Prophylactic use of intravenous tramadol vs
intravenous nalbuphine for control of postspinal
shivering after knee arthroscopy: a randomized double-
blind placebo controlled trial

Ohesis
Submitted fov Pantial Fullillment of Master Degree in
Anesthesia

Mohamed Shahat Mohamed Etman
M.B.B.CH Faculty of Medicine, Ain Shams University

(Under Supervision of
Prof. Dr. Adel Mihael Fahmy

Professor of Anesthesia, Intensive Care and Pain Management
Faculty of Medicine- Ain Shams University

Assist. Prof. Dr. Ibrahim Mamdouh Esmat

Assistant Professor of Anesthesia, Intensive Care and Pain Management
Faculty of Medicine- Ain Shams University

Dr. Tarek Shabana

Lecturer of Anesthesia, Intensive Care and Pain Management
Faculty of Medicine- Ain Shams University

Oraculty of Medicine- Ain Shams (niversity

2018



) : l-."
‘q, : i Nl K=
& NG
. =

e

p

)
A




Acknowledgment

First and foremost, I feel always indebted to ALUAH, the
Most Kind and Most Merciful.

I'd like to express my respectful thanks and
profound gratitude to rof. Dr. Adel Mihael

(Falhny, Professor of Anesthesia, Intensive Care and
Pain Management - Faculty of Medicine- Ain Shams
University for his keen guidance, kind superuvision,
valuable advice and continuous encouragement, which
made possible the completion of this work.

I am also delighted to express my deepest
gratitude and thanks to dAssist. Prof. Dr.

Fbralvime Mamdoulh Esmat, Assistant Professor of
Anesthesia, Intensive Care and Pain Management,
Faculty of Medicine, Ain Shams University, for his kind
care, continuous supervision, valuable instructions,
constant help and great assistance throughout this work.

I am deeply thankful to De. Tarele Shabana,
Lecturer of Anesthesia, Intensive Care and Pain
Management, Faculty of Medicine, Ain Shams
University, for his great help, active participation and
guidance.

I would like to express my hearty thanks to all my
family for their support till this work was completed.

Last but not least my sincere thanks and
appreciation to all patients participated in this study.

MWohamed Shahat Mohamed Etman



Title Page No
List of Tables ...ooooiiii e 5
List of FiuIes......ccviiviiiie et 6
INtroduction .........cocooiiiiiii e 1
Aim of the WOork ..o 3
Review of Literature...........coccooviiiiiiiniiiic 4
Patients and Methods...........ccccooiiiiiiiniiiii e, 31
ReSUILS .o 36
DISCUSSION. ..ttt e 49
CONCIUSION ...t e 55
SUMIMATY ...ttt ettt e et e et e e etaeeeaaeeeeaae e 56
References .......cooviiiiiiiiie e 59

Arabic Summary



List of Calbles

Table No. Title Page No.
Table (1): Classification of hypothermia................................ 10
Table (2): Deleterious effects of hypothermia........................ 10

Table (3):

Table (4):

Table (5):

Table (6):

Table (7):

Table (8):

Table (9):
Table (10):

Table (11):

Demographic characteristics among the
studied Cases .......ccoovvivieiiiiic 37

Respiratory rate (breath/minute) among
the studied cases .......c.cccceeeviviieiicciieceee, 38

O2 saturation (%) among the studied
CASBS. cuttiieieeiieee ettt eeeeetae e e eette e e e et ae e e etteae e e etaae e e eareae s 40

Heart rate (beat/minute) among the
studied CaSeS .......cocevieriiiie 41

Mean arterial blood pressure (mmHg)

among the studied cases. ............cccceeveieiieieinncnnn, 42
Axillary temperature (C°) among the

studied CaSeS .......cooevieiiiie 43
Sedation grade among the studied cases ............. 44

Nausea and vomiting among the
studied CaseS.......ccceevievieeiieeee e 45

Shivering among the studied cases....................... 46



Fig. No. Title Page No.
Figure (1): Hypothalamic thermoregulation. ......................... 9
Figure (2): Hypothermia following general

anaesthesia.........cocooiiiiiii e, 14
Figure (3): Thermoregulation thresholds in human .......... 15
Figure (4): Emg - tonic - pattern of shivering .................... 20
Figure (5): Emg - clonic - pattern of shivering .................. 20
Figure (6): Neural pathways involved in shivering............ 21
Figure (7): Grades of shivering...........cccccoeveeveviecciieciiene, 22
Figure (8): Flow chart of the study...........c..ccoooeviiiieeiennne 36
Figure (9): Respiratory rate among the studied

CASES .vveutietie ettt ettt et ettt 39
Figure (10): Og2 saturation among the studied cases............. 40
Figure (11): Heart rate among the studied cases.................. 41
Figure (12): Mean arterial blood pressure among the

studied cases .......cocviriiiiini e, 42
Figure (13): Axillary temperature among the studied

CASES ..vveutietieeieeet et et eib e et sttt st 43
Figure (14): Sedation grade among the studied cases.......... 44
Figure (15): Nausea and vomiting among the studied

CASES .ttt ettt ettt et sttt et st 45
Figure (16): Incidence of shivering among the three

studied Cases .......cccovviviiiiii e 46
Figure (17): Grade of shivering grade among the

three studied cases.......c..cccoceveviiininiienne 47

Figure (18):

Onset of shivering onset among the
three studied cases.......c..cococevevieiivincieine 47



CIntroduction =

INTRODUCTION

One of the most common complications encountered by an
anesthesiologist during the perioperative period is
shivering. Shivering occurs during both general anesthesia and
regional anesthesia. The incidence of shivering reaches 33% in
patients undergoing surgery under regional anesthesia. A
number of factors including age, duration of surgery,
temperature of the operating room and the infusion solution are
risk factors for hypothermia and shivering (Bhattacharya et al.,
2003).

Shivering causes patient discomfort because of severe
muscle movements. It also induces elevated blood pressure and
tachycardia, aggravates wound pain by stretching incision,
increases intra ocular pressure and increases intracranial
pressure. Shivering may also increase tissue oxygen demand by
as much as 150% and is accompanied by increase in minute
ventilation and cardiac output to maintain aerobic metabolism.
This eventually leads to increased oxygen consumption and
increased carbon dioxide synthesis that results in an increased
pulmonary ventilation capacity and cardiac workload, and an
increase in the metabolic rate by up to 400%. Shivering may
also interfere with the monitoring of patients by causing
artifacts of electrocardiography, blood pressure and pulse
oximetry (Sajedi et al., 2008).
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The proposed mechanism for shivering after spinal
anesthesia is the re-distribution of body heat from the center of
the body to the periphery. As a result, the afferent temperature
signal in the anesthetized area is not transmitted to the
thermoregulation center located in the hypothalamus. This
causes a disruption of normal temperature regulation, resulting
in a decreased core temperature and increased shivering (Sagir
etal., 2007).

Various drugs have been used to prevent and treat
Shivering in patients who receive spinal anesthesia. Among

these drugs tramadol and nalbuphine (Pawer et al., 2011).

Nalbuphine is a semisynthetic agonist-antagonist opioid,.
It acts as an agonist at kappa receptors and has a high affinity
for these receptors. While the mechanism of action for
nalbuphine is still up for debate, studies have found this drug
effective for the treatment of shivering (Kyokong et al., 2007).

Tramadol is a p-opioid receptor agonistic drug that has a
modulatory effect on central mono-aminergic pathways, and
thus inhibits the neuronal uptake of noradrenaline/serotonin and
encourages hydroxytriptamine secretion which resets the body
temperature regulation center. It has gained a reputation in

many clinical trials for the control of shivering (Zahedi, 2004).
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AIM OF THE WORK
6he aim of this work was to compare the efficacy of
i

ntravenous tramadol and intravenous nalbuphine for
prevention of post spinal shivering in patients undergoing knee

arthroscopy.
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POST-ANESTHETIC SHIVERING

@ost-anesthetic shivering refers to spontaneous,
involuntary, rhythmic, oscillating and tremor-like muscle
hyperactivity that increases metabolic heat production up to

600% after general or regional anesthesia (Ozaki et al., 2009).

Postoperative shivering is a common complication
following regional anesthesia. Even a small decrease of 0.5°C
may induce shivering. Patients often identify feeling cold as
one of the most unpleasant aspects of their treatment,
sometimes worse than any pain associated with the procedure.
Shivering is not only subjectively unpleasant but is
physiologically stressful because it elevates blood pressure,
heart rate, oxygen consumption, and plasma catecholamine
concentrations. Moreover, shivering may aggravate pain and
hinder wound closure by simply stretching surgical incisions
(Buggy and Crossley, 2008).

Emergence from even brief general anesthesia is
sometimes also associated with shivering. Although the
shivering can be part of nonspecific ¢ neurological signs
(posturing, clonus, or the Babinski’s sign) that are sometimes
observed during emergence, shivering is most often associated
with hypothermia and volatile anesthetics. Regardless of the
mechanism, shivering appears to be more common after longer
durations of surgery and the use of greater concentrations of a
volatile agent (Morgan et al., 2013).
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Occasionally it is intense enough to ¢ cause hyperthermia
(38-39°C) and metabolic acidosis, both of which promptly
resolve when the shivering stops (Morgan et al., 2013).

Postoperative shivering is also a common complication
following regional anesthesia both spinal and epidural
anesthesia lower the shivering threshold and vasoconstrictive

response to hypothermia (Horn et al., 2003).
Etiology of post-anesthetic shivering

Thermogenic: of all complications of hypothermia,
reported shivering is the most frequent and probably the most
familiar even a small decrease of 0.5°C may induce shivering
(Horn et al., 2003).

Non-Thermogenic: Other causes of shivering during
anesthesia are sepsis, drug allergy, or a transfusion reaction
(Morgan et al., 2013).

Physics of Heat Transfer

Through several processes, including radiation,
conduction and convection, and evaporation Heat loss occurs
primarily from the skin of a patient to the environment, of
these, radiation is most significant and accounts for 60% of
total heat loss. Radiation is emitted in the form of infrared rays,
a type of electromagnetic wave. From core body tissues is

transported in blood to subcutaneous vessels, where heat is lost
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to the environment through radiation. This manner of heat loss
is the basis for the familiar technology used to sense and
identify the locations of persons in buildings who are out of
normal view. Radiation is the major source of heat loss in most
surgical patients (Guyton and Hall, 2006).

About 22% of heat loss occurs by evaporation, as energy
in the form of heat is consumed during the vaporization of
water. Water evaporates from the body even when not
sweating, but mechanisms that enhance sweating increase
evaporation. As long as skin temperature is greater than its
surroundings, radiation and conduction provide heat loss. At
very high environmental temperatures, these processes cannot
work, and evaporation is the only manner in which heat can be
dissipated. This generally is not the case in the clinical setting

(Hanania and Zimmerman, 2005).

Conduction refers to loss of kinetic energy from
molecular motion in skin tissues to surrounding air. Water
absorbs far more conducted heat than air, and this accounts for
more rapid hypothermia during accidental drowning, as well as
the efficacy of water baths to cool hyperthermic patients. For
this to be effective, warmed air or water must be moved away
from the skin surface by currents, a process called convection.
This accounts for the cooling effect of wind and laminar air
flow in many surgical suites Conduction and convection
account for 15% of body heat loss (Morgan et al., 2013).
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Thermoregulation

The processing of thermoregulatory response has three
components: Afferent thermal sensing, Central regulation and
Efferent responses. Together they work to maintain normal core
body temperature (Bhattacharya et al., 2003).

. fferent

Thermal sensing Signals from cold receptors (excited by
temperatures below a set threshold) travel along a delta fibers
and Signals from warmth receptors (excited by temperatures
above threshold) are traveled along c fibers Thermal inputs get
integrated at the level of spinal cord eventually it arrives at the
hypothalamus, the primary thermoregulatory control center in
mammals (Pehl et al., 2000).

» Central regulation

Preoptic region of the anterior hypothalamus is the
dominant autonomic thermoregulatory controller in mammals
(Bhattacharya et al., 2003).

It is unclear how the body establishes the temperature
threshold, but its appear to involve several neuro transmitters
including dopamine, norepinphrine, acetylcholine, factors such
as food intake thyroid dysfunction menstrual cycle infection,
circadian rhythm and other drugs are known to alter
temperature thresholds (Guyton and Hall, 2009).
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» Efferent responses

Behavior is the most effective response for
thermoregulation. This includes dressing appropriately,
modifying environmental temperature, assuming bodily
positions that diminish or enhance heat loss, and increasing
voluntary movement to generate heat production (Buggy and
Crossley, 2000).

As temperature receptors transmit information to the
hypothalamus, it is integrated and compared with threshold
settings. Values above or below these thresholds determine the
efferent response that is generated Efferent outputs from the
hypothalamus regulate body temperature by altering
subcutaneous blood flow, sweating, skeletal muscle tone, and

overall metabolic activity (Sessler, 2008).
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Temperature inputs to
hypothalamus from
skin, core tissues,
spinal cord and brain
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followed by Range
Vasodilation (~0.2°c)

Figure (1): Hypothalamic thermoregulation. Temperature inputs to the
hypothalamus are integrated and compared with threshold temperatures
that trigger appropriate thermoregulatory responses. Normally these
responses are initiated at as little as 0.1°C above and below normal body
temperature of 37°C (98.6°F). Therefore the difference between
temperatures that initiate sweating versus those initiating vasoconstriction
is only 0.2°C. This is defined as the interthreshold range and represents
the narrow range at which the body does not initiate thermoregulatory
efforts (Sessler, 2008).




