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ABSTRACT

Post operative pain renmains one of the nost conmon and difficult

probl ens encountered in clinical practice. Pain can affect numerous
physi ol ogi cal processes and prol ong surgical recovery. This
descriptive study was conducted to deternmine if relationships exist

bet ween type of surgery, pain relief and occurrence of side effects. A
retrospective chart audit of 133 surgical patients who received co-
axial narcotics for pain managenent was conducted. The sanple was
obtai ned froma 155 bed hospital. A description of patients age
gender, type of surgery, type of narcotic infusion, side effects,

i nci dence of breakthrough pain, and treatnments were recorded and cross
tabul ated. The follow ng three surgical categories energed; abdon nal

t horacot ony, and orthopedic. Breakthrough pain was reported in
76(58.9% cases, of these fifty seven (75% had abdoni nal surgery,
17(22. 4% had thoracic surgery, and 2(40% had orthopedic surgery. By
surgi cal category breakthrough pain occurred in 57 of 106(54.8%

abdoni nal cases, 17 of 22(81% of thoracotomes, and 2 of 5(40% of
orthopedi c cases. Side effects included 6(4.7% respiratory depression
(n=6). The incidence of nausea and voniting was conparable within
abdom nal and thoracotony cases, 34.9% and 31.8%respectively.

Pruritis occurred in 18(17.6% of abdoni nal cases and 5(22.7% of

t horacotoni es. I nconsistencies in docunentation and nonconpliance wth
witten guidelines for patient nonitoring was found. Reconmendations

i ncluded further education for nurses in proper and tinely

docunent ati on and creation of a pain managenent service team

Key words: Postoperative, Pain, Co-axial, Narcotics, Side Effects.
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PREFACE AND/OR FOREWORD

This research was conducted to determine if any relationships exist
bet ween the type of surgery, efficacy of pain control with co-axial
narcotics, and the occurrence of side effects. It was designed to
provi de a foundation for those health care providers who nanage

post operative pain to ensure adequate pain relief is achieved with the

fewest side effects.
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Co-axial Narcotics 1

CHAPTER | : | NTRODUCTI ON

Backgr ound

Treatnent of postoperative pain is an essential elenent of
peri operative care. However, postoperative pain renmmins one of the
nost conmon and difficult problens encountered in clinical practice of
health care providers (Slack & Faut-Callahan, 1990). Despite dramatic
advances in pain control over the past ten years, many patients in the
both hospital and the comrunity continue to suffer unrelieved pain
(Carr & Thomas, 1997). Up to three-quarters of patients experience
noderate to severe pain while still in the hospital. Research has
denonstrated that the intensity of postoperative pain after major
surgi cal procedures is often underestimated and i nadequately treated by
health care workers (Browne, 1996). Pain is subjective in nature and
there are no universally accepted neans for its quantification
According to McCaffery and Beebe (1989), pain is whatever the
experiencing person says it is, existing whenever the experiencing
person says it does (p. 7).

Physi ci ans and nurses have often been charged with undertreating
pain in their patients (Browne, 1996). One reason for this is that
nmedi cal and nursing schools have traditionally overenphasi zed the side
ef fects of pain nedications. Also, who oversees pai n nmanagenent
effects efficacy of treatnent. Diverse educational backgrounds of
surgeons, anesthesia providers, and nurses directly influence care
provi ded.

Experiences and attitudes of patients can influence their responses
to neasures utilized to treat pain. Patients responses to anal gesics

vary, resulting in standardi zed dosi ng regi nens being insufficient for
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sone patients. Psychol ogical variables that influence perception of
pai n include: personality, upbringing, culture, beliefs, and the degree
of anxiety, apprehension, and fear before surgery. Physiologica

vari abl es include: site and nature of operation, type of incision, and
surgi cal mani pul ation (Sl ack & Faut-Callahan, 1990). Al of these

di fferences can inmpact the plan of care in prescribing pain managenent.

Physi ol ogy of pain

Noci ceptors, or pain receptors, in the skin and other tissues of
the body transmit pain inpulses following tissue injury. Nociceptors
are classified as A, B, and C fibers according to transm ssion speed
and si ze.

Pain i mpul ses are carried primarily on two types of fibers, the A-
delta and C fibers. A-delta fibers are nyelinated and carry
noci ceptive inmpul ses rapidly, at speeds of up to 30 mlliseconds (ms).
These small fibers primarily respond to i ntense nechani cal stimulation
produci ng sharp and prickly pain sensations that subside quickly.
| mpul ses conducted by the unnyelinated C fibers are conducted at nuch
sl ower speeds and produce persistent, poorly localized, |ong-Ilasting
bur ni ng sensati ons (MShane, 1992).

Pain fibers enter the spinal cord through the dorsal roots. The
peri pheral afferent neuron, terned the first-order neuron, has its cel
body | ocated in the dorsal root ganglion and sends axonal projections
into the dorsal horn and other areas of the spinal cord. The pain
fi ber ascends and descends one or two |levels, activating adjacent
spi nal cord segnents. A synapse occurs with a second-order afferent
neuron. The cell body of the second-order lies in the dorsal horn.

Axonal projections of this neuron cross to the contral ateral heni sphere

2
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of the spinal cord. This second order afferent neuron ascends from
that level in the lateral spinothalamic tract to synapse in the

thal anus. Along the way this neuron divides and sends axonal branches
that synapse in the regions of the reticular formation, nucl eus raphe
magnus, periaqueductal gray, and other areas in the brain stem |In the
t hal anus, the second-order neuron synapses with a third-order afferent
neuron, sending axonal projections into the sensory cortex. At these
hi gher centers the signal is interpreted as pain (Lubenow, |vankovich,
& McCarthy, 1997).

Opi 0i ds nechani sm of action

The cerebral cortex can nodify pain by stinulating rel ease of
endogenous, pain nediating, opiate-like substances call ed enkephali ns.
These substances bind to receptors in the substantia gelatinosa of the
gray matter s dorsal horn and fl oor of the fourth ventricle (MShane,
1992).

Substance P is believed to be a neurotransnitter that facilitates
pai n transm ssion. Enkephalins are thought to act by decreasing the
rel ease of substance P, thereby inhibiting the transm ssion of
noci ceptive inmpul ses (A sson, Leddo, & WIld, 1989).

Narcotics adm nistered epidurally affect pain transmission at the
opi oid receptors in the substantial gelatinosa of the dorsal horn,
peri aqueductal gray, and the floor of the fourth ventricle (d sson,
Leddo, & Wld, 1989). The narcotics bind to opiate receptors and
facilitate the rel ease of enkephalins. The release of substance Pis
decreased, thus decreasing pain inpulses (Pendergrass, 1991).

I mplications of pain

Pai n has been denobnstrated to affect nunerous physiol ogica
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processes that can prolong the recovery process. This necessitates the
need for nore efficacious nmeans to control pain. The clinica

rel evant sequelae for pain in surgical patients include; nausea,

vom ting, and ileus; loss of nuscle tissue, contributing to

post operative fatigue; increased demands on the heart and |ungs, and
changes in blood flow, coagulation, and fibrinolysis (Kehlet, 1996).

Pain alters pul nonary function and, subsequently, increases
pul ronary conplications. Pain causes a pattern of rapid, shallow
breathing with a reduced nunber or absence of deep breaths. This
predi sposes the patient to retention of pul nobnary secretions and
pul mronary col | apse. Major pul nonary conplications such as atel ectasis,
infection, and arterial hypoxem a nmay then devel op. These
conmplications, especially hypoxem a, has occurred days after nmjor
upper abdomi nal or thoracic surgery.

Pai n potentiates the stress response followi ng surgery. The stress
response is characterized by increased synpathetic tone, hypothal am c
stimul ation, increased catechol am ne and catabolic hornone secretion,
and decreased secretion of anabolic hornmones. Antidiuretic hornone and
al dosterone secretion are increased, |leading to netabolic disturbances.
There is a growing recognition that analgesia is an inportant factor in
preventing this stress response to surgery, thereby inproving patient
outconmes. This stens fromthe hypothesis that pain is one conponent of
the neural, endocrine, nmetabolic, and inflammatory interactions that
make up the stress response (Lewis, Wi pple, Mchael, & Quebbenan,
1994).

Pain al so hinders mobility. Inactivity postoperatively can lead to

t hr onboenbolic conditions resulting in further pul nonary and
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cardi ovascul ar sequel ae, prol onging recovery and increasing the length
of hospital stay.

Co- axi al narcotics

Co-axi al narcotics is one of the nost recent advances in the
managenment of pain. The term co-axial narcotic neans injection of
opi oids into the epidural space and/or subarachnoid space for pain
managenment. The initial application of opioids intra- thecally in
human beings for the treatnent of intractable cancer pain, led to the
wi despread postoperative use of spinal opiates in the 1980s (Bragg,
1989).

Managi ng pain with co-axial analgesia is useful because it requires
a | ower dose of narcotic and provides a higher quality of pain relief
than ot her anal gesic routes (Slack & Faut-Callahan, 1990). Co-axia
narcotics provide intense analgesia with | ess central (CNS) depressant
effects, as seen with systemc narcotics. Co-axial anal gesia does not
produce the sensory, notor, or autonomc interference associated with
| ocal anesthetics. A study by Mahoney, Noble, Davidson, and Tull os
(1992) denobnstrated that patients receiving continuous epidura
anal gesi a had greater pain relief, inproved rehabilitation courses,
shorter hospitalizations, |less need for oral narcotics, and were
general ly nore sati sfi ed.

Limtations of co-axial narcotics. Although use of co-axial

narcotics has proven to be beneficial, its practice outside the

i ntensive care unit (ICU) remains controversial. Mny factors have
i nfluenced and restricted its use. According to Sal omaki, Kokki
Turunen, Havukai nen and Nuutinen (1996), side effects and

organi zati onal problens have linted the use of postoperative epidura
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anal gesia outside the ICU. These factors have limted use of co-axia
narcotics in the | ate postoperative period when the patients di scharged
fromthe I CU and have increased nobility. Al so, nany surgeries do not
require | CU care postoperatively and to require adm ssion to the I CU
for the adm nistration of epidural norphine is to deprive sone patients
of the benefits of the technique (Ready, Loper, Nessly, & Wld, 1991,
p. 455).

Potential adverse effects of co-axial analgesia tends to be the
nunber one reason given for restricting areas where this pain
management may be utilized. The nbst common adverse effects include
respiratory depression, urticaria, nausea and vonmiting, and urinary
retention.

Respiratory depression is the side effect of co-axial narcotic
adm ni stration that causes the greatest concern. Concern for the
occurrence of potentially catastrophic respiratory depression is the
primary reason that sonme institutions |imt the usage of epidura
narcotics to | CU or post anesthesia care units (PACU) (Lubenow &
| vankovi ch, 1991).

Respiratory depression can be classified as early or late. Early
respiratory depression occurs as a result of uptake via the vascul ature
in the spinal cord area. Plasma concentrations of norphine after
epidural injection rise sharply within 15 m nutes of adm nistrati on,
| eading to respiratory depression within one hour (O sson, Leddo, &
Wld, 1989).

Late respiratory depression occurs due to a cephal ad di ffusion
(Hanbl et on, 1994). Delayed onset is related to lipid solubility of

some narcotics. Mrphine is a cormonly used narcotic associated with
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this conmplication. It is water-soluble and prone to retention in the
cerebrospinal fluid (CSF) and systenmic circul ati on (Naber, Jones, &
Halm 1994). Morphine slowy spreads cephalad in the spinal canal to
the respiratory centers located in the nedulla oblongata, resulting in
respiratory depression (MShane, 1992). The onset and severity of
respiratory depression is not predictable, but has been reported to
occur as late as 24 hours, with peak incidence between six and 12 hours
(A sson, Leddo, & Wld, 1989).

Side effects related to opioids are not Iimted to co-axial routes.
Regardl ess of their route of admi nistration, opioids are associ ated
with pruritis, nausea, vomiting, urinary retention, and respiratory
depression (Hopf & Weitz, 1994). Although, previous studi es (Ready et
al ., 1991; Rygnestad, Borchgrevink, & Eide, 1997; Salonmaki et al.,

1996) have denonstrated that epidural narcotics can be safely
adm ni stered on general nedical/surgical wards, many facilities
continue to require patients be admitted to the I1CU for nonitoring.
This will be discussed further in chapter two. These institutiona
policies have limted the use of co-axial narcotics.

Nurse s role in pain nanagenent

A key factor in pain managenent is the pivotal role nurses play.
According to McCaffery and Beebe (1989), the nurse s unique role in the
care of patients with pain can be distinguished from ot her nenbers of
the health teamin part by the anpbunt of tinme spent in direct patient
care. Nurses spend nore time with patients who have pain than any
other health care provider. The care of patients with pain is ideally
managed by a nultidisciplinary approach however, in nbst cases, nursing

is the cornerstone. The nurse s role in the care of people with pain
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i ncludes: carrying out pain relief nethods with and for the patient,
identifying the need for change or additional nethods in pain
managenent, initiating these changes, and assessing the inpact of the
care on the patient. Wen nurse s are know edgabl e i n managi ng pain,
patients receive the best results.

As co-axial narcotic infusion has becone a common technique in the
managenent of pain, nursing involvenent in patient care has expanded
Nur ses nust be know edgeabl e about associated risks and benefits of the
nmet hod and nedications utilized. This would include common side
ef fects, signs of toxicity, and maintenance of equi pnent. The success
or failure of epidural pain control outside the operating roomand | CU
depends, in part, on nursing vigilance and care (MShane, 1992). Safe
and effective nursing supervision shoul d decrease associ ated
conplications and pronote faster recovery tines.

Pr obl em

Pain is a major determ nant in how quickly patients recover from
surgical interventions. Co-axial narcotics have been shown to be
beneficial, however, these methods have been limted due to the
potential for adverse effects and institutional policies. There is a
need to determine in which surgical cases co-axial narcotics provide
the best pain relief, with the fewest side effects. Based on this
i nformation, anesthesia providers, who typically are the health care
providers who initiate co-axial narcotics can identify those surgica
cases in which co-axial narcotics provide the maxi nrum patient benefit
with fewest side effects.

Pur pose of the Study

The purpose of this study is to examine one institutions co-axia

8
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pai n managenent service, using a retrospective chart audit. A
description of patient s age, gender, type of surgery, co-axial route
(intrathecal or epidural), side effects, and treatnments will be
generated. This data will provide a description of those surgica
cases that benefit the nost fromco-axial narcotics, with the fewest
side effects.

Research Question

What types of surgical cases do patients using co-axial narcotics
experience the greatest anobunt of pain relief, with fewest side
ef fects?

Concept ual Franmewor k

The framework upon which this study is based is Virginia
Hender son s conceptual franmework for nursing. Henderson incorporated
physi ol ogi cal and psychol ogi cal principles into her personal concept of
nursing (DeMeester, Lauer, Marriner-Toney, Neal, & WIlians, 1994).
Her definition of nursing is as foll ows:
The uni que function of the nurse is to assist the individual, sick
or well, in the performance of those activities contributing to
health or its recovery (or to a peaceful death) that he would
performunaided if he had the necessary strength, will, or
know edge. And to do this in such a way as to help himgain
i ndependence as rapidly as possible (Furukawa & Howe, 1995).
Henderson identifies 14 basic needs of the patient, which conprise
the conmponents of nursing care. She views health in terns of the
patient s ability to performthese components of nursing care unai ded.
These conponents include: (a) breathe normally, (b) eat and drink

adequately, (c) elimnate body waste, (d) nobve and maintain a desirable
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position, (e) sleep and rest, (f) select suitable clothes- dress and
undress, (g) maintain body tenperature within normal range by adjusting
cl ot hing and nodi fying the environnent, (h) keep the body clean and
wel | groomed and protect the integunent, (i) avoid dangers in the

envi ronment and avoid injurying others, (j) comunicate with others in
expressi ng enotions, needs, fears, or opinions, (k) worship according
to one s faith, (I) work in such a way that there is a sense of
acconpl i shment, (m play or participate in various forns of recreation
(n) learn, discover, or satisfy the curiosity that |eads to nornal

devel opnment and health and use the available health facilities.

Hender son equates health with i ndependence. The 14 care conponents
hel p nove the patient froma state of dependence (illness) to a state
of independence (health). In this conceptualization, persons choose
their state of health. The nurse can facilitate these choices;
however, the ultimate responsibility for health lies with the
i ndi vidual (Runk & Muth-Quillin, 1989).

Hender son descri bes nursing activity as deliberate; each nursing
action is planned, executed, and evaluated. The 14 conponents of
nursing care are prioritized, acted upon, and assessed for
ef fectiveness. The patient is expected to actively participate in
care, identifying his/her own needs and conply with interventions (Runk
& Muth-Quillin, 1989).

A person is identified as a biological being whose mnd and body
are inseparable. Henderson enphasizes how the factors of age, cultura
background, physical and intellectual capacities, and enotional bal ance
af fect individual health (Furukawa & Howe, 1995). The person, as

conceptual i zed by Henderson, has fundanmental needs for shelter, food,
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and communication (Runk & Muth-Quillin, 1989).

Henderson identifies three |evels conprising the nurse-patient
relationship: a) the nurse as a substitute for the patient, b) the
nurse as a helper to the patient, and c) the nurse as a partner with
the patient. Application of these relationships can be denonstrated
during the perioperative period. |Intraoperatively, the
nurse/ anesthetist is the substitute for what the patient |acks to nake
him conplete, whol e, or independent, by the |lack of physica
strength, will, or know edge (DeMeester et al, 1994, p.106). During
conval escence the nurse/anesthetist helps the patient acquire or regain
hi s i ndependence. Effective pain control postoperatively, along with
ot her needs being net, can enhance and accel erate achi evenent of this
i ndependence. As partners, the nurse and patient together fornulate a
pl an of care. As the patient becones nore independent, the role of the
nurse di m ni shes.

In sunmary, nursing prinmarily conplenents the patient by supplying
what he needs in know edge, will, or strength to performhis daily
activities (Henderson, 1966). Henderson conpares the entire nedica
team including patient and fanmly, to a wedge on a pie graph (see
Figure 1). The size of each nenber s section depends on the patient s
current needs, changing as the patient progresses toward i ndependence

(DeMeester et al, 1994).



Patient M. Day before operation Day of operation

therapist

Second week after operation Fourth week after operation

Figure 1. How Providers, Patient, and Family Roles Change

as

Periopertive Period Progresses.

Definitions: Conceptual and Operational

Surgical cases

Operational-operations that occurred and received epidural

analgesia for pain management.
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Co- axi al narcotics

Oper ational -only epidural MNorphine/ Fent anyl .
Pain relief

Conceptual Definition; is an unpleasant sensory and enotiona
experience arising fromactual or potential tissue damage or descri bed
in terms of such damage
Operational Definition; pain score greater than 4 out of 10 on the
0-10 pain scale: 0=no pain and 10-worst possible pain. Pain score
greater than 2 out of 5 on the Wng-Baker faces pain rating scale.
Pai n score greater that 1 out of 5 on the Behavioral pain rating scale.
(Appendi x A).
Side Effects

Conceptual Definition; unwanted outcones.

Operational Definition; nausea and vomting, urticaria, and urinary
retention present or absent. (Appendix A).
Respiratory depression-respiratory rate |l ess than or equal to
10/ mi nut e, apnea greater than 20 seconds, oxygen saturation |ess than
90% or PaC2 greater than 50mHg. (Appendi x B)

Assunpti ons

1. Docunentation of pain relief and side effects is annotated
appropriately.

2. Pain is undesirable. People choose their state of health
Nur si ng scope of practice enables nurses to assist patients to
achi eve heal th.

Li mtations
This is a retrospective study which linmts the generalizability of

findi ngs.
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Sumary

Post operative pain continues to be a significant problemin
clinical practice. Pain has been denonstrated to affect nunerous
physi ol ogi cal processes prolonging recovery. This necessitates a need
to inprove pai n managenent techniques. Ildentifying which co-axia
narcotics enhance pain relief for specific surgical cases will assist
health care providers to prescribe effective pain relief neasures.
This will facilitate a patient s recovery and his or her ability to

reach i ndependence (health).
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CHAPTER | |: LI TERATURE REVI EW
I ntroduction

This review is based upon the available literature related to co-
axial narcotics utilized for postoperative pain. It includes the
hi story of pain and pai n managenent, present techniques, frequency of
adverse effects, and efficacy of co-axial narcotics.

Hi storical Review of Pain and Pain Managenent

Pain is as old as mankind. In ancient civilizations pain
resulting froman injury could easily be understood. Pain resulting
from di sease, however, bordered on the nystical side. Early nan
consi dered such pain to be the result of an intrusion into the body by
magi cal fluids, denons, or objects (Jaros, 1991). Wth the thought of
evil forces afflicting early man, the role of shanman (nedicine nman),
and sorcerer arose. Treatnment consisted of extracting the intruding
object, or making efforts to ward off or frighten away the pain denons
with such ornanents as talismans, anulets, and tiger claws. In sone
primtive societies, tattoos with exorcist signs, were applied to the
skin to keep evil spirits outside the body (Bonica, 1991).

Egyptians believed that pain from sources other than wounds were
caused by religious influences of their gods or spirits of the dead
(Boni ca, 1991). They believed that through voniting, sneezing
urinating, or sweating, denons or spirits were able to escape fromthe
body (Warfield, 1988).

Later beliefs emerged that the cause of pain evolved fromevil
spirits due to the commitment of sin and the consequent puni shnent
inflicted by an of fended deity (Bonica, 1991). As a result, the
nmedi ci ne man was replaced by the priest. |In addition to prayer, the
priest utilized natural renedies, consisting nostly of herbs to treat

pai n.



Co-axi al Narcotics 16

One of the earliest references to the use of pain relieving drugs
is found in the witings of Homer, a Greek poet in approximtely 800
B.C. Further docunentation is found in the Ebers papyrus, which was
witten about 1550 B.C. and includes an early Egyptian pharnmacopei a
whi ch contains nany prescriptions for the use of opium (Bonica, 1991).

The Renai ssance (15'" Century) period denonstrated a renewed
interest in the humanities. This new spirit of independent | earning
emerged with a consequent fall in the subservient phil osophy of
t heol ogy and the authority of the church (Jaros, 1991). Attention was
turned away from heaven, God, and life afterward to |life on earth and
the study of man, nature, and scientific nethodol ogy.

Plato s (427-347 B.C.) and Aristotle s (384-322 B.C.) works were
redi scovered and studied during this period. Leonardo da Vinci, an
educated scientist and artist, seened to be influenced by Plato as he
considered the brain the center of sensation rather than the heart,
which Aristotle believed to be the center of sensation. Leonardo
performed anatom c di ssections which led himto believe that the
pur pose of the spinal cord was to convey sensations to the brain. He
felt the sense of touch was directly related to the sense of pain
(Jaros, 1991).

Reason and anal yti ¢ deduction bl ossoned during the Renai ssance.
Leadi ng the forefront was Renee Descartes, a French mathematician. He
descri bed nerves as hol |l ow tubes through which fine threads originating
in the brain coursed through the body, ending in the skin or other
tissues. These fine threads transmtted sensory stimuli to the brain.
Sensations had to interact with the nmind or soul, which Descartes
considered to be separate fromthe body and unaffected by external and
mechani cal forces. |Integration of the nmind and body, according to

Descartes, occurred within the pineal gland. Pain, therefore, was a
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state of excessive sensory awareness nodul ated by the m nd (Jaros,
1991).

During the nineteenth century, significant advances were nade in
pai n therapy (Bonica, 1991). Anong the npbst inportant was the
i sol ation of norphine fromcrude opiumby Serturner in 1806. The
i sol ation of other opium al kal oi ds, such as codiene, followed in 1832.
In 1828, Leroux reported the isolation of salin, which led to the
i ntroduction of salicylic acid, sodiumsalicylate, and acetanalid. In
1899, Dresser produced acetyl salicylic acid, which was narketed by the
Bayer Conpany as aspirin.

A mlestone in the prevention and treatnment of pain was the
public dermonstration in 1846 at the Bullfinch anphitheater of the
Massachusetts General Hospital. WIIliamT. Mrton provided an
anesthetic to Edward G Abbott for excision of a neck lesion. The
anesthetic utilized was diethyl ether. Abbott recalled after the
surgery that he was aware of the surgery, but experienced no pain
(Calverley, 1997). This successful denonstration led to the
devel opment of general anesthetics.

In 1884, Karl Koller a medical student, discovered cocaine as a
| ocal anesthetic (Calverley, 1997). The discovery of cocaine and the
devel opment of the needle and syringe during the same era, led to the
subsequent wi despread use of |ocal anesthesia and anal gesia. Anal gesia
was achi eved not only for surgery but also for diagnosis and therapy of
nonsur gi cal pain (Bonica, 1991). Oher nmethods for achieving pain
managenent during this century included hypnosis and psychot herapeutic
procedures.

During the first seven decades of this century, anal gesia nethods
to treat acute and chronic pain advanced significantly. Progress

occurred due to the devel opnent, testing, and clinical application of
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system ¢ anal gesi cs through advances in synthetic chem stry and
phar macol ogy. Consequently a variety of narcotic and nonnarcotic
anal gesi cs were devel oped and introduced for clinical use.

Co- axi al narcotics

The usage of co-axial narcotics was first introduced in the
ni neteenth century. J.L. Corning has been credited with being the
first to use epidural analgesia in 1885. However, fromhis own
description of the two experinments attenpted, he neither intended nor
achi eved a genui ne epidural (Bromage, 1954). August Bier perfornmed the
first spinal blockade for surgery in 1898 (Calverley, 1997). 1In 1901
A. Sicard and MF. Cathelin of France popul arized the caudal approach.
T. Tuffier attenpted epidural anal gesia by the |lunbar route later that
same year. He was, however, unsuccessful, which discouraged further
attenpts of epidural analgesia for many years (Bromage, 1954). |In that
sane year, Dr. Katawata of Japan reported the injection of 10 mlligram
(mg) of norphine conmbined with 20 ng eucai ne, a local anesthetic, into
t he subarachnoi d space of two patients with uncontrollabl e back pain.
The patients reported excellent pain relief lasting fromtw days to
several days. Dr. Katawata reported no side effects. For unclear
reasons, this techni que was abandoned for approximately 75 years
(Benedetti, 1987).

In 1921, Fidel Pages renewed interest in the mdline | unbar
approach, denonstrating the increased ease of access and w der
applicability of this route as conpared with the caudal route (Bronage,
1978). His method for identifying the epidural space was primarily
tactile, detecting the feel of the needle passing through the
i gamentum flavuminto the epidural space. The degree of skil
required for this technique was a limting factor in its use. Pages

provi ded a denonstration of epidural anesthesia in 1921, but died soon

18
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after his paper appeared in a Spanish nilitary journal. Ten years
later, A°M Dogliotti devel oped a technique that identified the

epi dural space by the |oss-of-resistance. This technique is wdely
utilized today (Calverley, 1997).

During the 1930s, the node of action of epidural blockade
remai ned conjectural. This uncertainty of action and |lack of attention
to the different variabl es encountered between different drugs and
different patients fueled the controversy related to the technica
managenent of epidurals. The majority of anesthesia providers regarded
the method as unreliable and dangerous, particularly in unskilled
hands. |n 1946, with the advent of neuronuscul ar bl ocki ng agents, use
of local injection techniques suffered a sharp decline (Bronage, 1978).

In 1944, E. Tuohy of the Mayo dinic introduced two nodifications
of continuous spinal techniques: the Tuohy needl e and the indwelling
epidural catheter. 1In 1949, M Curberlo of Cuba, used the Tuohy needl e
and indwel ling catheter to performthe first continuous epidural
anesthetic. In that same year, J.G Celand described the use of
continuous catheter epidural for postoperative anal gesia. Although
ef fective anal gesia was naintained for one to five days post surgery, a
significant synpathetic bl ock acconpani ed the anal gesia requiring al
patients to receive one dose of a vasopressor (Calverley, 1997).

Ancient civilizations were the first to describe the use of
narcotics. However, it wasn t until the md 1970s that an
under st andi ng of their node of action was discovered. |n 1975,
endogenous opi ate-1i ke conmpounds cal |l ed endorphi ns and enkephal i ns were
di scovered. In the follow ng year, opioid receptors were discovered in
the substantia gel ati nosa of the spinal cord (Bragg, 1989). Endor phins
and enkephalins were thought to nmodul ate the transm ssion of pain by

their action on the spinal cord opiate receptors. It was proposed,
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narcotics administered into either the epidural or intrathecal space
mght mimc this action (Yakish & Rudy, 1976). The initial application
of opioids intrathecally in human beings for the treatnent of
intractabl e cancer pain, led to the w despread postoperative use of
spinal opiates in the 1980s (Bragg, 1989).

Uilization of Co-axial Narcotics

Anatony. The spinal cord is enclosed by three nmenbranes: the pia
mat er, the arachnoid nenbrane, and the dura mater. The pia mater, the
i nner |ayer, adheres to the spinal cord. The arachnoid layer is
| ocated between the pia mater and the dura mater. The cerebrospina
fluid (CSF) flows between the arachnoid |ayer and the pia mater in the
i ntrathecal (subarachnoid) space. The dura mater is the outernost
| ayer (A son, Ustanko, Melland, & Langeno, 1992).

The epidural space lies outside of the dura mater. This
potential space contains connective and fatty tissue, arterial and
venous networ ks, and spinal nerves (Pendergrass, 1991). It functions
as a fatty pad that surround the spinal cord and acts as a depot for
narcotics (Naber, Jones, & Halm 1994, p.69). Intrathecal anal gesia
differs fromepidural analgesia in that narcotics are delivered
directly into the subarachnoid space (Pendergrass, 1991).

The site for introducing narcotics for epidural and intratheca
pai n managenent is typically perforned in the |ower |unbar region. The
| ayers traversed for both techniques include the skin, subcutaneous
ti ssue, supraspinous ligament, interspinous |iganment, and |iganentum
flavum The epidural nethod concludes by |ocating the epidural space
This space is generally located using the |oss of resistance technique
after passing through the liganentum flavum The intrathecal technique
i nvol ves penetrating the epidural space and dura mater into the

subarachnoi d space, identified by the presence of CSF (Bragg, 1989).
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Narcotics utilized. The npst conmon narcotics utilized for pain

managenment with co-axial routes are norphine and fentanyl. Based on
phar noki netics, they vary in rate of onset, duration of effect, and
concentration in CSF. Morphine, which has a low lipid solubility
remains within the CSF in substantial quantity and diffuses slowy into
nerve tissue, accounting for its delayed onset. |ts tenacious binding
to opiate receptors is responsible for its long duration of action
(Cohen, 1989). It has the advantage of spreading rostrally, saturating
areas of the spinal cord well beyond the site of injection. Fent anyl ,
which is much nore |lipid soluble than norphine, remains in the CSF for
a shorter period of time. Consequently, onset is nmore rapid with a
shorter duration. Fentanyl is less likely to mgrate rostrally,

provi ding nore of a segnental analgesic effect (Stoelting & M1l er
1994) .

I ntrat hecal and epidural pain managenent both provide adequate
pain relief. However, intrathecal opioids are not as widely utilized
as epidural narcotics. Intrathecal narcotics are usually adninistered
by a single injection into the subarachnoid space (Stoelting & MIler
1994). Catheters for continuous intrathecal injections are avail abl e,
however, problems with kinking of the catheter and increased risk of
meningitis limt the practicality of this nethod. Epidural narcotics
are admnistered intermttently or continuously into the epidura
space. |If proper sterile technique is maintained, an epidural catheter
can be utilized to adm nister narcotics up to seven days (Dean, 1991).

According to Stoelting and MIler (1994), the intratheca
t echni que provi des the advantage of precise and reliable placenent of
| ow concentrations of a drug near its site of action. Intratheca
adm ni stration of opioids innmediately produces high CSF concentrations

of drug (Chaney, 1995). The onset of analgesic effect is directly
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proportional to lipid solubility, whereas duration is prolonged with
hydrophilic drugs (Stoelting & MIler, 1994).

When a narcotic is placed in the epidural space, it must diffuse
across the dura before it can reach the spinal cord and initiate its
action. The diffusion of the drug is both concentration and tine
dependent, requiring the adm nistration of a significantly |arger
amount than an intrathecal dose, and requiring a |l onger time for onset
of action. The highly vascul ari zed epi dural space accounts for the
significant redistribution of drugs, increasing the plasm drug |evel
(Sl ack & Faut-Call ahan, 1991). The epidural space al so contains fat,
connective tissue, |ynmphatics, and spinal nerves, providing a depot for
narcotics (Naber, Jones, & Halm 1994).

The action of narcotics in the spinal cord resenbles the action
of enkephalins. Opiate receptors are present in the dorsal horn of the
gray matter. This is the zone where the primary afferent synapses with
the second order neuron, which in turn transmts the pain inpulses to
the cortex of the brain. A neurotransmitter, substance P, is believed
to be rel eased between the first and second order neuron, facilitating
this transm ssion. Nornmally, enkephalinergic neurons rel ease
enkephal i ns, which diffuse to and bind to the opiate receptor,

i nhibiting rel ease of substance P. However, this internal nmechanismis
l[imted. Narcotics are able to minmic this action of endogenous
enkephalins. Narcotics diffuse into the dorsal horn and bind to the
opi ate receptors, blocking the rel ease of substance P and pain

transm ssion (Cohen, 1989).

Ef fects of Co-axial Narcotics

The use of co-axial narcotics for postoperative pain managenent
is increasing in popularity. The use of narcotics in this way provide

pain relief while maintaining nobility and awareness with ninimal side
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effects (Litwack & Lubenow, 1989). To provide efficacious and safe
pai n managenent, one needs to be aware of adverse effects that can
result with co-axial narcotics. Although other side effects may occur
the four classic side effects are respiratory depression, pruritis,
nausea and vomiting, and urinary retention (Bromage, Canporesi, Durant,
& Ni el sen, 1982; Chaney, 1995; MShane, 1992).

Stenseth, Sellevold, & Breivik, (1985) perforned a prospective
study analyzing the effects and side effects of epidural morphine for
pain relief in 1085 patients. Patients were grouped according to the
type of surgery perforned. The category of surgeries included:

t horaci ¢, abdomi nal, urologic, and/or orthopedic. Nurses nonitored
patients for respiratory depression, itching, nausea and vomting, and
urinary retention. Nal oxone and other treatments were recorded. Prior
to discharge, the patients were interviewed for overall effectiveness
of the treatment of pain and side effects. Nurses evaluations of the
effect on pain and side effects was al so recorded. Satisfaction was
achieved if patients were conpletely pain free nost of the tinme, with
m ni mal di sconfort while coughing and deep breathing, noving around in
bed, or during nursing care. The results were analyzed for statistica
significance by a two tailed test with a P<.05 considered statistically
significant.

Side effects were first evaluated based on the total dose of
epi dural norphine given. Dosing was divided into 4-6ng, 7-10ng, 11-
15mg, and two patients who received 18ng. The study denonstrated no
rel ati onship between the total dose of norphine and the frequency of
side effects (Stenseth et al., 1985).

In the total patient population, respiratory depression occurred
in .9% pruritus in 11% nausea or vonmiting in 34% and urinary

retention in 42% of the patients without foley catheters. The type of
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surgery did not inpact the occurrence of adverse effects, except,
nausea and vomiting occurred nmore frequently follow ng hip
arthroplasty. This may have been related to the high nunber of fenales
inthis group (Stenseth et al., 1985). Fenales have a 2-3 tines
greater risk of postoperative nausea and voniting after surgery (Moniz,
1997) . Fermal es denonstrated a significantly higher frequency of
nausea than male patients in all surgeries except chol ecystectony.
Nausea and vomiting occurring in male patients who were pain free (13%
versus nmale patients in pain (47% was statistically significant.

Anmong femal es the difference was not significant (Stenseth et al.
1985) .

Respi ratory depression was observed in only 10 of the 1085
patients. N ne of the patients received relatively high doses of
fentanyl during the operation, or norphine plus scopol anine or di azepam
was given before, during, or after surgery. Five of the patients were
over the age of 75 years. Two of the patients received norphine
epidurally shortly before being placed in trendel enburg position,
possibly facilitating the spread of nmorphine to the respiratory center
of the brainstem Nal oxone was used effectively in the treatnent of 8
of the 10 patients without breakthrough pain (Stenseth et al., 1985).

The occurrence of pruritis was not significant. The frequency of
urinary retention was no different between the various types of
surgeries (Stenseth et al., 1985).

Overall, 91% of the total population were conpletely satisfied
with postoperative course. The highest satisfaction was 97%in
patients post hip arthroplasty and | owest in patients post
chol ecystectony at 88% Patients who underwent a thoracotony had a 91%
satisfaction, but, initially required higher doses. The overal

eval uati on of nurses revealed a 91% satisfaction with the pain relief
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the patients received. Hi ghest and | owest percentages correlated with
the patients ratings (Stenseth et al., 1985).

Ready et al. (1991) researched the safety of the use of epidura
nor phi ne outside the I CU, which remains a controversial issue. The
study involved the experience of 1,106 postoperative patients.

Patients were grouped according to surgical site: chest, abdomen,
perineum or |lower extremty. Information was collected by the
anesthesia providers involved in the Acute Pain Service (APS). Data
coll ected included: (a) epidural norphine dose and tinme interva

bet ween injections, (b) patient reported incisional pain at rest and
during coughi ng or anbul ation, using a 0-10 verbal anal og scal e (VAS),
(c) pruritis and nausea of sufficient intensity to require treatnent,
(d) respiratory depression assessed by respiratory rate and sedation
requi ri ng nal oxone, (e) catheter migration, and (f) occurrence of
infection. Patients evaluated ranged in age from 12-101 years ol d.

The mean age was 49.6 with standard deviation of plus/mnus 18.1 years.
The predicted maxi mumrisks of conplications were cal cul ated using 99%
confidence intervals.

Respi ratory depression occurred in .2%of the patients. The
cases were treated effectively with nal oxone and without further
sequel ae. Nausea and voniting was observed in 29% of patients.
Pruritis observed in 25%of patients. Uinary retention was not
eval uated due to a large portion of the patients having foley catheters
(Ready et al., 1991).

Ef fecti veness of pain relief was eval uated using the upper bounds
of the 99% confidence interval. A unique aspect of this study was the
eval uation of pain at rest and during activity. On average, the
hi ghest dose of norphine per 24 hour period utilized was in thoracotony

patients (12.8ng) and | owest in perineumsurgeries (6.9ng). The median

25
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score of pain at rest ranged fromO (perineumsurgery) to 1 in the
remai ni ng surgical categories. Wth activity, the median score of pain
in perineumsurgery increased to 3, abdominal and | ower extreminity to
4, and thoracotony to 5 (Ready et al., 1991).

Education of nurses caring for patients with epidurals proved
paramount in this study. The ability to understand and identify
potential conplications was denonstrated to be necessary for safe and
ef fective pain managenment. The study reveal ed that with education and
trai ning of nurses, nedical supervision, and appropriate protocols for
dosi ng, nonitoring, and treatnment of side effects, epidural norphine
can be used effectively and safely on surgical wards (Ready et al.,
1991).

A study by Salomaki et al. (1996) al so addressed the use of
epidural s on general wards. A prospective study of 305 patients was
conduct ed, evaluating pain and side effects during fentanyl infusion
after major surgery. Major surgery was classified as maj or abdoni na
surgery, knee and hip arthroplasty, and peripheral vascul ar surgery.
Mean age was 64 plus/mnus a standard deviation of 14. Fifty four
percent were femal e and 46% nal es

Patients were nonitored by ward nurses every hour for the first
24 hours postoperatively, then every 2 hours thereafter. Evaluation
was based on assessing respiratory rate, somol ence, relief from pain,
and diuresis. Patients somol ence was based on the foll owi ng scal e of
0-4: O=answers a question normally; 1=dozing; 2=asleep, responds to
verbal comrand; and 3=asl eep, respond to painful stimulation but not to
verbal comrand, 4=does not respond to painful stinmulation. Respiratory
depression was considered if respiratory rate was |less than 10 or if
patient was nore than mldly somolent. Nausea and voniting were

recorded if treatnent required. Pain was evaluated by utilizing a
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nurerical rating scale (NRS), where O nmeans no pain and 10 being the
worst pain. Severe pain was classified as greater than a score of 3
The side effects were presented as proportions with 99% confi dence
intervals. The upper bounds of the 99% confidence intervals
represented the worst case estimation of the true population risks with
whi ch the findings were conpatible (Sal onaki et al., 1996).

Respiratory rate less than 10/ minute (min) occurred in 1% of the

patients. Respiratory rates |less than 10/ m n plus sommol ence occurred
in .3%of the patients. The two patients who devel oped respiratory
rates | ess than 10 recovered after cessation of the infusion. The
third patient who devel oped a respiratory rate |less than 10 and
somol ence recovered after treatment w th nal oxone and cessation of
infusion for 2 hours. Although the occurrence of respiratory
depressi on has been approximately 1% in the previous studi es discussed,
it is nore significant in this study due to a sanple size of one third
the size of the previous sanples. However, Salonaki et al. (1996)
i ncl uded sommol ence as part of the criteria for respiratory depression
provi ding nore credence to the results. Nausea and vomiting requiring
treatnent was reported in 7.2%of the patients. Pruritus occurred in
33.1% Urinary retention was treated by catheterization in 68.2%

The majority of patients (61.7% reported a NRS | ess than or
equal to 3, 30.5% patients had | ess than three epi sodes of severe pain,
and 7.8% had nore than three episodes or nore of severe pain. Due
again to a smaller sanple size, these results are nore significant
(Sal omeki et al., 1996).

As reported in the study by Ready et al. (1991), Sal omaki et al.
(1996) reenphasi zed the inportance of training nurses who care for
patients receiving epidural pain managenent. Their role was essential

as they served as the primary observer for conplications. Wth
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appropri ate protocols and careful nonitoring, epidural infusions proved
to be a feasible method for pain relief on surgical wards.

In a nore recent study, Rygnestad et al. (1997) conducted a
prospective study of 2000 patients evaluating the safety of a devel oped
protocal utilizing epidural infusion of norphine and bupivicai ne on
surgi cal wards. One mmjor disadvantage expressed by the research team
in regards to linmting the use of epidural infusions to ICU areas, is
patients are deprived of the benefit of epidural analgesia in the late
post operative period when being anbul at ed

Pati ents schedul ed for major surgery were included in the study.
Maj or surgical cases were classified as vascul ar procedures,

t horacot oni es, gastrointestinal cancer surgery, and knee and hip
prosthesis. There was no reference to age or age linmits in the data,
however, the use of epidurals in patients under 15 years of age was
rare. Further denographics included gender, with femal es conprising
47% of the total population, males 50.4% and in 2.6% sex was not

i ndi cated (Rygnestad et al., 1997).

Respi ratory depression was evaluated as a respiratory rate |ess
than 8/ mn. This reflects a |lower rate as conpared to the study by
Sal onaki et al. (1996). Nausea and vonmiting was eval uated by the
foll owi ng: 0=no nausea, 1=m nor nausea, 2=severe, nho vomting, and
3=vonmiting. Pruritis was recorded as present or absent. Urinary
retention was recorded as present, absent, or catheter. Pain was
assessed as less than or equal to 2 at rest or less than equal to 2-3
with activity on a VAS. Statistically data was anal yzed with 95%
confidence intervals if the observations were nornally distributed.

O herwi se, the medi an values and interquartile range were reported
Kruskal -Vl lis test was used to conmpare groups. Differences with P<.05

were considered to be clinically significant (Rygnestad et al., 1997).
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The nean respiratory rate was 15.1/nmin during the first 48 hours
postoperatively. Three patients (.15% had a respiratory rate of
5/mn. This was effectively managed by adni ni stering nal oxone and
stopping the epidural infusion. No other patients needed nal oxone
Thirty one patients (1.6% had respiratory rates of 6-7/mn, requiring
intervention, however, only 16 (.8% were considered problematic and
acconpani ed by sedation and/or hypotension. Respiratory depression
onset was gradual and recogni zed quickly by the staff (Rygnestad et
al., 1997). The occurrences of respiratory depression correlated with
the previous studies with sanple sizes over 1000 (Ready et al., 1991;
Stenseth et al., 1985). Salomeki et al. (1996) reveal ed a conparabl e
occurrence of respiratory depression, however, the sanples were
significantly different in size. This suggest, relatively speaking, a
significant increase in respiratory depression in this latter study.

Nausea was reported in 35.7% of the patients. 13.9% vonited and
4. 6% experi enced severe nausea Wi thout voniting. Results were
conparable to the findings of Ready et al. (1991) and Stenseth et al
(1985). However, Salommki et al. (1996) results of 7.6% were
significantly different.

Pruritis was a frequent observation seen in this study, but not
recorded. Urinary retention was not addressed in this study due to
foley catheters being maintained until termination of the epidura
infusion. This was inplenented because the ward staff observed that
40% of the patients devel oped urinary retention prior to this study
(Rygnestad et al., 1997).

The epi dural pain managenment regi ne provi ded adequate pain relief
in nost patients. The overall nedian VAS score was .1. The | owest
score was after vascular surgery in the |ower extreninities and

orthopedi c surgery. The highest scores were recorded in the thoracic
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surgery group (Rygnestad et al., 1997). This is consistent with Ready
et al. (1991) and Stenseth et al. (1985). Salonaki et al. (1996)

di vi ded data based on the type of surgery but did not analyze the

ef fectiveness of pain control with each surgical category.

The wel | -established theme, that education of nurses and support
staff is critical to efficacious and safe infusion of epidural pain
managenent, was reiterated by Rygnestad et al., (1997). Wth
establ i shed protocols and education, pain relief was excellent and side
effects m ni mal.

Mahoney et al. (1990) evaluated the effect of contiuous epidural
anal gesia in postoperative total knee patients by conparing three
alternative methods of postoperative anal gesia. There were 156
patients in the study divided into three groups. The first group
consi sted of 42 patients who were given parenteral neperidine or
nor phi ne, the second group had 58 patients who received intermttent
epidural injections of norphine, and the final group had 56 patients
who received continuous epidural infusions of bupivicaine and
duranorph. The intensity of postoperative pain was eval uated by the
patients on a scale of 1 (no pain) to 10 (incapacitating). The degree
of pain relief obtained fromanal gesics was rated 1 (no relief) to 10
(100%relief). Side effects and medications were recorded. In
addition, the range of active and passive joint notion that could be
tolerated by the patient was docunented by the physical therapist twce
a day. There were 73 nmales and 83 fenmales with a nmean age of 66 years.

Four patients required treatnent for respiratory depression and
pul nonary edema. One of the patients was in group 2, the renaining 3
were in group 3. This represents a 2% 5% occurrence, which is
significantly increased fromthe previous studies nmentioned. Factors

whi ch may have attributed to this result include; the advanced age of
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the four patients, prior cardiac disease, and the fact that they had

al so recei ved general anesthesia. None of the patients devel oped

del ayed respiratory depression. This finding was consistent with the
previ ous studies. In Stenseth et al. (1985), only 2 of the 10
patients devel oped respiratory depression after 5 hours. The two cases
in Ready et al. (1991) occurred 8.5-19.5 hours after the initail dose.
The three reported cases in Salomaki et al. (1996) were delayed. The
timng of respiratory depression varied in Rygnestad et al. (1997)
study. Twenty six cases were reported within the first 6 hours, 4
cases between 6-8 hours and the remai ning 4 cases between 10-22 hours.

In group 1, group 2, and group 3, nausea occurred 15% 34% and
50% respectively, and voniting occurred 10% 22% and 35%  respectively.
Pruritis was conparable in all three groups, 15-18% Urinary retention
was not evaluated due to all patients having a foley catheter in place
(Mahoney et al., 1990).

Patients in groups 2 and 3 reported greater pain relief than
t hose receiving parenteral anal gesics. However, patients in group 2
reported frequent epi sodes of pain between doses. Patients in group 2
received an average total of 31ng of norphine within 72 hours, which
was significantly less than 51nmg infused in group 3. Patients of group
1 required alnost twice the total dose as group 3 over the same 72 hour
period. The epidural patients required 28% 1| ess oral narcotics during
the remai nder of their hospitalization (Mahoney et al., 1990).

Initial range of motion (ROVM was sinmilar for each treatnment
group. However, there was a significant difference in the ROM at 72
hours between group 1 (12-58 degrees) and group 3 (10-82 degrees).

G oup 3 also had increased nobility conpared to group 1 (Mahoney et al.

(1990) .
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The inproverment in rate of rehabilitation addresses |ength of
stay (LOS) and cost issues. Patients LOS didnt differ significantly
within group 1 and group 2, 11.2 and 10.8 days respectively. However,
group 3 patients were hospitalized for only 9.6 days (P<.01). The
savings incurred fromthis decrease in hospital stay of 2 days was
$570, based on the cost of a senmiprivate roomand two visits per day
fromthe physical therapy department (Mahoney et al., 1990).

In a study by Grass, Zuckerman, Tsao, Sakinmm, and Harris, (1989),
LOS stay was al so addressed. A retrospective chart audit was perforned
conparing LOS between two groups of wonen post cesarean section (CS).
Goup 1 (121 wonen) received intranmuscul ar injections post surgery and
group 2 (222) received patient-controlled anal gesia and epi dural
narcotics (PCEA). LOS was defined as the nunmber of hospital days
begi nning on the day of the ¢S until the day of discharge. Unpaired
t-test and chi-squared were used for statistical analysis.

The average LOS of group 1 was 5.00 plus/minus 2.57 days versus
4.26 plus/mnus 1.23 days for group 2 (P<.01). Overall, 41% of group 1
were hospitalized 5 or nore days conpared to 29% for group 2 (P<.05).
In group 2,23% were hospitalized | ess than or equal to 3 days conpared
to only 11%in group 1 (P<.05). No significant side effects were noted
(Grass et al., 1989).

I n anot her study, Slover, Pal ner, Hodges, and Tinnell (1989) also
performed a retrospective chart audit evaluating LOS in wonmen post T S.
The mean LCS for all patients receiving intramuscul ar anal gesia was
4.67 days plus/mnus 2.29, conpared to 4.08 plus/mnus .88 days for
patients on patient controlled anal gesia (PCA) or continuous | unbar
epi dural opioid infusions (CLEA) (P<.05). Postoperative conplications

were 31%in the intranuscul ar group and 24%in the PCA or CLEA group.
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The studies reviewed indicate the effectiveness of epidural
anal gesi a based on a variety of variables. These include frequency and
severity of side effects, type of surgery, degree of pain relief,
increased activity and rehabilitation, cost analysis, and | ength of
stay. However, the data does not go a step farther to di scern which
i f any, surgical cases experience greater pain relief from co-axial
narcotics while exhibiting fewer side effects. To continue to inprove
pai n managenent practices, this additional analysis of the data is

necessary.
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CHAPTER I I'1: METHODOLOGY

Resear ch Desi gn
In this study data was collected for a descriptive analysis of

the co-axial pain service in one nmlitary facility. Data was collected
through a retrospective chart review utilizing pharnmacy records and an
anal gesi a fl owsheet. Pharmacy records provided i nformation regarding
the type and specificity of the mixture of anal gesia solutions used.
Types of anal gesics generally utilized were duranmorph with or w thout
bupi vi cai ne (local anesthetic). The anal gesia flowsheet (Appendix A)
is aformutilized by the ward staff to record the type of pain

nmedi cation, route, node of infusion (continuous or intermittent),
adverse reactions, treatnents, and outcomes of pain nanagenent
utilizing co-axial narcotics

Study Subj ects
The study subjects were obtained froma 155 bed hospital with an

establ i shed pai n managenent service. Patients included were al

surgi cal patients who received co-axial narcotics for pain nanagenent
from January 1, 1998 to Decenber 31, 1998. The time period included a
m ni mum of 100 subjects in order to nore adequately describe patterns
of utilization. A total of 100 subjects was sufficient to provide
meani ngful descriptive data.

I nstrument ati on
Data was recorded utilizing a tool developed for this study

(Appendix C). Variables of interest included: age, gender, type of
surgery, type of infusion, and route, as well as neasurenents of pain,
respiratory depression, nausea and voniting, pruritis, and urinary
retention. Treatnent was annotated when applicable. Data was encoded

as follows at the tine of collection to facilitate conmputer data entry.

Codi ng:
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Gender

1. Fenunle

2. Male

Type of surgery: I f orthopedic, type:
1. Othopedic 1. Hp

2. Thoracot ony 2. Knee

3. Abdomi nal 3. O her

Type of infusion: Rout e:

1. Duranorph 1. Epidural

2. Duranor ph and bupi vi cai ne 2. Intrathecal

3. Oher-wite in
1. Present-4 or greater on VAS
2. Absent-less than 4 on VAS

Respi rat ory depressi on: Pruritis:
1. Present 1. Present
2. Absent 2. Absent
Nausea and vom ting: Urinary Retention:
1. Present 1. Present
2. Absent 2. Absent
3. Foley
Treat nent:
1. None

2. Wite in treatnent

Data Anal ysi s
Al relevant data was cross tabul ated by type of surgery and type

of infusion utilized with other variables of interest, such as pain and
nausea to determne if any relationships exist. Statistical analysis
of the data was performed using the Statistical Package for the Soci al

Sci ences (SPSS).
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CHAPTER | V: PRESENTATI ON, ANALYSIS, AND | NTERPRETATI ON OF DATA

I ntroduction
The purpose of this study was to exami ne one institutions co-

axi al pain managenent service. A retrospective chart audit was used to
identify those cases in which patients benefit nmost fromthis
treatnent. In this chapter, a description of the data and report of

rel ati onshi ps anmong variables of interests is presented.

Characteristics of Study Sanple
One hundred and thirty three charts were reviewed. Fifty seven

(43.3% were for fermale patients and 76 (56.7% were nales. Patient
ages averaged 58 and ranged from 14 to 75. Charts fromthree surgica
cat egori es: abdoni nal, thoracotomy, orthopedic were exam ned for

evi dence of the adequacy of pain control and frequency of side effects.
Dat a about the type and anobunt of drugs infused through epidural
catheters were al so coll ect ed.

Abdom nal cases included hysterectom es, colon surgeries, and
abdom nal aortic aneurysmrepair. Thoracotom es included all chest
surgeries, such as |obectonm es and wedge resections. Othopedic cases
were total hips and total knees. Eighty percent (106) of the charts
reviewed were from patients who had abdom nal surgeries, 22 (16.4% of
these were thoracotomes, and 5 (3.7% were orthopedi c cases.

Three types of drugs were infused through the epidural catheter.
The most comon was duranor ph, which was used in 112 (83.6% of the
cases. Duranorph wth bupivicaine was used in tw cases (1.5% and
fentanyl with bupivicaine was used in 18 cases (13.4%. |n one chart

the route of adm nistrati on was not docunented
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Pai n

Br eakt hrough pain was reported in 76 (58.9% of the cases. Fifty
seven (75% were patients who had abdom nal surgery, 17 (22.4% were
t horacotonies, and 2 (2.6% were orthopedic cases (see Table 1). By
surgi cal category, breakthrough pain occurred in 57 (54.8% patients
who had abdom nal surgery, 17 (81% of thoracotonies, and 2 (50% of
ort hopedi c cases (see Figure 2).
Tabl e 1.

Cccurrence of Breakthrough Pain, by Type of Surgery

Type of Surgery Total Nunber Nunmber with Pain Percent with Pain
Total Cases 133 76 57
Abdoni nal 106 57 54
Thor acot ony 22 17 77
Ot hopedi cs 5 2 40

90%
80%
70%
60%
50% |
40% |
30% |
20% |
10% |
0% |

Abdomi nal Thor acot ony Ot hopedi cs
n=106 n=22 n=5

Figure 2. Percent of Breakthrough Pain
by Type of Surgery.
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Treatnent of pain

The treatnent of breakthrough pain was nanaged by either surgeons
or anesthesia providers. Treatnent included increasing the rate of the
epi dural infusions and/or bolus dosing of fentanyl through the epidural
cat heters by physicians or anesthesia providers. |In 33 cases epidurals
were di scontinued within 24 hours. In sonme of these cases, intravenous
patient controlled anal gesia was started.

Side effects

O the 133 charts reviewed there were six reported cases (4.7%
of respiratory depression, and duranorph was used in the epidura
infusion in all of these. All six had abdomi nal surgery. Respiratory
depression coul d not be assessed in 8 (6.3% patients who had abdoni na
surgery because they received positive pressure ventilation initially
after surgery.

Treatnent of respiratory depression

Protocols for treatnent of side effects fromepidural infusions
gui ded health care providers in caring for patients. Respiratory
depression was treated as follows. |n one case no change in reginmen
was docunented, but close nonitoring reportedly continued. |In three
cases the epidural infusion was discontinued, however, in one of these
it was restarted. Patient controlled analgesia (PCA) was initiated in
one case, and narcan was utilized in three cases. |n one patient
significant depression occurred resulting in a code blue being called.
The patient was a 62 year old fermal e who had abdoni nal surgery.

Car di opul nonary resuscitation occurred for two minutes. The patient
responded to two intravenous doses of narcan and a jaw thrust manuever.
Prior to respiratory depression, it was docunented that pain was
absent. In another case, an 89 year old mal e who had undergone

abdom nal surgery required intubation and one dose of narcan
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intravenously. Interestingly, the epidural narcotic infusion was
restarted the next day. Pain relief was not recorded on the patient s
flow sheet but tolerating activity and resting was docunented in the
progress notes.

Nausea and vomiting
Forty five of 133 cases (34.9% nausea and vomting occurred.

Nausea and vomiting occurred nore frequently in the group that received
duranorph only. Thirty four of 109 patients (26.4% percent received
dur anorph only. Patient nausea and voniting was reported in all three
categories. Thirty five percent of 106 of patients who had abdom nal
surgery reportedly suffered from nausea and voniting. Seven of the 22
(31.8% patients who had thoracotom es and 2 of 5 patients who had

ort hopedi c surgeries reportedly had nausea and voniting (see Figure 3).
Abdom nal surgery accounted for 80% of patients with reported nausea
and vonmiting, while 16% of patients who had thoracotoni es and 5% of

t hose who had orthopedic surgery had reports of nausea and voniting.

40%

35% —

30% —

25% —

|
20% — N&v

OPruritis

15% - —

10% I

5% | I

0% n=133
Abdoni nal Thor acot ony Ot hopedi cs
n=106 n=22 n=5
Figure 3. Percent of Patients Reporting
Nausea and Vomiting and Pruritis by Type

of Surgery.
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Treatnent of nausea and vonmiting. Nausea and vomiting was nost

frequently treated with the adm nistration of antienetics. The nost
common one was droperidol 0.625 milligrams intravenous, used 38 tines
with 84% reported resolution of nausea and vonmiting. Phenergan was
used 6 times with 50%reported relief and zofran was used two tines
wi th no docunentation of effect. In two cases nausea and vomting
resol ved without intervention. Overall, droperidol was used nost
frequently and appeared to provide nore frequent relief from nausea and
vom ting.
Pruritis

Pruritis was docunmented in 25 of 133 (19.4% cases. Twenty one
of 109 (16.4% of patients who had duramorph experi enced epi sodes of
pruritis. Pruritis was reported in 18 (17.6% abdoni nal cases, five
(22.7% thoracotony cases, and two (40% orthopedic cases.

Treatnent of pruritis. It was recorded that pruritis was nost

commonly treated with benadryl and narcan. Benadryl was used 23 tines
with relief reported in 17 (73.9% patients. Narcan was used 3 tinmes

with one patient reporting relief. No treatnment was docunented in one
case. Geater relief was reported with the use of benadryl

Uinary retention
It was not possible to determine the incidence of urinary

retention as all, with the exception of one patient, had fol ey
catheters. For the one patient who did not have a foley, there was no
i ndi cation of urinary retention.

Di scontinued epidural catheters

Epi dural catheters discontinued within 24 hours occurred in 33
(24.6% cases. Reasons for discontinuation included dislodgenent of

cat heter, inadequate pain control, and physicians orders.
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Docunent ati on

Wiile reviewing charts for data collection, inconplete
docunent ati on was noted. According to Medical group (MDG instruction
44-52, form 406 was to be conpleted on each patient every four hours.
Al nost 60% of the time this was not acconplished. Although data for
this study were collected using this form it was al so necessary to
revi ew progress notes and nedi cati on sheets to get a conplete and
accurate data base.

I nconsi st enci es between progress notes and the form 406 were al so
noted. For exanmple, in one chart a patient reported a four (on a scale
of 10) pain score, which is an indication of inadequate pain control,

yet adequate pain control was docunented in the progress notes.
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CHAPTER V: SUMVARY, CONCLUSI ONS, AND RECOMVENDATI ONS
I nt roduction
A retrospective chart audit of one hundred and thirty three
charts was conducted to determ ne those surgical cases in which
patients report the | east amount of pain with the fewest side effects
after having co-axial narcotics. Charts of patients who had abdomi nal
t horacot ony, and orthopedic surgery were reviewed and conpared

Di scussi on
In this study patient data fromthree surgical categories were

conpared. Due to the snall sanple of five patients in the orthopedic
group, no conclusions or recomendations are nade.

Adequate pain relief was reported nost frequently in patients who
had abdom nal surgery (45.2%, whereas 20% of patients who had
t horacot oni es reported adequate pain relief. Successful treatnent of
br eakt hr ough pain included increasing the rate of infusion and bol us
dosi ng by physicians or anesthesia providers. Based on this, one may
infer that the initial rate of infusion may not have been adequate.
However, inconsistencies in treatnent could have occurred because both
physi ci ans and anesthesia providers were involved in treating
br eakt hrough pain. Different providers tend to have their own protoco
for treating pain.

Though nost of the conplications observed in this study were
mnor, six (4.7% patients were reported to have respiratory
depression. Five cases required treatnent. This high incidence was
conparable to the study by Mahoney et al. (1990), which reported a 2-5%
occurrence dependi ng on which of the three groups was assessed.

Mahoney et al. evaluated the effectiveness of epidural anal gesia by
conparing three nethods of pain control. The first group was given

parent eral meperidine, the second group received internmttent epidura
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i njections of norphine, and the third group received a continuous
epi dural infusion of bupivicaine and duranorph. Respiratory depression
was reported in four patients who had received epidural analgesia. One
patient was in group 2 and the other three patients were in group 3.

The occurrence of nausea and vomiting was conparable for patients
who had abdomi nal and thoracotony surgery (35% and 31. 4% respectively).
Si nce nausea and voniting could also be a side effect of genera
anesthesia, data collected in the first 48 hours could be due to this
rather than the epidural infusion. |In addition, the type of surgery
can affect the likelihood of nausea and vomting occurring. Surgica
cases involving the abdonen tend to have a hi gher incidence of nausea
and voniting postoperatively (Mniz, 1997). This was also found in our
study: 80% of the reported cases of nausea and vonmiting occurred in
pati ents who had abdom nal surgery.

Pruritis was reported nore frequently by patients who had
t horacotonies (22.7% than those who had abdom nal surgery (17.69%.
Overall, 19.4% patients reported pruritis, conparable to previous
studi es which reported pruritis in 11-33% of the patients (Ready et
al ., 1991; Salonmaki et al., 1996; Stenseth et al., 1985).

Dur amor ph was the infusion nmost comonly used. |t was used in
83.6% of all cases. Thus it is not surprising that side effects were
reported nore often in patients who received duranorph.

Reconmendat i ons

Nurses in all units need to be further educated about the
i mportance of docunentation on 60 Medical G oup form 406, as patient
assessnents are not being docunented every four hours. Conpliance with
guidelines will help ensure that assessnments are conpl eted as required
and may help in avoiding significant side effects. It would al so be

beneficial to breakdown each broad surgical category into specific
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surgeries. For exanple, separate abdomi nal surgeries into

hyst erect om es, colon surgeries, and vascul ar surgeries to conpare pain
relief and side effects. Certain surgeries, such as gynecol ogi cal or

| apar oscopic surgeries, are nore prone to side effects such as nausea
and vomiting (Moniz, 1997). Also, sone surgeries are nore invasive,

i ncreasing probability of pain. Studies comparing different drug

i nffusions to deternine those that provide better relief, if any, for
specific surgeries is also recomrended.

G ven the nunber of discrepencies and breaks in protocol, a pain
managenent service, including a team of providers experienced in pain
managenent ni ght inprove outconmes. They could order and adj ust
epi dural doses, providing a nore consi stent managenment of patients
receiving epidural infusions. The present system does not designate a
specific teamto wite orders. Anesthesia providers initially start
the infusion, then the surgeons on those clinical services are
responsi bl e for managi ng the infusions. However, anesthesia providers
are often requested to re-evaluate and order any necessary adjustments
in the dosage

Post operative pain managenent remains one of the npst
difficult areas in clinical practice. Even with nedical advances,
surgical patients continue to report conplaints of pain. Frequently,
health care providers are blanmed for not providi ng adequate pain
control of patients.

The use of co-axial narcotics is one of the nobst recent advances
in pain managenent. Its initial application was in the treatnent of
cancer pain, which led to its perioperative use. Co-axial narcotics
can provide excellent pain relief while using | ower doses than other
anal gesic routes. However, its use outside of |CUs has been linmted

due to potential adverse effects, such as respiratory depression,
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nausea and vomiting, pruritis, and urinary retention. However, these
adverse effects are not linmted to co-axial narcotics. Regardless of
route of administration, opioids can |l ead to these adverse side
effects. Having the necessary expertise and education to manage co-
axial narcotics allows safe and effective pain control to be achieved.

Hender son (1966) described the role of nursing in nanaging
patients postoperatively, which depends on patients needs. On the day
of surgery, nursing enconpasses approximtely one third of the
necessary involvenent in patients care. This increases to fifty
percent the first postoperative day, and is still present at two weeks.
As part of the nursing team anesthetists are in a position, based on
expertise and education, to be | ead agents in ensuring safe and
ef fective postoperative pain managenent.

Further investigations in postoperative managenent of pain may
hel p determ ne which regi nens work best for patients. This analysis
may provi de a foundation for health care provi ders who manage

post operative pain and who will conduct future research
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APPENDI X A

Anal gesi a Fl ow Sheet
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ANALGESIA FLOWSHEET

[This Form is subject 1o the Frivacy Act of 1974 - Use Blanket PAS - DD Form 2005,

LEVEL OF SEDATION [LOS) CODE
1 - AWAKE/ALERT

2 - DROWSY, EASY TO AROUSE
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MOTOR FUNCTION
LOCAL ANESTHETICS ONLY
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APPENDI X B

Medi cal Group Operating Instruction 44-52



BY ORDER OF THE COMMANDER MDG INSTRUCTION 44-52
60th Medical Group (AMC)

Travis Air Force Base, California 29 October 1997
94535-1800

Medical
EPIDURAL AND EXTRAPLEURAL ANALGESIA

(COMPLIANCE WITH THIS INSTRUCTION IS MANDATORY)
"As of 29 October each year, this instruction will be reviewed by the
proponent and certified that it is no less restrictive than any related
higher headquarters instruction."

This instruction implements AFPD 44-1, Medical Operations. It also
establishes guidelines for the safe, standardized care of patients
receiving analgesic medications via epidural, intrathecal, and

extrapleural routes.

1. Scope: All personnel involved in the care of a patient receiving
epidural, intrathecal, or extrapleural analgesia. Exceptions- a) Labor
and Delivery personnel, and b) the use of lipid soluble opioids
intrathecally in doses up to 2.5 mcg of Fentanyl or 20 mcg of Sufentanil
or epidural doses of up to 250 mcg of Fentanyl or 25 mcg of Sufentanil
will not require the initiation of this protocol if it has been more
than two hours since either of these medications has been given.

2. Responsibility: All personnel involved In the care of a patient
receiving epidural or extrapleural analgesia will be familiar with and
adhere to these guidelines. EXCEPTION: Labor and Delivery patients
will be cared for IAW applicable unit guidelines.

3. Epidural Aualgesia:

3.1.General information: Continuous or intermittent epidural local
anesthetic infusions or narcotic injections are an alternate method for
providing analgesia. Epidural catheters are placed by anesthesia

personnel into the epidural space between the dura mater and the
vertebral canal. Generally, epidural narcotics (e.g., Morphine) will be
administered to adults, and epidural anesthetics (e.g., Bupivacaine)
will be administered to pediatric patients (generally defined as age 13
or less), as ordered. Patients who receive an intraoperative bolus of
intrathecal morphine will be cared for IAW the policy below for epidural
analgesia. Medications used for epidural administration must be
preservative free. Preservatives may be neurotoxic and cause severe
spinal cord damage. Strict aseptic technique will be utilized in the
care of epidural catheters.

3.2, Patient Placement: Patients with epidural analgesia will be
assigned to a nursing unit in which the nurses have been skill verified
in the care of these patients. Placement in an ICU versus a ward will be
based upon the patient®s medical and nursing needs, not based upon
epidural analgesia. However, patients who require parenteral narcotics
concurrently with the administration of epidural narcotics must be in an
ICU (Exception: Young, healthy obstetric patients may receive
concurrent narcotics 1AW Perinatal unit guidelines). For the
administration of parenteral narcotics during the first 24 hours after
the last exposure to epidural/intrathecal narcotics, please refer to the
section on physician responsibilities.



3.3. Admixture of Epidural Drug Infusions: During the hours that a
Pharmacist 1is available, Pharmacy Service will mix medications for
continuous epidural administration. Epidural medications will be mixed
in preservative-free saline in the concentration listed on the pre-
printed Doctors®” Orders for adults and children (Attachments 2 and 3,
respectively). Nursing service personnel will not mix these
medications. It is therefore important for nursing personnel to ensure
orders are received by pharmacy in a timely manner.

3.4_. Physician/CRNA Responsibilities

3.4.1. Epidural catheters will only be inserted by a physician or CRNA
credentialled iIn the procedure. A provider who is credentialled or
inserviced may discontinue the catheter.
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3.4.2. Anesthesia Service will 1initiate any continuous epidural
infusions. IT the epidural dressing becomes soiled, Anesthesia will

change the dressing, when requested by the nursing staff.

3.4.3. Anesthesia Service will assist with the education and skill
verification of Registered Nurses who are responsible for providing care
for patients receiving epidural medications, utilizing the checklist at
Attachment 4.

3.4.4_. Once epidural or intrathecal narcotics are given, all previous
sedative and narcotic orders are automatically cancelled. For patients
who have received epidural narcotics within 24 hours, sedatives or
narcotics not included in the pre-printed physician orders may only be
ordered on a one time basis after clinical evaluation of the pt. by the
team physician or Anesthesia Services.

3.4.5. Write physician"s orders, utilizing the pre-printed orders for
adults or children (Attachments. 2 and 3, respectively), for the care of
the patient during the time that the catheter is in place, and for 24
hours following its removal if narcotics were given, or 8 hours if only
an anesthetic was given, to include the following:

3.4.5.1. Drug(s), doses, infusion rate, and concentration to be given
via epidural catheter, and an anticipated stop date

3.4.5.2. Pulse oximetry monitoring for patients who meet any of the
following criteria: a) have pre-existing cardiopulmonary disease, b)
over 70 years old, or ©) received intrathecal narcotics.

Cardiopulmonary monitoring is required for all pediatric patients.
3.4.5.3. Intake and output monitoring at least Q 8 hours

3.4.5.4_. Maintenance of 1V access (Exception: Physicians may order the
discontinuation of 1V access for obstetric patients only, provided that
it has been more than 8 hours since they were dosed with epidural
narcotics, and no further doses will be given.)

3.4.6. A note including the assessment of the epidural insertion site
should be documented daily.

3.4.7. In addition to the original physician®"s orders, an AF 781
(prescription) must be filled out daily (utilized in place of an AF 579)
for the Pharmacy to issue a narcotic infusion after the initial bag.
3.4.8. A physician will evaluate the patient and write orders for any
necessary adjustments in the dosage of a continuous infusion or bolus
doses. Rescue dosing guidelines are at Attachment 5. The physician on



the clinical service is also responsible for administering any boluses
of epidural narcotics, and for remaining with patients_outside of an
intensive care unit for a minimum of 15 minutes to monitor for possible
adverse effects. IT the provider will not be available to dose the
patient in a timely manner, he or she will provide orders for an
alternative method of pain relief.

3.4.9. During hours that a Pharmacist is not available to prepare a
continuous infusion, the physician is responsible for ordering bolus
dosing of epidural narcotics or another route of analgesia.

3.4.10. IT epidural analgesia is not deemed to be effective, the
catheter should be discontinued and an alternative route of pain relief
employed.

3.4.11. After the last exposure to intrathecal or epidural narcotics,
parenteral narcotics within the subsequent 24 hours for adults are
limited to a maximum of 5 mg of Morphine Sulfate 1V titrated to pain
relief, followed by PCA Morphine without a basal (continuous) dose.
Equianalgesic dosing of another analgesic may be used.

3.4.12. Epidural catheters will remain in place for no longer than 96
hours. The physician will write an order to discontinue the catheter.
In addition, a progress note stating that the catheter was removed, the
condition of the catheter (e.g., intact), and the appearance of the
insertion site will be documented. (Exception: Anesthesia may order an
extension past 96 hours for permanent, tunneled catheters only, and will
be responsible for changing the dressing, if any, at that time.)

3.5. Nursing Responsibilities for Patients Receiving Epidural
Analgesia:

3.5.1. An RN may provide care for a patient receiving epidural
analgesia providing the following criteria are met:

3.5.1.1. The RN must have written documentation of skill competency

verification in the care of pt. receiving epidural analgesia.

3.5.1.2. The RN assuming care of the patient does not do so until the
provider who placed the catheter/infusion device has verified correct
catheter placement, the patient®s vital signs have stabilized and the
analgesic level has been established and stabilized.

3.5.2. The following requirements apply to the entire time that the
catheter 1is in place, and for 24 hours following its removal 1if
narcotics were used, or for 8 hours if only an anesthetic was used
(unless otherwise specified).

3.5.2.1. Place a sign at the head of the bed, "EPIDURAL PRECAUTIONS".

MDGI 44-52, 29 Oct 97
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3.5.2.2. List appropriate emergency Naloxone (i.e., Narcan 0.2 mg 1V
for adult) dose on epidural precautions sign if the pt. is receiving
narcotics (see Emergency Measures below). Ensure that Naloxone 1is

readily available on the nursing unit.

3.5.2.3. ALWAYS USE AN EPIDURAL PUMP. If this pump is not available,
the physician will be notified and bolus dosing of narcotics or an
alternative route of analgesia will be ordered. For this reason it is
important that the nursing staff ensure that pumps are returned promptly
to the Post Anesthesia Care Unit (PACU) upon discontinuation of
continuous epidural infusions.

3.5.2.4. Label the infusion pump, solution bag, line, and catheter
"Epidural Infusion”. Whenever possible, place the epidural pump used on
a separate IV pole from pumps used for intravenous infusions.



3.5.2.5. Ensure oxygen flow meter with ambu bag, appropriate size mask,
and suction unit with Yankauer tip are ready for use at the patient"s
bedside.

3.5.2.6. Maintain an intravenous 1V) access line (patient
heparin/saline lock is acceptable.) Exception: Physicians may order the
discontinuation of IV access for obstetric patients only, provided that
it has been more than 8 hours since they were dosed with epidural
narcotics, and no further doses will be given.

3.5.2.7. Place the pt. on fall precautions and assist the patient with
any ambulation/activity ordered.

3.5.2.8. Note pre-printed physician orders. All previous sedatives and
narcotics are automatically cancelled. For patients who have received
epidural narcotics within 24 hours, sedatives or narcotics not included
in the pre-printed physician orders may only be ordered on a one time
basis after clinical evaluation of the pt. by the team physician or
Anesthesia Services.

3.5.2.9. Respiration rates will be determined before stimulating the
pt. (e.g., waking pt. up; taking BP, temp., pulse).

3.5.2.10. Monitor intake and output, as ordered, minimum of Q 8 H
3.5.2.11. Instruct patients who are able to move themselves to arch
their lower back before moving to prevent accidental dislodgment of the
catheter. Patients who are unable to move themselves will be lifted to
avoid ''shearing’™ movements.

3.5.2.12. Ensure that the catheter is securely taped along the back and
secured up over the shoulder. Maintain sterility of epidural puncture
site and infusion system.

3.5.2.13. Two RNs must check the 1V bag to verify the correct patient,
medication, proper dosage, concentration, and infusion rate for epidural
analgesia are correctly programmed into the epidural pump upon accepting
care of the patient, at the start of the infusion, when any changes are
made to the infusion, and at each change of shift. This information
will be documented on the Analgesia Flow Sheet (Attachment. 6).
3.5.2.14. The key pad of the epidural pump will be kept locked to
prevent inadvertent changes from being made to the infusion rate.
Infusions of narcotics or anesthetics must remain locked within the
epidural pump.
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3.5.2.15. Monitoring Requirements:

CIRCUMSTANCE MONITORING FREQUENCY
1. AIll bolus injections i
2. Change of medications of sedation*., pain assessment* and 02
3. Start of continuous infusion Sat.**, THEN respiratory rate and
4. Change in infusion rate level of sedation*:
5. Administration of parenteral Q 15 min. X 4 then
narcotics within 24 hours of patient”s Q 2 hours X 2 then
last exposure to epidural narcotics Q4 hours (see below)
(e.g., initial 1V bolus before PCA, or| *=See scales on Analgesia Flow Sheet
with each dose of IM narcotics). **=]f indicated
General Monitoring Requirements Q 4 hours assess the following:

sedation*, pain assessment*, 02
Sat_**, possible side effects/

and urinary retention.

**=]f Indicated

3.5.2.16. Anesthetic Drug Precautions: (Next Page)

3.5.2.16.1. In addition to the monitoring requirements listed above,
patients receiving anesthetics (e.g., Bupivacaine) will have their motor
function assessed and documented on the Analgesia Flow Sheet every 4
hours.

3.5.2.16.2. Watch for postural changes in vital signs. Check postural
BP and pulse prior to first ambulation. Advise the patient to change
positions slowly.

3.5.2.17. Conditions requiring stat notification of service provider
and immediate hold of epidural medications: (see emergency measures
below)

3.5.2.17.1. Decline in mental status, or difficulty/inability to arouse
pt. This is the Tfirst iIndicator of impending respiratory distress.
Assume that these changes are due to hypoxia and/or hypercarbia until
proven otherwise by arterial blood gases and follow emergency treatment
for respiratory depression below.

3.5.2.17.2. Decline in respiratory status (arterial carbon dioxide
level [paCO02] > 50mmHg, RR < lo/minute, apnea greater than 20 seconds,
or oxygen saturation [Sp02] < 90%). Respiratory depression related to
long-acting Morphine peaks within 6 hours after dosing, but can occur up

to 18-24 hours later. Respiratory depression from Fentanyl occurs
within the first few hours.
3.5.2.17.2.1. Emergency measures for adults: Turn off the epidural

infusion, stimulate the pt. to breathe and place 02 on at 8 L/min. by
mask . RN to remain with patient and have another staff member bring
crash cart to patient”s bedside. IT stimulation does not immediately
result In a respiratory rate >10/min. and a Sp02 > 90%, and the patient
has received narcotics, administer Naloxone (Narcan) 0.2 mg 1V STAT. Be
aware that rapid administration of Naloxone can cause hypertension,
cardiac dysrhythmia, pulmonary edema, and cardiac arrest. Support
respirations via ambu bag with 100% 02 as needed. If these measures are
not effective, follow Code Blue procedures.

Respiratory rate, BP, P, T, level of

complications of epidural analgesia,

*=See scales on Analgesia Flow Sheet




3.5.2.17.2.2. Emergency Measures for Pediatric Patients: Turn off the
epidural infusion, stimulate the pt. to breathe and place 02 on at 50%
by Venti-mask. RN TO REMAIN WITH PATIENT AND HAVE ANOTHER STAFF MEMBER
BRING CRASH CART TO PATIENT"S BEDSIDE. IT stimulation does not
immediately result in a respiratory rate > 10/min. and a Sp02 > 90%, and
the patient has received narcotics, administer Naloxone 0.01 mg/kg. Be
aware that rapid administration of Naloxone can cause hypertension,
cardiac dysrhythmia, pulmonary edema, and cardiac arrest. Support
respirations via ambu bag with 100% 02 as needed. If these measures are
not effective, follow Code Blue procedures.
3.5.2.17.3. Hypotension (consider allergic reaction as cause):
Emergency Measures: Turn off the epidural infusion. RN TO REMAIN WITH
PATIENT AND HAVE ANOTHER STAFF MEMBER BRING CRASH CART TO PATIENT"S
BEDSIDE. Place 02 on at 8 L/min. by mask for an adult or 50% Venti-mask
for a child. Prepare to administer fluids and medications.
MDGI 44-52, 29 Oct 97
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3.5.2.17.4. Loss of sensation which is rapidly moving upward, rapid
onset of motor blockade, and/or hypotension (consider allergic reaction
and local anesthetic toxicity as other possible causes of hypotension):
Emergency Measures: Turn off the epidural infusion. Place oxygen 8
L/min. by mask for an adult or 50% by venti-mask for a pediatric
patient. RN TO REMAIN WITH PATIENT AND HAVE ANOTHER STAFF MEMBER BRING
CRASH CART TO PATIENT"S BEDSIDE. If respiratory depression is present,
treat as noted above. Prepare to administer fluids and medications.
3.5.2.17.5. Major signs of Ilocal anesthetic toxicity: tremors,
seizures, coma, respiratory arrest, hypotension, dysrhythmias, cardiac
arrest: Emergency Measures: Turn off the epidural infusion. RN TO
REMAIN WITH PATIENT AND HAVE ANOTHER STAFF MEMBER BRING CRASH CART TO
PATIENT"S BEDSIDE. Treat respiratory arrest and hypotension as noted
above.

3.5.2.18. Conditions which require timely notification of service
resident:

3.5.2.18.1. Loss of catheter sterility (wrap end in sterile 4 X 4)
3.5.2.18.2. Catheter dislodgement (stop infusion; save catheter if it
becomes completely dislodged for the service physician to verify that
the catheter is intact)

3.5.2.18.3. Drainage from the catheter site (small amount of serous
drainage is normal)

3.5.2.18.4. Pain at the catheter site

3.5.2.18.5. Postural vital sign changes

3.5.2.18.6. Inability to void within 6 hours of dosing, or bladder
distention (more likely to occur in men)

3.5.2.18.7. Signs and symptoms of local or systemic infection (i.e.,
fever, nuchal rigidity, increased WBC, catheter-site inflammation)
3.5.2.18.8. Inability to maintain 1V access

3.5.2.18.9. Intractable pruritis, nausea, vomiting, headache which is
not responsive to treatment already ordered (pruritis more likely to
occur in women)

3.5.2.18.10. Inadequate analgesia

3.5.2.18.11. Early mainifestations of local anesthetic toxicity:
circumoral numbness or tingling, metallic taste, ringing in the ears,
vertigo, blurred vision.

3.5.3. Skill Verified RNs may do the following:

3.5.3.1. Adjust the dosage of a continuous epidural infusion, based
upon physician orders, after the physician and nurse have thoroughly
assessed the patient.




3.5.3.2. Change the 1V bags containing medication for continous
epidural infusion (to be mixed by Pharmacy only) every 24 hours and PRN.
The epidural tubing and dressing do not require routine changing because
the catheter must be removed within 96 hours. However, if the dressing
becomes soiled, ask Anesthesia to change the dressing. Anesthesia may
order an extension past 96 hours for permanent, tunneled catheters only,
and will be responsible for changing the dressing (if any) at that time.
3.5.4. Patient instructions:

3.5.4.1. Answer any questions that the patient or family have about
epidural analgesia.

3.5.4.2. Instruct the patient/family regarding fall precautions.
3.5.4.3. Instruct the patient/family to notify staff about a decreased
level of alertness, slow or difficult breathing, change in level of pain
control, symptoms of infection, and any other side effects associated
with epidural analgesia.

3.5.5. Assessment and documentation will include at Ileast the
following:

3.5.5.1. VS and pt. assessment per protocol above

3.5.5.2. Time infusion started and discontinued

3.5.5.3. Time catheter discontinued and by whom

3.5.5.4. Teaching related to epidural and pt./family response

3.5.5.5. Every 4 hours:

3.5.5.5.1. Pain assessment(including the Behavioral Pain Rating Scale
for very young children, Wong-Baker Pain Rating Scale for children with

a developmental age of 3 years old or greater, or the 0-10 scale for
older children and adults), and response to analgesia. (Attachment. 5)
3.5.5.5.2. Presence/absence of epidural-related side
effects/complications

3.5.5.5.3. Epidural-related interventions and pt. Response

6 MDGI 44-52,
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3.5.5.6. Every 8 hours: Intake and output (or more frequently as
ordered)

3.5.5.7. Every shift:

3.5.5.7.1. Catheter and dressing appearance

3.5.5.7.2. Any analgesic or sedative medications administered and by
whom, including shift total for narcotics and/or local anesthetics
3.5.5.8. Appearance of the insertion site will be documented at the
time the catheter is removed, and once a shift X 2 after that.

3.5.5.9. Any time that any narcotic from the epidural infusion is
wasted (e.g., change bag or discontinue infusion), the following must be
documented on the Analgesia Flow Sheet: a) the amount of narcotic
infused, b) the amount of narcotic wasted, and c) the initials of two
nurses (or a nurse and a physician).
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