgesics, 49 patients must be taken for
each group (a = 0.05, b = 0.20). Therefore, 56 patients were
included in each group not to face a problem because of
the probable high number of exclusions.

The statistical analysis was performed using the Statistical
Program for Social Sciences (SPSS, version 22.0, Chicago, IL,
USA). The numerical values were given as mean±standard
deviation. Normality was checked with the Shapiro-Wilk
test. In cases with normal distribution for continuous variables at univariate intervals, the Student t-test was used,
while it was replaced with Mann-Whitey U and Kruskal
when distribution was not normal. As for the categorical
variables, they were treated with Fisher exact test or chisquare test. The results were regarded as significant at the
level of p<0.05.

Results
In this study, 168 patients were interviewed. Eight patients
refused to participate in this study, and 10 patients had the
only endoscopy without colonoscopy. Overall, 150 patients
who met the inclusion criteria were included in this study.
Demographic data (gender, age, and BMI), ASA, educational status, the time of reaching 9 in the MARS, duration
of anesthesia, duration of the procedure, endoscopist's
satisfaction and patient's satisfaction are demonstrated in
Table 1. As a result, there were no statistically significant
differences between the groups for demographic data.
There were also no significant differences between-group
in ASA status, duration of anesthesia, and procedure. There
were no differences between groups in endoscopists’ satisfaction. However, the patient's satisfaction score was
lower in group D than the other groups. The time of MARS
>9 was shorter in group D than the other groups in table 1
(p<0.05).
STAI and NRS score levels were demonstrated was similar
between the groups in Table 2. Preoperative STAI- I and
STAI- II scores were similar between the groups. Although
postoperative STAI-I values were lower compared to preoperative values, there was no significant difference between
the groups. Concerning the NRS score, there was no significant difference between the groups.
Total propofol consumption and additional rescue analgesic count are demonstrated in Table 3. As a result, total
propofol consumption decreased in Group D compared to
Group P and Group C (p<0.05). For rescue analgesic count,
no difference was found between Group P and Group D;
however, the need in these groups was lower in comparison to Group C (p<0.05).
No side effects (nausea, vomiting) were observed in this
study. There was no statistically significant difference between the groups in hemodynamic variables.
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Table 3. Need for propofol and additional analgesics by groups
		
Propofol consumption (mg, mean±SD)
Need for additional analgesics (n, %)
Yes
No

Group P (n=50)

Group D (n=50)

Group C (n=50)

p

133.9±13.89

131.3±18.25

140.74±15.12

0.007

10 (20)*
40 (80)

6 (12)*
44 (88)

19 (38)
31 (62)

0.022
0.322

*Group D and Group P were significantly lower than Group C. No difference between Group P and Group D, Group D was significantly lower than Group P
and Group C (p<0.05).

Discussion
Ambulatory gastrointestinal procedures, effective sedation,
analgesia methods must be employed to reduce patients'
perceived pain and anxiety during and after the procedure.
In ambulatory anesthesia administration, the shortage of
sedation increases the risk of consciousness during anesthesia[14]. Patient safety must be brought to the forefront
while ensuring the adequate anesthetic depth effective
and appropriate anesthesia methods should be applied to
decrease the consciousness during anesthesia.
In general, preoperative anxiety augments postoperative
pain and delays recovery and discharge from the hospital.
Regardless of the magnitude of the procedure, patients
experience different levels of anxiety and fear at the preoperative stage. In a previous study, anxiety was reported
before the procedure by 60-80% adult patients and 50-70%
of young patients[15]. Preoperative anxiety among patients
varies depending on the patient's purpose for visiting the
hospital, gender, anesthesia management, and manner of
surgery[16]. In the present study, clinical examination was
performed on patients before outpatient endoscopy and
colonoscopy consecutively. It was found out that STAI-II
scores, which show constant anxiety, were similar in all the
participating groups; still, none of the patients reported
higher levels of anxiety. Unlike the previous, STAI-I scores,
which refer to state anxiety levels, were found to be high in
all groups before the procedure. We think that the present
study is significant because it highlights the anxiety of patients before the medical procedures even though they do
not show a high level of anxiety in their everyday life. This
finding may arise from many factors, such as the likelihood
of diagnosing the reason of symptoms or findings, going
on a special diet for preparing the bowels, laxative administration, the concern about probable pain during and after the procedure, and patient's discomfort with the procedural position because of their ethical values. Before the
procedure to contribute to both anxiolytic and analgesics,
pregabalin (150 mg) was implemented as a single dose.

Pregabalin is classically used in the treatment of epilepsy,
partial convulsion, anxiety, and neuropathic pain, and recently in acute pain treatment. Furthermore, studies suggest that pregabalin can also be used in the treatment of
postoperative pain[4]. In a meta-analysis study, Han et al.[17]
performed a comparison of the drugs used for acute pain
treatment and concluded that pregabalin, also known as
an adjuvant, increases analgesic outcome.
Bach et al.[5] compared pregabalin with valproic acid for
anxiety, and they observed similar anxiolytic properties
in both analgesic substances. Hetta et al.,[13] in a study on
patients going under mastectomy, compared the effects
of differing doses of preoperative pregabalin on pain intensity and overall opioid consumption. They noted that
pregabalin decreases opioid consumption while having an
analgesic effect. In another study, Fujita et al.[14] administered diazepam 5 mg (placebo), pregabalin 75 mg or 150
mg and they found lower levels of early postoperative visual analog scale (VAS) scores and morphine consumption
in the 150 mg pregabalin group than diazepam group.
Although there is an abundance of research on monitoring
patients' preoperative anxiety with the aid of STAI-I, studies are quite rare, which applies STAI-II to in the same patients. The literature offers a limited number of studies that
distinguish between permanent anxiety and state anxiety
during polyclinic evaluation and administer preoperative
anxiolytic pregabalin. Our study seems to be one of the
unique examples in this regard. Preoperative anxiety both
increases patient awareness of anesthesia and also jeopardizes intra-operative and postoperative patient safety.
However, we could manage to decrease preoperative anxiety using anxiolytic pregabalin through our procedures in
this study.
The use of a multimodal approach in the management of
preemptive analgesia has reduced anesthetic drug consumption, which has many side effects, but also led to more
successful results in postoperative analgesia method. Solmaz and Kavalak[18] found out that combined use of parac-
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etamol and tramadol functions better than the use of the
drugs alone in ambulatory anesthesia. Tinsbloom et al.[3]
pointed out that the use of opioids only for the analgesic
purpose in ambulatory treatment could increase both duration of recovery and opioid addiction, but the addition of
gabapentin decreased opioid use and thus shortened the
recovery duration further. Rana et al.[19] noted that the use
of nonsteroidal parecoxib against postoperative hysterectomy pain could reduce opioid consumption and led to an
opioid-sparing effect. In our study, paracetamol and dexketoprofen were used for the preemptive analgesic outcome.
Both analgesics were preferred in this study since they were
immune from severe side effects like respiratory depression, the onset of the effect is soon, and the intravenous
form of both drugs are readily available in Turkey. Paracetamol is preferred due to the ease of administration of form
IV, less gastrointestinal side effects, and the similarity of
the analgesic efficacy with other NSAI drugs. Kharouba et
al.,[20] in their study, observed superiority of paracetamol
and ibuprofen over placebo in relieving post-procedural
pain in pediatric dental procedures. Also, Munro et al.[21]
compared paracetamol, ketamine, and GABA analogs and
found out that paracetamol is also superior to multimodal
analgesia. Ridderikhof et al.[22] conducted a study on pain
treatment caused by acute minor muscle-skeleton extremity traumas and concluded that the use of paracetamol
shows similar benefits to diclofenac or combination of acetaminophen and diclofenac, eliminating the pain both in
action and rest.
Sedation means different levels of confusion realized
through medication. It is performed in three levels as mild,
moderate, and deep[1]. It is recommended to monitor the
level of sedation to be able to prevent unwanted effects
(awareness during anesthesia, hypertension). For this purpose, the BIS VISTA monitor was used periodically, and the
sedative drugs were titrated according to the BIS levels between 40 and 60. After procedures were accompanied by
sedation, the patient's deep sedation and analgesia should
be maintained without compromising the airway reflexes.
Mild and moderate levels of sedation can be sufficient for
either endoscopy or colonoscopy procedures.
In this study, several anesthetic drugs were used to ensure
sedation during endoscopy and colonoscopy. In different
studies, Triantafilidis et al.[23] found that deep sedation was
noted in long-duration gastroenterological procedures.
During deep sedation on ambulatory patients, cardiovascular functions can be maintained and considered the response to painful and repetitive stimuli may be obtained;
nevertheless, the procedure to the airway may be neces-

sary due to the probability of spontaneous respiration insufficiency[1]. In the current study, lower amounts of propofol consumption were attained, and recovery duration was
shortened since the clinical evaluation contained giving of
tests to increase anxiety awareness and preemptive analgesia. So far, many analgesic methods have been tested
in ambulatory endoscopy and colonoscopy procedures.
Although many studies have shown the use of propofol,
a hypnotic agent is superior to other hypnotics, especially
concerning the recovery, it has been reported that its pure
use has not provided an adequate anesthetic depth[24].
In endosonographic ultrasonography (EUS) and upper
gastrointestinal procedures, sedation has been achieved
through hypnotic agents such as midazolam and opioids,
but the recovery period has been prolonged a lot[25].
In this study, paracetamol and dexketoprofen were applied
as preemptive analgesics. Propofol was administered lower
in group D than group P and group C. Moreover, considering the MARS, the dexketoprofen group could reach the
score of and above 9 sooner than the other groups. On this
account, we think the use of dexketoprofen leads to a decrease in the use of anesthetic drug consumption as well
as in the recovery period. In the case of ambulatory procedures, a difference can be determined in hemodynamic
values depending on the degree of sedation[26]. Besides,
despite higher satisfaction among patients and endoscopists in Group D compared to Group P and Group C,
the difference was not significant. No complications were
encountered during the intraoperative and postoperative
follow-up period in both groups. No complications were
encountered duration in the endoscopy and recovery unit.
The limitation of this study is that we did not assess the
history of the previous endoscopy and colonoscopy procedures and the number of the previous endoscopy and
colonoscopy procedures. Also, anxiety and pain were seen
in many patients with different severities in operation.

Conclusion
In endoscopy units, gastrointestinal cases performed under
ambulatory anesthesia require higher levels of attention.
We suggest considering patients' anxiety levels during the
preoperative assessment of outpatient anesthetic cases. In
general, multimodal anesthetic and analgesic drugs have
been used as a part of ambulatory anesthetic procedures
performed in endoscopy units. Besides reaching sufficient
anesthetic depth, it is vital to ensure the patient's inaction
for the success of the operation.
In particular cases of ambulatory gastrointestinal proce-
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dures, it is possible to diminish the number of anesthetic
drug doses and period before discharge if attention is paid
to the patients' anxiety, diagnosing, taking necessary precautions, and applying preemptive analgesia. As a result, it
is of great importance that the anesthesiologist and endoscopist undertake preoperative assessment carefully and
collaborate throughout the procedure.
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