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Obijectives: To compare the efficacy of intravenous tramadol and ketamine for prevention of

catheter-related bladder discomfort (CRBD) after elective laparoscopic surgery.
Design: Randomized, placebo-controlled, double-blind trial
Setting: King Chulalongkorn Memorial Hospital; a tertiary care center

Research methodology: A total of 210 patients, aged 18-70 years with American Society of
Anesthesiologists physical status | or Il undergoing elective laparoscopic surgery requiring
bladder catheterization were randomly allocated into one of three groups. Group T received
intravenous tramadol 1.5 mg/kg, Group K received intravenous ketamine 0.5 mg/kg and Group P
received intravenous saline as a placebo before catheterization. Patients received intermittent
intravenous morphine for postoperative pain control. An anesthesiologist unaware of the randomiation
status evaluated catheter-related bladder discomfort, postoperative pain and shoulder pain using visual
analog scales (VAS)O, 1, 2, 6 and 24 hours after surgery. Postoperative 24-hour morphine

requirement and adverse effects were also assessed.

Results: Patients in Group T and K had significantly lower CRBD severity compared with
control 6 hours (meantSD of tramadol=4.9+12.12 Versus placebo=12.4+22.7;
p=0.04, ketamine=3.5+13.2 versus placebo=12.4+22.7; P=0.002) and 24 hours after surgery
(tramadol=3.2+9.6 versus placeb0=9.2+18.7; p=0.028, ketamine=1.3%+4.3 versus placeb0=9.2+18.7;
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Group T had a significantly lower incidence of shoulder pain (7 out of 67 patients [10.4%]) than those
in Group K (21 out of 70 [30%]) and control (24 out of 70 [34.3%]) 24 hour after surgery (P=0.006 and
0.001, respectively).

Conclusions: Intravenous tramadol 1.5 mg/kg and ketamine 0.5 mg/kg administered before
bladder catheterization are both effective in reducing the severity of postoperative CRBD 6 and 24
hours after elective laparoscopic surgery without significant adverse effects. Tramadol also decreases

the incidence of post-laparoscopy shoulder pain.
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CHAPTER 1
INTRODUCTION

1.1 Rationale and background

Urinary catheterization is a common procedure performed during surgery for
bladder drainage and urine output monitoring. Although most physicians are more
concerned about pain control for surgical procedures, however, pain from urinary
catheter is very distressing’ especially in patients recovering form general anesthesia®.
During post-anesthetic care period, patients usually complain of burning sensation
with an urge to void or discomfort in the suprapubic region irrelevant to surgical site.
These symptoms are described as catheter-related bladder discomfort (CRBD)?, which
is frequently disregarded by physicians and nurses.

The incidence of CRBD after surgery reported from previous studies ranges
from 47-90%2°. Postoperative CRBD also exacerbates postoperative pain but it is
resistant to conventional pain therapy®. Hemodynamic disturbances such as
hypertension and tachycardia resulting from CRBD have a deteriorating effect on
patients with underlying cardiovascular diseases. Additionally, the presence of urinary

catheter is a risk factor for emergence agitation'* 2

which reduces the quality of
recovery and patient satisfaction.

The majority of studies regarding CRBD treatment and prevention have been
conducted in patients who underwent urologic surgery but CRBD can occur in any
patient with a urinary catheter. Still, the outcomes of these studies have been variable
and inconsistent and there remains no drug of choice for managing CRBD.

Laparoscopic surgery has been adopted for a wide range of procedures
because of the smaller incisions required, reduced postoperative pain and faster
recovery than open techniques.™ The pain after laparoscopy may have components of
incisional pain (parietal pain), deep intra-abdominal (visceral) pain and shoulder
pain.'* Patients recovering from laparoscopic surgery with a urinary catheter in situ
may complain that bladder catheter discomfort is worse than the surgical pain.
Strategies that treat CRBD effectively would improve the quality of recovery for these

patients.



1.2 Literature review

1.2.1 Literature search strategy

The literature search strategy used in this review was mainly in the MEDLINE
reference database and also additional reference lists of other articles. The keywords
used were catheter-related bladder discomfort, urinary catheter, pain, anesthesia,

laparoscopic surgery, laparoscopy, treatment and prevention.

1.2.2 Neural control of the lower urinary tract

The lower urinary tract has two functional units, which include a reservoir (the
bladder) and an outlet (bladder neck, smooth and striated sphincter muscles of the
urethra). Voluntary voiding activity is mediated by parasympathetic (pelvic),
sympathetic (hypogastric) and somatic (pudendal) nerves. The major excitatory input
to the bladder is the parasympathetic efferent pathway. The parasympathetic
preganglionic axons release acetylcholine which activates post-synaptic nicotinic
receptors. Nicotinic transmission at ganglionic synapses can be regulated by
muscarinic (M1, M2), adrenergic, purinergic and enkephalinergic receptors.
Parasympathetic postganglionic nerve terminals release acetylcholine which excites
muscarinic receptors including 2 subtypes (M2, M3) presented in the detrusor muscle
with M2 predominance. However, M3 receptors are most important for mediating
smooth muscle contractions in the bladder.'® Parasympathetic postganglionic
terminals also release adenosine triphosphate (ATP), which is a co-transmitter acting
on purinergic receptors to induce a rapid onset, transient contraction of the bladder.
Therefore, muscarinic antagonists do not completely abolish neurally evoked bladder
contractions in animals or humans, although the contribution of the purinergic
pathway in humans is small.*®

The afferent input to the spinal cord is conveyed by afferent axons in the
pelvic and hypogastric nerves, which the most important afferents for initiating
micturition are those carried in the pelvic nerve. The impulses from tension receptors
and nociceptors in the bladder wall are carried via small myelinated (Ad-fiber) or
unmyelinated (C-fiber) axons. Animal studies have shown that the normal micturition

reflex is mediated by Ad-fiber afferents that respond to bladder distention, whereas



the C-fiber afferents have high thresholds and are usually unresponsive to mechanical
stimuli such as bladder distention. However, many of these fibers do respond to

chemical, noxious or cold stimuli.t’

1.2.3 Pathophysiology of CRBD

The main pathophysiology of CRBD is considered to be the involuntary
contraction of detrusor muscles by acetylcholine released from activated cholinergic
nerves, mediated by muscarinic receptors located in the urothelium or suburothelium.
The mechanism is similar to that of overactive bladder (OAB), whose symptoms are
urinary frequency with or without urge incontinence.® ** The up-regulation of
bladder C-fiber afferent nerve function has also been hypothesized to play a role in
certain cases of urge incontinence, OAB and sensor urgency.*®

In addition, prostaglandins (PGs) produced in detrusor muscles mucosa have
an important role in the regulation of lower urinary tract functions'® and the findings
of elevated urinary levels of prostaglandin E, (PGE,) in patients with OAB and lower

2022 5 ggest that PGE, may lead to the occurrence of CRBD.’

urinary tract obstruction
Therefore, medications that inhibit these processes used for treating OAB

were investigated for the management of postoperative CRBD.

1.2.4 Risk factors of CRBD

Risk factors for CRBD were investigated by Binhas et al who reported that
male gender and the diameter of Foley catheter greater or equal to 18 Fr were the risk
factors of moderate to severe CRBD.?® However, Li et al** identified only abdominal
open surgery and patients without history of catheterization within the last 3 months
were the predictive factors of CRBD. Li explained the inconsistency of the results that
the studies were conducted in different single clinic settings and both studies had

small sample size.

1.2.5 Clinical studies of CRBD

Most clinical studies of CRBD management during perioperative period were
conducted in urological operations. (Table 1.1) Earlier reports have focused on oral

anti-muscarinic agents used for OAB management such as tolterodine and



oxybutynin. Agarwal et al* ® demonstrated that preoperative oral toterodine or
oxybutynin reduced the incidence and severity of CRBD in patients undergoing

urological surgery requiring urinary catheterization. Tauzin-Fin et al®

also reported
that sublingual oxybutynin administered postoperatively to patients undergoing
radical prostatectomy was effective for treatment of catheter pain and significantly
decreased postoperative analgesic requirement. A newly developed anti-muscarinic
agents; Solifenacin, was reported to have greater selectivity for the urinary bladder.?*
27 peri-operative administration of solifenacin was found to be beneficial for
managing irritative symptoms after transurethral resection of bladder tumors
(TURBTS) with subsequent intravesical chemotherapy.?® However, side effects such
as dry mouth, facial flushing and blurred vision occur with anti-muscarinic agents.

Butylscopolamine, or hyoscine-N-butylbromide, is a muscarinic receptor
antagonist widely used as a spasmolytic drug for gastrointestinal pain. It was
evaluated the efficacy in treating postoperative CRBD in male patients undergoing
urological surgery with significant reduction in the severity of CRBD and
postoperative analgesic requirement.” Later study on the preventive effect of
butylscopolamine was conducted in male patients who underwent elective operations
requiring intra-operative bladder catheterization. The results showed that intravenous
butylscopolamine 20 mg at the end of a surgery reduced the incidence and severity of
CRBD without adverse effects.*

Ketamine in sub-hypnotic dose was incidentally found to be effective in
treatment of CRBD during its administration for treatment of postoperative shivering
in PACU.*"* Durieux® discovered that clinically relevant concentrations of
ketamine profoundly inhibited muscarinic receptor signaling which explains its
effectiveness in treating CRBD. Agarwal et al** reported that intravenous (iv)
ketamine 250 microgram (mcg)/kilogram (kg) administered after elective
percutaneous nephrolithotomy (PCNL) reduced the incidence and severity of
postoperative CRBD compared to control. Ketamine in different dosages was
investigated the efficacy for treating CRBD after urologic surgery and it was found
that the dosage of 200 and 250 mcg/kg iv had similar efficacy without significant side
effects.® Intra-operative ketamine 0.5 mg/kg iv was also reported to be effective in
lowering incidence and severity of CRBD in the early postoperative period after



elective nephrectomy but with a higher occurrence of sedation at 0 hour in recovery.®
Ketamine had lesser effect in reducing CRBD during initial hours after surgery
compared to tolterodine, but it had a delayed postoperative analgesic effect at 6
hours.*

Due to the similar symptoms between OAB and CRBD, gabapentin which has
been reported to be effective in treating resistant cases of OAB by inhibitory activity
on afferent C-fibers, was evaluated its efficacy for prevention of postoperative CRBD.
The studies demonstrated that oral gabapentin both 600 mg and 1,200 mg
administered 1 hour before surgery reduced the incidence and severity of CRBD
compared to control group, which the higher dose was more effective than the lower
one.* ® Recently, Srivastava et al*’ reported that pretreatment with oral pregabalin 150
mg prevented CRBD and decreased postoperative fentanyl consumption in patients
undergoing elective spine surgery, however, the sedation score was significantly
higher in pregabalin group.

Additionally, analgesic agents that were investigated for managing CRBD
included tramadol and paracetamol. Tramadol, a centrally acting, synthetic opioid
analgesic with weak opioid agonist properties, inhibits the detrusor activity by M1
and M3 muscarinic receptors.*® Previous study demonstrated that intravenous
tramadol 1.5 mg/kg administered 30 minutes before the end of surgery reduced the
incidence and severity of CRBD by 50% and also decreased postoperative fentanyl
requirement but with a higher incidence of sedation and postoperative nausea and
vomiting (PONV).® Paracetamol, via the mechanism of prostaglandins synthesis
inhibition, significantly decreased CRBD severity and postoperative pain in patients
undergoing PCNL.’

Dexmedetomidine, a selective a2-adrenoceptor agonist, was demonstrated that
it inhibits muscarinic receptor subtype 3.%° Its effect on preventing postoperative
CRBD was studied in patients undergoing TURBT. The results showed that
intraoperative dexmedetomidine administration decreased the incidence and severity
of early postoperative CRBD as well as intraoperative desflurane and postoperative
opioid requirements.*°

Due to the accompanied adverse effects of systemic medications, attempts to
find other measures to alleviate CRBD were investigated including dorsal penile



nerve block*! and lidocaine gel lubricant*’, but the results did not support their
benefits.

Among these agents, tramadol and ketamine are anesthetics commonly used
during perioperative period. According to previous studies® 8, tramadol 1.5 mg/kg was
administered in patients undergoing PCNL at 30 minute before the end of the
operation, whereas ketamine 0.5 mg/kg was given after induction of anesthesia during
nephrectomy surgery. Both of them were effective in reducing CRBD occurrence,
however, due to differences in methodology, their efficacy might not be comparable.
Therefore, we conduct a randomized, controlled trial to compare the efficacy of both
tramadol and ketamine on prevention of postoperative CRBD. We decided to conduct
the study in patients undergoing elective laparoscopic surgery due to the lesser
incisional pain, which encourages patients to be able to differentiate the discomfort

from urinary catheter and the surgical wound pain.



Table 1.1 Randomized, placebo-controlled, double-blind clinical trials of CRBD

(1,200 mg) 34

Authors Patients per Medications Operation Results
(year)(ref.) group
Agarwal etal. | Control 165 Tolterodine 2 mg Endoscopic or Incidence CRBD
(2005)? Tolterodine 50 | orally 1 hour before open urologic Control 55%
induction surgery (exclude | Tolterodine 36%
TURP)
Agarwal etal. | Control 78 Tolterodine 2 mg vs PCNL Incidence CRBD
(2006)* Tolterodine 78 oxybutynin 5 mg Control 58%
Oxybutynin orally 1 hour before Tolterodine 33%
78 induction Oxybutynin 36%
Agarwal etal. | Control 27 Ketamine 0.25 mg/kg PCNL Incidence CRBD
(2006)* Ketamine 27 iv at PACU Control 90%
Ketamine 20%
Tauzin-Finet | Control 23 Oxybutynin 5 mg Radical retropubic | Incidence CRBD
al. (2007)* Oxybutynin sublingual after prostatectomy | Control 65%
23 surgery every 8 hour Oxybutynin 17%
Agarwal etal. | Control 54 Gabapentin 600 mg PCNL Incidence CRBD
(2007)* Gabapentin 54 | orally 1 hour before Control 80%
induction Gabapentin 61%
Agarwal etal. | Control 27 Tramadol 1.5 mg/kg PCNL Incidence CRBD
(2008)° Tramadol 27 iv 30 min before Control 64%
extubation Tramadol 32%
Chohedri et al. | Control 100 Tolterodine 2 mg oral Open Incidence CRBD
(2010)%* Tolterodine vs ketamine 0.25 prostatectomy or | Control 90%
100 mg/kg iv before TURP Ketamine 71%
Ketamine 100 induction Tolterodine 50%
Bala et al. Control 33 Gabapentin 600 mg TURBT Incidence CRBD
(2012)° Gabapentin vs 1,200 mg orally 1 Control 66%
(600 mg) 33 hour before surgery Gabapentin (600
Gabapentin mg) 9%

Gabapentin (1,200
mg) 0%

TURP transurethral prostatectomy, PCNL percutaneous nephrolithotomy, TURBT

transurethral bladder tumor surgery




Table 1.1 Randomized, placebo-controlled, double-blind clinical trials of CRBD

(continued)

surgery and 5 mg per
day for 2 weeks after

surgery

Authors Patients per Medications Operation Results
(year)(ref.) group
Ergenoglu et Control 32 Paracetamol 15 PCNL Incidence CRBD
al. (2012)’ Paracetamol mg/kg iv 30 min Control 84%
32 before end of surgery Paracetamol 63%
Ryu et al. Male patients Butylscopolamine 20 | Urologic surgery | Lesser severity
(2013)% Control 29 mg iv after surgery (numerical rating
Butylscopola scale) in butyl-
mine 28 scopolamine group
Moharari et al. | Control 57 Ketamine 0.5 mg/kg Nephrectomy Incidence CRBD
(2014)® Ketamine 57 iv after induction Control 58%
Ketamine 23%
Kim et al. Control 55 Dexmedetomidine 1 TURBT Incidence CRBD
(2014)*% Dexmedetomi mcg/kg iv loading Control 85%
dine 54 dose after induction Dexmedetomidine
followed by 0.5 57%
mcg/kg/hour infusion
until end surgery
Safavi et al. 30 each group Group | control Urologic surgery | Significant
(2014)*® Group 11 ketamine decreased CRBD
150 mcg/kg iv severity in
Group Il ketamine ketamine 200 and
200 mcg/kg iv 250 mcg/kg
Group IV ketamine groups
250 mcg/kg iv after
surgery
Zhang et al. Control 58 Solifenacin 5 mg TURBT Significantly
(2014)*® Solifenacin 58 | orally 6 hours before decreased

incidence and
severity of CRBD
in Solifenacin
group at 6, 12, 24,
48 and 72 hours

TURP transurethral prostatectomy, PCNL percutaneous nephrolithotomy, TURBT

transurethral bladder tumor surgery




Table 1.1 Randomized, placebo-controlled, double-blind clinical trials of CRBD

(continued)

Butylscopola
mine 49

of operation

Authors Patients per Medications Operation Results
(year)(ref.) group
Nam et al. Male patients Butylscopolamine 20 | Elective surgery | Incidence CRBD
(2014)%® Control 50 mg iv before the end Control 66%

Butylscopolamine
31%

Srivastava et
al. (2014)%

Control 30
Pregabalin 30

Pregabalin 150 mg

orally 1 hour before

surgery

Elective spine

surgery

Incidence CRBD
Control 66%
Pregabalin 36%

TURRP transurethral prostatectomy, PCNL percutaneous nephrolithotomy, TURBT

transurethral bladder tumor surgery




CHAPTER 2
RESEARCH METHODOLOGY

2.1 Research questions

2.1.1 Primary research question

e Do intravenous tramadol and ketamine given intra-operatively have different
efficacy for prevention of CRBD after elective laparoscopic surgery?
2.1.2 Secondary research questions

e Isthere a difference in incidence of adverse events of intra-operative
intravenous tramadol and ketamine for prevention of CRBD?

e s there a difference in postoperative pain severity, shoulder pain and analgesic

requirement between patients receiving intravenous tramadol and ketamine?

2.2 Objectives

2.2.1 Primary objective

e To compare the efficacy of intravenous tramadol and ketamine given intra-
operatively for prevention of CRBD after elective laparoscopic surgery
2.2.2 Secondary objectives

e To compare incidence of adverse events of intra-operative intravenous
tramadol and ketamine for prevention of CRBD.

e To compare postoperative pain severity, shoulder pain and postoperative
analgesic requirement between patients receiving intravenous tramadol and

ketamine.

2.3 Research hypothesis

Tramadol 1.5 mg/kg and ketamine 0.5 mg/kg given intravenously before
urinary catheterization have different efficacy for prevention of CRBD after
elective laparoscopic surgery.
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2.4 Conceptual framework

Figure 2.1 Conceptual framework of the study

Patients undergoing major surgery with intra-operative
urinary catheterization

Indwelling urinary catheter

Post-anesthetic care unit (PACU)

|
v v

Post-operative pain CRBD

Conventional pain therapy

Patient’s Hemodynamic Post-operative Behavioral
distress disturbance agitation responses
Delayed Patient’s
recovery satisfaction
'____________________V_ ______________________
Adverse effects
e Sedation
e Post-operative nausea and vomiting
(PONV)

e Respiratory depression
e Hallucinations
e Blurred vision
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2.5 Operational definition

e Catheter-related bladder discomfort (CRBD) is defined as an urge to pass
urine or discomfort in the supra-pubic region. Its severity is assessed by using
visual analog scales (VAS) which consists of a 100-mm-long horizontal line
ranging from no discomfort at all to the worst imaginable discomfort (Figure
2.2). Participants will be asked to mark a point along the line that represents
their CRBD severity. The distance from the no discomfort at all end to the
mark they make in millimeter will then be measured with a ruler and recorded
as score points.*

No discomfort at all The worst imaginable discomfort

Figure 2.2 Visual analog scales of CRBD

All patients will be informed before surgery about how to distinguish bladder
discomfort from postoperative pain and how to rate its severity using VAS.
e Adverse effects of medications used in the study are defined using the score
from reference studies** *°
o Level of sedation is graded by four-point sedation score
1 = fully awake
2 = somnolent, responsive to verbal command
3 = somnolent, responsive to tactile stimulation
4 = asleep, responsive to painful stimulation
o Postoperative nausea and vomiting (PONV) severity is graded on a
four-point rating score
1 = no nausea or vomiting
2 = queasy
3 = severe nausea
4 = vomiting
o Respiratory depression is defined as a ventilator frequency less than 8
per minute and oxygen saturation less than 90% without oxygen

supplementation.
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o Hallucinations or unpleasant dreams is defined as an experience
involving the apparent perception of something not present.
o Diplopia or blurred vision is defined as the perception of two images of
a single object.
e Postoperative pain severity is also assessed by using 100 mm VAS ranging

from no pain at all to the worst imaginable pain (Figure 2.3).

No pain at all The worst imaginable pain

Figure 2.3 Visual analog scales of postoperative pain

2.6 Research design

The study was carried out as a randomized, controlled, double-blind trial.
Because of CRBD, postoperative pain and PONV are soft subjective outcomes, both

participants and assessors should be unaware of the randomization status.

2.7 Research methodology

2.7.1 Population and sample

Target population

Patients undergoing surgery, who need intra-operative urinary catheterization
and continue to the postoperative period.

Sample population

Patients undergoing elective laparoscopic surgery who need intra-operative
urinary catheterization and continue to the postoperative period at King

Chulalongkorn Memorial Hospital.

2.7.2 Inclusion criteria

e Adult patients, both male and female, aged 18-70 years old

e American Society of Anesthesiologists (ASA) physical status | — Il (Appendix
A)

2.7.3 Exclusion criteria

e Patients who need postoperative intensive care unit (ICU) admission
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e Patients requiring postoperative ventilatory support

e History of chronic pain or chronic analgesic usage or chemical substance
abuse

e Patients receiving analgesic agents that are not involved in the study protocol

e History of overactive bladder (OAB) defined as urgency usually with
frequency and nocturia

e History of bladder outlet obstruction or benign prostatic hypertrophy (BPH)

e Disturbance of the central nervous system (CNS)

e Severe cardiovascular or hepatic disease (New York Heart Association
functional class 111-1V) (Appendix B)

e End stage renal disease (ESRD) (defined as urine output <500 ml per 24
hours)

e Morbid obesity (Body Mass Index [BMI] >35 kg/m?)

e Hypersensitivity to any of medications used in the study

e Patients who are unable to communicate

e Patients who have history of difficult urinary catheterization

e Pregnancy

2.7.4 Withdrawal criteria

e Duration of surgery longer than 4 hours

e Conversion to laparotomy

2.7.5 Sample size estimation

The sample size estimation is based on the comparison of two independent
means of VAS of CRBD after admitting to PACU between patients receiving
tramadol and ketamine using the program Power and Sample Size Calculations

version 3.0.43 and the formula shown below.

(ZE+ZE) o 2
n/group = 2 [—l

2
nl—p2
when 3 = means of VAS of CRBD in patients receiving tramadol

M2 = means of VAS of CRBD in patients receiving ketamine

o = pooled standard deviation
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According to the data from pilot study of 15 patients with two-tailed test, type
| error of 0.05, power of 90% and 10% dropout. The number of participants in each
group is 70.

Because of using the VAS as a primary outcome which is a subjective
outcome, the placebo group is added in order to differentiate the specific effect of
drugs from non-specific effects such as psychological effect and patient expectations.
In addition, there is currently no standard treatment or prevention for postoperative
CRBD, so the placebo group will represent the standard practice group and it is
reasonable to have the placebo for control group. Therefore, the total number of

participants is 210.

2.7.6 Randomization and concealment

All consecutive patients who met the inclusion criteria and agreed to
participate in the study were recruited. Simple randomization technigue using a
computer generated randomization table was conducted. The random allocation was

written on a paper and enclosed in a sealed envelope.

2.7.7 Experimental maneuver

Preanesthetic period

The eligible patients admitted for elective laparoscopic surgery were informed
about the detailed protocol, characteristics of CRBD and how to rate VAS. The
routine preoperative preparation was done. No patient received premedication and
they were randomly allocated to one of the three groups including intravenous
tramadol (Tramal®50; Griinenthal, Aachen, Germany) 1.5 mg/kg (group T),
intravenous ketamine (Calypsol®; Gedeon Richter, Budapest, Hungary) 0.5 mg/kg
(group K) and intravenous saline as a placebo (group P) according to the group they
were randomized to.

Anesthesia and operative period

At the operative theater, intravenous fluid was given to the patient. Standard
monitors were provided. Anesthesia was induced with propofol 2 mg/kg and
succinylcholine 1.5-2 mg/kg or cis-atracurium 0.15 mg/kg for facilitating tracheal
intubation. The attending anesthesiologist who was not involved in the study injected

the study drug according to the group the patient was assigned to. Then the surgical
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resident performed urinary catheterization with 14-16 Fr Foley’s catheter lubricated
with K-Y jelly and the balloon was inflated with 10 ml distilled water. The catheter
was fixed with an adhesive tape without any traction. The maintenance of anesthesia
consisted of sevoflurane in oxygen and nitrous oxide mixture via a semi-closed
carbondioxide absorption circle system. Intermittent fentanyl and cis-atracurium
intravenous injection was provided to maintain adequate depth of anesthesia and
muscle relaxation as per discretion of the attending anesthesiologist. At the end of the
surgery, residual neuromuscular blockade was antagonized with neostigmine 0.05
mg/kg and atropine 0.02 mg/kg and endotracheal tube was removed when adequate
recovery from anesthesia was established. Then the patient was transferred to the
PACU.

Postanesthetic period

At PACU, patients were assessed for CRBD, postoperative pain severity using
VAS and shoulder pain by a nurse anesthetist or an anesthesiologist who was
involved further in the study 0, 1, 2, 6 and 24 hours after surgery. The hemodynamic
status and adverse events including sedation, PONV, respiratory depression,
hallucinations, blurred vision were also recorded. According to the protocol of
double-blind studies, neither the patient nor the assessor knew which intervention
agents the patient received.

The patient received intravenous morphine 2 mg titration every 15 minute
when VAS of postoperative pain >30 until the patient was comfortable. When the
patient returned to ward, intermittent intravenous morphine was prescribed for
postoperative pain control. The total amount of morphine given within 24 hours was
recorded. Hyoscine butyl bromide 20 mg was given as a rescue therapy for the
patients who had severe and intolerance CRBD (VAS >70) as per previous studies
that showed its efficacy in treating CRBD® *°. Patients with PONV grade 3 or 4
received intravenous ondansetron (Onsia®) 4 mg and if the symptom still persisted,
metoclopramide (Vomitin®) 10 mg was given intravenously as needed every 6 hour.



Figure 2.4 Study flow chart

Eligible patients undergoing elective laparoscopic
surgery under general anesthesia

Written informed consent voluntarily

Randomization with allocation concealment (n=210)

General anesthesia with endotracheal intubation

\/ 4
Tramadol Ketamine Placebo
(n=70) (n=70) (n=70)

Urinary catheterization with 14-16 Fr Foley’s catheter
lubricated with K-Y jelly and 10 ml balloon

A

Post-anesthetic care unit (PACU)

Dropout (n = xx)
e Duration of surgery
longer than 4 hours
e [CU admission
e Delayed extubation
e Unableto
communicate

CRBD severity at 0, 1, 2, 6 and 24 hours
Postoperative pain severity and shoulder pain at 0, 1, 2, 6 and 24 hours
Total morphine consumption in 24 hours and adverse events

Analyzed Analyzed Analyzed
Tramadol Ketamine Placebo
(n=xx) (n=xx) (n=xx)

17
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2.7.8 Outcome measurement

Primary outcome variables

1. Postoperative CRBD severity

The severity of CRBD was assessed 0, 1, 2, 6 and 24 hours after surgery using
VAS. CRBD 12 hours after surgery was not evaluated because the time was within
the sleeping period of patients.

Secondary outcome variables

1. Postoperative pain severity

Postoperative pain severity was assessed 0, 1, 2, 6 and 24 hours after surgery
using VAS. Pain severity 12 hours after surgery was not evaluated because the time
was within the sleeping period of patients.

2. Postoperative shoulder pain

Postoperative shoulder pain was assessed as present or absent 0, 1, 2, 6 and 24
hours after surgery.

3. Adverse events

Adverse events of tramadol and ketamine are drowsiness, nausea, vomiting,
hallucinations or unpleasant dream, blurred vision and uncommon respiratory
depression. Level of sedation and postoperative nausea and vomiting were graded by
four-point rating score whereas hallucinations, blurred vision and respiratory

depression were observed as present or absent.

2.7.9 Data collection
a) Demographic data and baseline characteristics
The following data were routinely recorded by an anesthesiology resident who
was not involved in the study.

e Age (year)

e Gender

e Weight (kilogram)

e Height (centimeter)

e Type of laparoscopic surgery

o Laparoscopic upper abdominal surgery

o Laparoscopic lower abdominal surgery



19

o Laparoscopic uterine surgery

o Laparoscopic ovarian surgery

o Laparoscopic nephrectomy/adrenalectomy
Underlying hypertension
Intraoperative intravenous administration of cyclooxygenase-2
(COX-2) inhibitor [Parecoxib (Dynastat®) 40 mg]
Duration of surgery (minutes)

Total intraoperative fentanyl administration (micrograms)

b) Outcomes

The following data were recorded by a blinded assessor

The severity of CRBD evaluated by using VAS 0, 1, 2, 6 and 24
hours after surgery

Postoperative pain severity evaluated by using VAS 0, 1, 2, 6 and
24 hours after surgery

Shoulder pain

c) Adverse events

The following data were recorded by a blinded assessor

Sedation

PONV

Respiratory depression
Hallucinations

Blurred vision

Hemodynamic response

2.7.10 Data analysis

Continuous data were presented using means and standard deviations or

median and interquartile range based on the normality of the data, whereas the

categorical data were presented with frequency and percentage. The statistical

analysis used for each variable is presented in Tables 2.1 and 2.2.



The data was performed using Statistical Package for the Social Sciences
(SPSS) 22.0 (IBM Corp, Armonk, NY, USA), two-tailed test and p value of less than

0.05 was considered statistically significant.

Table 2.1 Data analysis of demographic data and baseline characteristics
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Underlying hypertension

Administration of COX-2

Variables Statistical analysis
e Gender Frequency and percentage
e Type of surgery Chi-square test

Duration of surgery
Intraoperative fentanyl

administration

inhibitor
e Age Mean and standard deviation
e Weight One-way analysis of variance
e Height (ANOVA)
e BMI




Table 2.2 Data analysis of outcomes and adverse events
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Variables Scale Statistical analysis
CRBD severity 0, 1,2,6, and 24 | Continuous | Repeated measure analysis
hours after surgery of variance (ANOVA) or
Kruskal-Wallis test and
pairwise comparison with
Mann-Whitney U test
Postoperative pain severity 0, Continuous | Repeated measure analysis
1,2,6, and 24 hours after surgery of variance (ANOVA) or
Kruskal-Wallis test and
pairwise comparison with
Mann-Whitney U test
Shoulder pain 0, 1, 2, 6 and 24 | Binary Chi-square test or Fisher’s
hours after surgery exact test
Postoperative total morphine Continuous | One-way Analysis of
consumption within 24 hours variance (ANOVA) or
Kruskal-Wallis test and
pairwise comparison with
Mann-Whitney U test
Adverse events Ordinal Kruskal-Wallis test

e Sedation

e PONV
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Table 2.2 Data analysis of outcomes and adverse events (continued)

Variables Scale Statistical analysis
Adverse events Binary Chi-square test or Fisher’s
e Respiratory depression exact test

e Hallucination

e Blurred vision

Hemodynamic responses Continuous | Repeated measure analysis
e Heartrate (HR) of variance (ANOVA) or
e Mean arterial pressure Kruskal-Wallis test and
(MAP) pairwise comparison with

Mann-Whitney U test

2.7.11 Ethical consideration

The study was conducted in accordance with the basic ethical principles stated
in the Belmont report. The protocol was approved by the Institutional Review Board
of Faculty of Medicine, Chulalongkorn University.

All patients received the detailed information of the study and were explained
about the protocol before making a decision to participate to the study and signed
informed consent voluntarily.

Tramadol and ketamine are registered by Thai Food and Drug Administration
(FDA) and have been used for analgesia during perioperative period. Their reported
side effects from previous studies were minimal. In case of serious complications, the
attending anesthesiologist, who knew the intervention, ensured the patient received

would provide prompt treatment.

2.7.12 Limitations
The present study was carried out in patients undergoing laparoscopic surgery
therefore the generalizability of the results to medical patients with long-term urinary

catheterization is limited. The misperception between CRBD and surgical-related
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discomfort may influence the accuracy of CRBD assessment. Additionally, the visual
analog scales (VAS) rating requires patient’s intelligence and cooperation, however
we included only patients who demonstrated understanding of the use of the VAS and
they were well briefed about the protocol and the characteristics of CRBD to prevent

contamination.

2.7.13 Expected benefit and application

If the study demonstrates the difference in efficacy between intravenous
ketamine and tramadol, the higher efficient agent should be recommended for
prevention of CRBD in patients recovering from general anesthesia with a urinary

catheter in situ.



CHAPTER 3
RESULTS

3.1 Basic characteristics of patients and baseline data
A total of two hundred and ten patients undergoing elective laparoscopic
surgery requiring urinary catheterization were included in the study. Three patients in
the tramadol group (group T) were excluded because of the conversion to laparotomy
(2 cases) and duration of surgery was longer than 4 hours (1 case), leaving 67 cases in
this group for analysis of the efficacy outcome and adverse effects (Figure 3.1).
Figure 3.1 CONSORT diagram of the study
Assessed for eligibility (n=225)

s Excluded (n=15)
S e Did not meeting
c inclusion criteria
- (n=8)
e Declined to
participate (n=7)
c
8
w Randomization (n=210)
o
<
Tramadol Ketamine Placebo
(n=70) (n=70) (n=70)
Lost to follow-up (n=3)
o e Duration of
; surgery > 4 hours
o (n=1) No lost to follow-up
L e Conversion to
laparotomy (n=2)

2 Analyzed Analyzed Analyzed
_z Tramadol Ketamine Placebo
g (n=67) (n=70) (n=70)
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Table 3.1 gives the baseline characteristics of patients in each intervention
group. All patients were comparable among the study groups in terms of age, gender,
weight, height, BMI, type of surgery, underlying hypertension, administration of
COX-2 inhibitor, duration of surgery and intraoperative fentanyl consumption.

Table 3.1 Patients’ demographic data and baseline characteristics

Variables Tramadol (T) Ketamine (K) Placebo (P)
(n=67) (n=70) (n=70)
Age (year) 44.3 (12.7) 46.7 (12.8) 46.8 (11.2)
Gender
o Male 12 (17.9%) 14 (20%) 14 (20%)
e Female 55 (82.1%) 56 (80%) 56 (80%)
Weight (kg) 61.2 (11.7) 60.7 (10.6) 59.5 (13.3)
Height (cm) 158.8 (7.2) 159.8 (6.6) 160.3 (7.9)
BMI (kg/m?) 24.2 (3.9) 23.8 (4) 23.1 (4.5)

Data presented as mean (SD) or frequency (percentage)



Table 3.1 Patients’ demographic data and baseline characteristics (continued)
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COX-2 inhibitor

Variables Tramadol (T) Ketamine (K) Placebo (P)
(n=67) (n=70) (n=70)
Type of surgery
e Laparoscopic 5 (7.5%) 8 (11.4%) 2 (2.9%)
upper abdominal
surgery
e L aparoscopic 11 (16.4%) 9 (12.9%) 9 (12.9%)
lower abdominal
surgery
e Laparoscopic 20 (29.9%) 17 (24.3%) 25 (35.7%)
uterine surgery
e L aparoscopic 18 (26.9%) 22 (31.4%) 14 (20%)
ovarian surgery
e Laparoscopic 13 (19.4%) 14 (20%) 20 (28.6%)
nephrectomy/
adrenalectomy
Hypertension 11 (16.4%) 13 (18.6%) 19 (27.1%)
Administration of 18 (26.9%) 9 (12.9%) 15 (21.4%)

Data presented as mean (SD) or frequency (percentage)



Table 3.1 Patients’ demographic data and baseline characteristics (continued)
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fentanyl consumption

(mcg/h)

Variables Tramadol (T) Ketamine (K) Placebo (P)
(n=67) (n=70) (n=70)
Duration of surgery 130.3 (52.6) 116.5 (49.4) 113.8 (65.1)
(min)
Intraoperative 44.6 (35.1) 53.4 (30.8) 55 (37.9)

Data presented as mean (SD) or frequency (percentage)

3.2 Primary outcome analysis

CRBD 0, 1, 2, 6 and 24 hours after surgery

Means, standard deviations, medians and interquartile ranges (IQR) of visual

analogue scales (VAS) score of CRBD 0, 1, 2, 6 and 24 hours after surgery are

demonstrated in Table 3.2. In order to create normally distributed data, log 10 and

natural log transformation was performed but transformed data also showed non-

normal distribution. Due to non-normal distribution of the VAS score of CRBD,

Kruskal-Wallis test was conducted instead of repeated measure ANOVA. There was a

significant difference in VAS of CRBD among 3 groups at 6 and 24 hours after

surgery as presented in Figure 3.2.
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Table 3.2 Means, standard deviations (SD), medians and interquartile ranges (IQR) of

visual analogue scales (VAS) score of CRBD 0, 1, 2, 6 and 24 hours after surgery.

Time (h) Group Mean SD Median IQR
0 T 25.3 34.4 0 50
K 18.8 26.8 0 34
P 18.4 29.7 0 33
1 T 25.6 32.5 7 52
K 20.2 26.3 8 38
P 22.4 30.8 2.5 43
2 T 13.9 22.0 0 24
K 9.8 17.2 0 18
P 11.8 22.6 0 17
6 T 4.9 12.2 0 0
K 3.5 13.2 0 0
P 12.4 22.7 0 16
24 T 3.2 9.6 0 0
K 1.3 4.3 0 0
P 9.2 18.7 0 13
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Figure 3.2 Box plot illustrating VAS of CRBD 0, 1, 2, 6 and 24 hours after surgery.

a Statistically significant difference between tramadol and placebo by
Mann-Whitney U test (p=0.04)

b Statistically significant difference between ketamine and placebo by
Mann-Whitney U test (p=0.002)

c Statistically significant difference between tramadol and placebo by
Mann-Whitney U test (p=0.028)

Pairwise comparisons showed that patients receiving tramadol and ketamine

had significant lower VAS score of CRBD than those receiving placebo at both 6 and

24 hours after surgery.

3.3 Secondary outcome analysis

Postoperative pain 0, 1, 2, 6 and 24 hours after surgery

Means, standard deviations, medians and interquartile ranges (IQR) of visual

analogue scales (VAS) score of postoperative pain 0, 1, 2, 6 and 24 hours after

surgery are demonstrated in Table 3.3. In order to create normally distributed data, log

10 and natural log transformation was performed but transformed data also showed

non-normal distribution. Due to non-normal distribution of the VAS score of

postoperative pain, Kruskal-Wallis test was conducted instead of repeated measure



ANOVA. There was no statistically significant difference in postoperative pain

among groups (Figure 3.3).
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Table 3.3 Means, standard deviations (SD), medians and interquartile ranges (IQR) of

visual analogue scales (VAS) score of postoperative pain 0, 1, 2, 6 and 24 hours after

surgery.
Time (h) Group Mean SD Median IQR

0 T 42.3 32.4 49 64

K 53.0 32.1 52.5 50

P 50.7 32.0 50 48

1 T 43.6 29.3 40 48

K 51.1 29.2 49.5 49

P 46.2 30.0 48.5 51

2 T 27.5 24.1 20 39

K 25.0 25.6 20 34

P 25.5 20.7 22 26

6 T 33.0 24.8 30 45

K 28.5 22.6 23.5 36

P 37.1 28.4 31.5 35

24 T 22.4 21.7 17 35

K 20.9 18.9 16.5 22

P 26.3 21.5 20.5 35
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Figure 3.3 Box plot illustrating VAS of postoperative pain 0, 1, 2, 6 and 24 hours

after surgery.
Shoulder pain

The overall incidence of shoulder pain in this study was 30% (62 cases),

which the incidences at 0, 1, 2 and 6 hours after surgery were not different among
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three groups, whereas there was a significant difference at 24 hours after the operation

from Chi-square test (p=0.003). (Table 3.4) The number of patients reporting of

shoulder pain in tramadol group was significantly lower than in ketamine and placebo

group with p value of 0.006 and 0.001, respectively.



Table 3.4 Incidence of shoulder pain 0, 1, 2, 6 and 24 hours after surgery

Time (h) Group Shoulder pain p value
Overall T 12 (17.9%) 0.03
K 26 (37.1%)
P 24 (34.3%)
0 T 1 (1.5%) 0.62
K 3 (4.3%)
P 1 (1.4%)
1 T 3 (4.5%) 0.1
K 9 (12.9%)
P 3 (4.3%)
2 T 2 (3%) 0.06
K 8 (11.4%)
P 2 (2.9%)
6 T 4 (6%) 0.06
K 12 (17.1%)
P 5 (7.1%)
24 T 7 (10.4%) 0.003
K 21 (30%)
P 24 (34.3%)

Data presented as frequency (percentage)

33



34

Postoperative morphine consumption

Means and standard deviations of total morphine consumption during the 24
hours after surgery were 6.4 (5.2), 5.8 (3.9) and 7.4 (5.4) mg in tramadol, ketamine
and placebo group, respectively. Medians and interquartile ranges of total morphine
consumption during 24 hours after surgery were 6 (5), 6 (5) and 6 (6) mg in tramadol,
ketamine and placebo group, respectively. In order to create normally distributed data,
log 10 and natural log transformation was performed but transformed data also
showed non-normal distribution. Because of the non-normal distribution of the data,
Kruskal-Wallis test was used for statistical analysis instead of one-way ANOVA.
There was no statistically significant difference among groups with p value of 0.29
(Figure 3.4).
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Figure 3.4 Side-by-side box plot of the total amount of 24-hour morphine

consumption after surgery.



Adverse events

The incidence of all adverse events was demonstrated in Table 3.5.

Table 3.5 Adverse events
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Adverse events Tramadol Ketamine Placebo p
n=67 n=70 n=70 value

Sedation level 0.29

1 28 (41.8%) | 22 (31.4%) | 27 (38.6%)

2 39 (58.2%) | 45 (64.3%) 42 (60%)

3 0 3 (4.3%) 1 (1.4%)

4 0 0 0
PONV 0.06

Queasy 10 (14.9%) 8 (11.4%) 15 (21.4%)

Severe nausea 6 (9%) 18 (25.7%) | 10 (14.3%)

Vomiting 16 (23.9%) 11 (15.7%) 3 (4.3%)
Blurred vision 1 (1.5%) 1 (1.4%) 0 0.77
Respiratory depression 0 0 0 N/A
Hallucination 0 0 0 N/A
Postoperative hypertension | 22 (32.8%) | 23 (32.9%) 28 (40%) 0.6
Postoperative tachycardia 5 (7.5%) 3 (4.3%) 0 0.07

Data were presented as frequency (percentage)

Sedation level: 1=fully awake, 2=somnolent, responsive to verbal command,

3=somnolent, responsive to tactile stimulation and 4=asleep, responsive to painful

stimulation

N/A not applicable
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Sedation
Patients in all groups were comparable in sedation level at PACU. No patients
were deeply sedated after the operation.
Postoperative nausea and vomiting (PONV)

The incidences and severity of PONV after surgery were not statistically
different among three groups.

Respiratory depression

No respiratory depression occurred during the study.
Hallucination
No hallucination occurred during the study.
Blurred vision
Two patients complained of blurred vision, one in each of the tramadol and
ketamine groups reported at 0 hour after surgery. However, no statistically significant
difference in blurred vision among 3 groups could be demonstrated (p = 0.77).

Hemodynamic responses

Seventy three patients (35.3%) presented with hypertension (systolic blood
pressure (SBP) > 140 or diastolic blood pressure (DBP) > 90 mmHg) during the 2
hours of PACU stay. Eight patients (3.9%) have tachycardia (heart rate > 100 beats
per minute) during recovery. There was no statistical difference in postoperative
hypertension and tachycardia among the three groups.



CHAPTER 4
DISCUSSION

Our study demonstrated that intra-operative intravenous tramadol and
ketamine are both effective in reducing the severity of CRBD after elective
laparoscopic surgery 6 and 24 hours after surgery without significant adverse events
compared with no treatment.

Intra-operative urinary catheterization causes patients distressed from CRBD
during recovery. It exacerbates postoperative pain and leads to agitation accompanied
by behavioral responses, such as flailing limbs, strong vocal response and attempts to
pull the catheter out.™*?> Moreover, hemodynamic responses to discomfort can
increase postoperative complications.

Involuntary contraction of detrusor muscles mediated by muscarinic

stimulation® 16 4,18

, up-regulation of bladder afferent C-fibers™ ~* and prostaglandins
(PGs) synthesis by activation of cyclooxygenase-2 (COX-2) enzyme’ are described as
possible mechanisms of CRBD. Therefore, several medications have been
investigated for managing CRBD according to its pathophysiology but there were
concurrent adverse effects.

Previous studies have demonstrated the efficacy of tramadol and ketamine in
attenuating CRBD in the early postoperative period. Agarwal® administered
intravenous tramadol 30 minutes before extubation which was demonstrated to lead to
a reduced CRBD severity during recovery period. Shariat Moharari and colleagues®
undertook a study of patients undergoing nephrectomy whereas the operation in the
present study was laparoscopic surgery. The discrepancy might be explained from the
results of recent study by Li et al** demonstrating that an abdominal open surgery
contributed to the occurrence of moderate to severe CRBD compared to laparoscopic
surgery. Therefore, all groups in our study had comparable VAS scores at early
postoperative period. However, both tramadol and ketamine were effective in
reducing CRBD severity relative to no treatment 6 and 24 hours after surgery. We
believe that it might be due to the effect of preemptive analgesia that prevents the

establishment of post-injury hypersensitivity.*®
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Ketamine, a phencyclidine derivative, interacts with multiple binding sites
including N-methyl-D-aspartate (NMDA) and non-NMDA glutamate receptors,
nicotinic and muscarinic cholinergic, monoaminogenic and opioid receptors.
Interactions with voltage-dependent ion channels such as sodium and L-type calcium
channels also have been described. Its elimination half-life is 2-3 hours and
norketamine, the primary metabolite, has one-third potency of the original compound
but may play role in the prolonged analgesic actions. Ketamine was reported that even
a remarkably small doses (0.1-0.5 mg/kg) of drug last for a relatively prolonged
period of time (>6 hour) due to NMDA antagonist action, which prevents the
induction of central sensitization and abolish hypersensitivity.*’

Tramadol inhibits the detrusor activity by inhibition of M1 and M3
receptors.®® In addition to a mu-opioid agonist effect, it enhances the spinal
descending inhibitor pathway by inhibition of both 5-hydroxytryptamine (5-HT) and
norepinephrine reuptake, together with presynaptic stimulation of 5-HT release.*
Among its metabolites, M; (O-desmethyltramadol) is predominate and contributes to
its analgesic effect.*® Preemptive analgesic effect of tramadol has been reported after
a variety of surgical procedures.®*>

In the present study, postoperative pain intensity and 24-hour morphine
consumption were comparable between the groups. The incidence of shoulder pain
was significantly lower in patients receiving tramadol. It has been proposed that a
multimodal strategy be adopted to manage shoulder pain after laparoscopy.>* > An
infusion of tramadol with ketoprofen was reported to be an effective means of
addressing post-laparoscopy shoulder pain in a nonrandomized trial.>® We found that
a single dose of tramadol alleviated shoulder pain after laparoscopy, which is usually
minor on the first day but becomes significant on the following day.>’

Regarding adverse events, the proportion of patients in tramadol group had a
higher PONV severity than those in ketamine and placebo group but it was not
significant, which may be due to an insufficient sample size. Two patients reported
blurred vision immediately after surgery which was resolved at the next hour. One of
each patient was in tramadol and ketamine groups. The symptom may be the
consequence of tramadol acting on opioid receptor causing myosis, ketamine induced

nystagmus or residual effect of anesthesia.



In terms of safety, no respiratory depression or hallucinations occurred and
hemodynamic changes were comparable between all three groups. Therefore, both
drugs are relatively safe for prophylaxis usage during perioperative period.

There were several limitations in our study. Firstly, CRBD is a subjective

symptom which is difficult to evaluate but we used VAS score, a well-validated
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instrument for assessing pain in adults. Secondly, the majority of patients in the study

were female which happened by chance, however, the proportion of males and

females in each group were comparable. Thirdly, deep visceral pain after laparoscopy

may interfere with the CRBD symptoms but we strongly clarify CRBD characteristi
to all patients at recruitment. Lastly, despite knowing that CRBD is resistant to
conventional opioid therapy, postoperative surgical pain management with opioids
can possibly mask the symptoms of CRBD or mimic the adverse effects of study
drugs. Although the total amount of opioids administered in the study was not
different, however, further studies with the control of opioid analgesics are
recommended.

In conclusion, the intravenous administration of tramadol 1.5 mg/kg and
ketamine 0.5 mg/kg before urinary catheterization are both effective in reducing the
severity of postoperative CRBD 6 and 24 hours after elective laparoscopic surgery
without significant adverse effects compared with no treatment. Tramadol may be
more preferable than ketamine because it appears to decrease post-laparoscopy

shoulder pain.

CS
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Appendix A ASA Physical Status Classification System

ASA Physical Status | - A normal healthy patient

ASA Physical Status 11 - A patient with mild systemic disease

ASA Physical Status 111 - A patient with severe systemic disease

ASA Physical Status IV - A patient with severe systemic disease that is a
constant threat to life

ASA Physical Status V - A moribund patient who is not expected to survive
without the operation

ASA Physical Status VI - A declared brain-dead patient whose organs are being

removed for donor purposes
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Appendix B New York Heart Association (NYHA) Functional Classification

NYHA Class I - Cardiac disease, but no symptoms and no limitation in
ordinary physical activity.

NYHA Class Il - Mild symptoms (mild shortness of breath and/or angina) and
slight limitation during ordinary activity.

NYHA Class Il - Marked limitation in activity due to symptoms, even during
less-than-ordinary activity. Comfortable only at rest.

NYHA Class IV - Severe limitations. Experiences symptoms even while at rest.

Mostly bedbound patients.
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Appendix C Patient information
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Appendix D Informed consent
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Appendix E Data collection form

Case IDD I:l I:l

Date....o.oooviiiiiiii
Data collection form

NAME. .o
HN. .o
AL years
Gender 0Male o Female
Weight. ..o kg
Height.... ... cm
OPIALION. ...ttt
Duration of surgery............ccooovvviiiniinnnn. hour...........ooooiiiiiii min
Total intraoperative fentanyl.............................. mcg

Dynastat injection o Yes o No

55
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Visual Analogue Scale (VAS) of catheter-related bladder discomfort (CRBD) at
0, 1, 2, 6 and 24 hours after admitting to post-anesthetic care unit (PACU)

Time VAS of CRBD Busco
(h) o hilgvamennmeaaiudaan: pan
(mg)
0
I |
I I
Tutiems §dn higuaieuiniiga
1
I |
I I
litiorms §dn liguauneniniiga
2
I |
I I
litiorms §dn liguauneuiniiga
6
I |
I I
litiorms §dn higuaeuiniiga
24
I |
I I
Tuiorms Fdn higuawneuniiga




57

Visual Analogue Scale (VAS) of post-operative pain at 0, 1, 2, 6 and 24 hours

after admitting to post-anesthetic care unit (PACU)

Tsitlarae

hamniige

Time Post-operative pain VAS Mor
(h) anuthauwan1da phin
€
(mg)
0
I
I
Tirhaiae thannitga
1
I
I
Tirhaiae thannitga
2
I
I
Tuilaiae thamniiga
6
I
I
Tuilaiae thamniiga
24




Hemodynamic status and side effects of study medications

58

Oh

1h

2h

6h

24 h

BP

HR

RR

SpO2

02 therapy

Room air

Mask & bag or cannula(L)

Sedation

1= dudim

2 = nmdy, SﬂﬂﬂQﬂﬁu

3 = fauwdu, UgnduTasmsduriad

4 = wavan, UgnauTasmanszduldiiy

PONV

1 = Nifiens

Ondansetron (Onsia) received (mg)

Metoclopramide (Plasil) received
(mg)

Respiratory depression
0 = No (SpO, room air > 90%)
1 =Yes (SpO, room air < 90%)

Hallucination (#fu3e, Taana)
0=No
1=Yes

Blurred vision (s, siusmwdieou)
0=No
1=Yes

Shoulder pain (1halwa)
0=No
1=Yes




59

Appendix F Case record form

Date....cooooviiiii Case ID I:l I:l I:l

Case record form

Comparison of intravenous tramadol and ketamine for prevention of catheter-related
bladder discomfort (CRBD) after laparoscopic surgery: A randomized, placebo-
controlled, double-blind study

Baseline data

Age (year)
Gender o Male (1)
o Female (2)
Weight (kg)
Height (cm)
BMI (kg/m2)
Type of operation o Laparoscopic upper abdominal surgery (1)

o Laparoscopic lower abdominal surgery (2)

o Laparoscopic uterine surgery (3)

o Laparoscopic ovarian surgery (4)

o Laparoscopic nephrectomy/adrenalectomy (5)

Duration of surgery (min)

Intraoperative fentanyl

(mcg/kg)
Dynastat o Yes
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Efficacy outcomes

Visual analogue scale (VAS) of CRBD and postoperative pain at 0, 1, 2, 6 and 24
hours after admitting to post-anesthetic care unit (PACU)

Time Oh 1h 2h 6h 24 h Total

VAS of CRBD

Postop pain VAS

Buscopan (mg)

Morphine (mg)

Hemodynamic status, side effects, shoulder pain and safety outcomes

Time Oh 1h 2h 6h 24 h

BP (mmHg)

SBP

DBP

MAP

HR

RR

Sp02

Sedation level

PONV

Ondansetron

received (mg)

Respiratory

depression

Hallucination

Blurred vision

Shoulder pain

Others
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