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ABSTRACT
Post-operative pain control continues to be a concern among anesthesia providers
and patients alike. The ability to control the pain by utilizing different treatment
modalities has been a point of interest by anesthesia providers in order to provide the best
care possible to their patients. The use of epidural anesthesia/analgesia (EA) has
increased in the last two decades; however, it still seems to be underutilized for several
major abdominal surgeries such as total abdominal hysterectomy (TAH). The purpose of
this study was to determine if the use of epidural anesthesia or analgesia in the post
operative period provides better pain control than intravenous opioids alone in patients
undergoing abdominal hysterectomy.
The research framework was guided by Dorthea Orem’s (1991) self-care deficit
theory regarding the ability of the patient to begin independent functioning following
surgery. Pain is a major inhibitor in the optimal functioning of patients, and has a wide
array of effects on the systems of the body. The use of large amounts of IV opioids and
their side effects also inhibits optimal independence. The use of epidural
anesthesia/analgesia has the ability of creating pain relief without taking away the
patient’s ability to function with their activities of daily living. Prior research suggests
that the use of EA has many positive effects beyond superior pain control for the patient
undergoing surgery, promoting their independence. The numeric rating scale (NRS) was
utilized as the indicator of a patient’s pain following surgery. Optimal independence was

measured by the patient’s ability to function and meet discharge criteria to go home
following surgery. Days to discharge post-operatively were recorded to examine if there
was a difference in the patients who received EA and those who received IV opioids
only. Demographic variables included age, American Association of Anesthesiologists
(ASA) classification, reason for surgery, height, weight, number of pregnancies, and
amount of time documented for anesthesia, surgery and recovery.
The study was descriptive and inferential in nature, and entailed a retrospective
chart review of 40 randomly selected patients’ medical records. The records were taken
from a 99-bed Midwestern acute care hospital that utilized the use of EA for post
operative pain control with TAH patients. Significance level was set to be at 0.05 or less.
The results of the study only found one area of interest to be statistically
significant between the (EA) group and the intravenous (IV) group. With a t-test, the
reported pain level 15 minutes post-operatively between the EA and IV groups was
statistically significant at level 0.05, (p = 0.00, df = 38, and t = 4.64). All other data
collected and analyzed with respect to the use or non-use of (EA) was determined to be
not statistically significant. Trends were seen; however, in the mean reported values of
pain with the use of EA at 6 hours, 12 hours, and 24 hours post-operatively. A t-test
showed there was no relationship between the use of EA and non-use of EA in post
operative length of stay. Pearson’s Product Moment Correlation and Chi-square were
used to evaluate an association between demographic variables and levels of reported
pain, and length of stay post-operatively, but did not show any statistical significance.

IX

CHAPTER I
INTRODUCTION
The current trend of "more for less" in healthcare is apparent in every aspect of
the healthcare delivery system. Tight constraints on physicians and healthcare providers,
diagnosis related groups, and problems with reimbursement are driving the need to be
accurate in diagnosis, effective in treatment, and to provide superior care for less money.
An aspect of the care nurses provide is pain management. Pain has many
different effects on the human body, and moderate to severe pain, regardless of its site of
origin, can affect nearly every organ function and may adversely influence postoperative
mortality and morbidity (Nagelhout & Zaglaniczny, 2001). Acute pain is associated with
the stress response, or the neuroendocrine response, in patients that is proportional to the
intensity of the pain.
Pain is an expected outcome after surgery; however, there seems to exist an
analgesic gap in delivering adequate post-operative pain relief, despite evidence that
supports an aggressive control of pain in improved outcomes (Strassels, Chen, & Carr,
2002). The Joint Commission on Accreditation of Healthcare Organizations (JCAHO) is
now including the assessment, treatment, and education of pain to patients in their
accreditation standards (Strassels, et al, 2002). Thus, pain is an important measure to
consider for any patient in the healthcare system, and especially for patients who have
pain inflicted upon them, such as in surgical procedures. The modalities with which
1

nurse anesthetists choose to treat their patients can have a great impact on post-operative
patient outcome and overall healthcare cost.
"Opioids are frequently the cornerstone of post-operative analgesia therapy"
(Kelly, Ahmad, & Brull, 2001, p. 1101). Despite impressive relief with analgesics, post
operative pain continues to interfere with patients’ ability to sleep, walk, and participate
in other activities. This interference with patients’ ability to function in ways that are
important to them can serve as an indicator of when these patients can be safely
discharged, directly affecting patient outcomes of length of stay and total cost to the
hospital (Strassels, et al., 2002). Opioids continue to be a drug of choice for the treatment
of moderate to severe pain; however, fear of respiratory depression, hypotension, and
side effects such as itching, nausea and vomiting, constipation, and histamine release may
inhibit adequate pain control (Morgan, Mikhail, & Murray, 2002).
The introduction of epidural anesthesia in the 1940s changed post-operative pain
management considerably, especially in the past two decades (Schuster, Gottschalk,
Freitag, & Standi, 2004). Epidural anesthesia (EA) has for years been used for pain relief
in childbirth, but now is seeing increased use in a number of different settings, such as
lower extremity, chest, abdomen, and urological procedures. Studies have shown that
post-operative analgesia using epidurals offers the patient great pain relief without the
significant side effects of parenterally administered potent analgesics (Standi, et al.,
2003). Post-operative pain relief continues to demand our vigilance and attention, and
further progress is needed to optimize dynamic pain relief and to demonstrate clinically
significant advantages of certain pain relief modalities on patient outcomes (Kehlet &
Holte, 2001).
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Epidural anesthesia is frequently used to provide preoperative, intra-operative,
and post-operative anesthesia and pain relief in women undergoing cesarean sections, and
it is also utilized in various other procedures, including abdominal hysterectomy.
Routine post-operative use, however, is not shown in the literature for abdominal
hysterectomy. Jaffe and Samuels (2004) states that 650,000 abdominal hysterectomy
procedures are performed each year, so it is a very common procedure for which nurse
anesthetists will provide care. Anesthetists must be able to choose the best modality of
anesthesia and analgesia to provide the optimum surgical experience.
The focus of treatment for patients is to minimize patient discomfort, and leave
certain pain perceptive mechanisms intact to function as an early warning system. An
anesthetist’s plan must include consideration of the best route for delivering analgesia,
the expected intensity of the painful stimuli, the concurrent relationship of nociceptive
stimuli to the timing and length of surgery, the length that post-operative pain is expected
to last, and the agents available and suitable to provide analgesia in a particular case
(Kelly et al., 2001).
Significance of the Problem
A very significant problem with any surgical procedure is the control of post
operative pain. Despite improvements in perioperative care, major surgical operations
are still followed by pain, organ dysfunction, and prolonged convalescence (Kehlet &
Holte, 2001). The inadequate control of this pain may cause increased catecholamine
release, tachycardia, hypertension, increased oxygen consumption, and increased
workload on the heart. Pulmonary effects that are seen in the patient may include a
reduced tidal volume (TV), inability to breathe deeply, a decreased functional residual
3

capacity (FRC), and a decreased ability to clear the airway, resulting in an increase in
atelectasis, and chance for pneumonia in patients. Increased sympathetic tone results in
delayed gastric motility and emptying, increasing the chances for paralytic ileus and post
operative nausea and vomiting. The neurohormonal response is also triggered, releasing
increased levels of adrenocortical hormone, aldosterone, anti-diuretic hormone, cortisol,
follicle-stimulating hormone, growth hormone, leutenizing hormone, plasma renin
activity, and prolactin. Pain can also depress the immune system and be a major source
of fear and anxiety for a patient (Nagelhout & Zaglaniczny, 2001).
Adequate pain relief will reduce morbidity, the need for hospitalization and
convalescence, and will improve surgical outcome. There is also a consensus that relief
of dynamic or substantial pain is a prerequisite for early post-operative recovery (Kehlet
& Holte, 2001). Among the most commonly used techniques for pain relief, epidural
anesthetic seems to be one of the most effective in providing dynamic pain relief after
major surgery (Kehlet & Holte, 2001). Kehlet and Holte further described the use of
regional anesthesia techniques, preferably continuous infusions with local anesthetic,
leading to a significant reduction in the stress response. Standi et al. (2003), as well as
other studies by Buggy and Smith (1999) and Rodgers et al. (2000), supported this
observation, as more evidence shows that epidural anesthesia and analgesia provides
better outcomes after major surgeries. Buggy and Smith (1999) further explain that
epidural anesthesia is superior to systemic opioid analgesia in the quality of post
operative analgesia with major surgery. Observations from such major surgeries confirm
that epidural anesthesia adequately attenuated the stress response, and further suggest that
epidural anesthesia (when compared to general anesthesia alone) may reduce more
4

successfully perioperative complications with regard to morbidity and mortality. With
abdominal and gynecological surgery - particularly abdominal hysterectomy - there is a
certain amount of pain associated with these surgeries. Jaffe and Samuels (2004) explain
that patients should expect a moderate to severe amount of pain with, and following
abdominal hysterectomy. This major surgery is one of the most common surgeries
performed in the United States. It is important for anesthesia and other healthcare
providers to be aware of the best approach for providing the patient undergoing
abdominal hysterectomy with optimal anesthesia and analgesia, without the potential
complications following major surgery. Ballantyne (2004), concluded that the effect of
EA includes:
Several benefits of epidural anesthesia and analgesia in terms of reducing non-life
threatening morbidity have been demonstrated in selected patients. These effects
are not always directly related to the analgesic efficacy of epidurals, but
nevertheless play a key role in the integrated approaches to improving surgical
outcome, (p. 276)
This study will provide information useful to anesthesiologists, surgeons, post
anesthesia care unit (PACU) registered nurses (RN), staff RNs, and particularly nurse
anesthetists regarding the use of epidural anesthesia post-operatively with abdominal
hysterectomy patients for whom they provide care and treatment.
Review of Literature
This section presents literature that relates to the significance of pain - post
operative pain in particular - and how it affects the human body; it also relates different
strategies that are used to minimize or eradicate that pain and improve patient outcome in
5

relation to patients undergoing major abdominal surgery. Major abdominal surgery will
specifically be limited to abdominal hysterectomy patients in relation to this study.
Abdominal Hysterectomy
Hysterectomy is the most commonly performed surgery in the United States (US),
next to cesarean section for women. Almost 650,000 operations a year are performed via
either the vaginal approach, or an abdominal approach. The abdominal approach was the
focus for this study.
To begin, there is a higher incidence of complications and pain with the utilization
of abdominal surgery; yet the abdominal approach is more common, as some patients
have bony pelvic structure, large uterine size, pelvic adhesions, and gynecological
cancers that prevent the use of the simpler vaginal approach. Sometimes, surgical
approach changes in the operating room upon the discovery of larger uterine size than
expected, a degree of prolapse, or unexpected presence of pelvic pathology (Jaffe &
Samuels, 2004).
Usual diagnosis prior to surgery includes uterine myoma, pelvic relaxation
syndrome, pelvic pain, endometriosis, adhesions, uterine bleeding, or dysmenorrheal,
uterine prolapse, endometrial hyperplasia, and a variety of gynecological cancers.
Normal age range of patients is reported to be between 30-80 years of age. With almost
650,000 cases a year, that relates to almost one in five females in the US alone. The
abdominal approach is associated with more moderate to severe pain because it is major
surgery. Splitting or cutting of the abdominal muscles, utilizing a Pfannenstiel’s or low
midline incision with a variation of a Maryland muscle splitting procedure, or a Chemey
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rectus muscle detachment from the pubis, can cause significant amounts of pain (Jaffe &
Samuels, 2004). (Further discussion of this is in the post-operative pain section).
The type of hysterectomy procedures vary with how much tissue is removed.
Abdominal hysterectomy includes total hysterectomy (TAH), subtotal hysterectomy
(SCH), total hysterectomy with bilateral salpingo-oophorectomy (BSO), and Wertheim’s
(radical) hysterectomy. A total hysterectomy removes both the body of the uterus and
cervix, and is the most frequent of the types listed. A subtotal hysterectomy removes
only the body of the uterus, leaving the cervix in place. A total hysterectomy with BSO
removes the full body of the uterus, cervix, and fallopian tubes with ovaries. A unilateral
hysterectomy leaves one of the fallopian tubes and ovaries. Before the surgery is
performed, however, many physicians, after discussing each case with their respective
patients, inevitably remove both in order to reduce the risk of ovarian cancer.
Wertheim’s hysterectomy, or radical hysterectomy, takes the uterus, cervix, part of the
vagina, fallopian tubes, usually the ovaries, the parametrium, lymph nodes and
surrounding tissue involved, and usually entails a diagnosis of some form of cancer (Duid
& Savage, 2002).
In the routine intra-operative consideration for abdominal hysterectomy, Jaffe and
Samuels (2004) describe general anesthesia (GA) and often either spinal or epidural
anesthesia as being quite useful, especially for post-operative pain control. Patients who
undergo more of an exploratory laparotomy and lymph node dissection with TAH often
benefit from the superior control of pain, earlier ambulation, decreased pulmonary'
problems, and diminished blood loss. EA is of consideration for younger patients who
may develop post dural puncture headache (PDPH) if an inadvertent wet-tap occurs.
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Nagelhout and Zaglaniczny (2001) recommend a lumbar approach with a level of
thoracic (T) vertebrae coverage to T11-T12 for abdominal hysterectomy, and the need
may change to go higher if further pathologic involvement warrants exploratory surgery
higher on the abdomen. The level of T4-T6 should be sufficient for most surgical
procedures involving the uterus (Jaffe & Samuels, 2004).
Abdominal hysterectomy continues to be one of the most frequent surgeries
performed on women each year, and pain and complications associated with the surgery
are significant. Therefore, it is important that one examine the different modalities used
to treat these patients from an anesthetic perspective in order to provide the best care
possible and improve patient outcome.
Pain
There are three main categories of pain noted by Smeltzer and Bare (2000): acute
pain; chronic pain of non-malignancy; and cancer pain. For this study, acute pain was the
focus related to surgical intervention.
The pain that is associated with various injuries may heal spontaneously or
require intervention. The pain experienced by an individual denotes existence of an
injury; acute pain often is associated with a specific injury and indicates that some sort of
damage has occurred. The pain felt from a pin prick, or a skin pinch, is often relieved
spontaneously by causal cessation, whereas, injury incurred with disease, trauma, or
surgery will produce pain that subsides as the tissue or bone heals (Smeltzer & Bare,
2000 ).

The pain sensation felt by the producing stimulus is often referred to as
nociception - a neural response elicited within the body in response to a traumatic or
8

noxious stimuli. Nociceptive pain is a result of the activation of nociceptors, which are
specialized to transduce noxious stimuli. Acute pain is nearly always nociceptive, and
serves to detect, localize, and limit damage to tissue. There are a number of processes
involved in the transmission of the pain stimulus and the resulting interpretation of the
pain. Transduction, transmission, modulation, and perception are used by the body to
interpret the pain stimulus, and integrate it with the situation and emotional experience
(Morgan, et al., 2002).
The peripheral nerves that sense the noxious stimuli, or nociceptors, convert this
stimulus into an electrical signal via transduction. These nociceptors may sense
chemical, thermal, or mechanical stimuli, and in return, release a number of endogenous
chemicals such as bradykinin, histamine, serotonin, and substance P that activate the
arachadonic acid pathway, generate an action potential, and result in nociceptive
stimulation. Thus, transduction occurs, and the impulse is transmitted to the dorsal horn
of the spinal cord, where a sympathetic reflex response is created and is further advanced
via ascending pathways to the cerebral cortex. The chemical mechanisms of pain and
nociception are complex, and difficult to fully understand. Much of the process still
remains a mystery (Nagelhout & Zaglaniczny, 2001).
The dorsal horn of the spinal cord serves as the connection between peripheral
fibers and ascending pathways. When the cerebral cortex perceives the information sent
to it, further signals are sent to the dorsal horn via descending pathways, and act to form a
response to the pain. Intercommunications between the ascending and descending
pathways (called inhibitory intemeuronal fibers) contain endogenous opioids that act to
inhibit pain transmission from ascending pathways. These endorphins and enkephalins
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that the body creates naturally to inhibit pain transmission are similar to the exogenous
forms of narcotics, such as morphine. The body’s interpretation (perception) of the
painful stimuli produces a response (modulation), and enables the individual to inhibit or
diminish the stimuli (Smeltzer & Bare, 2000).
Pain is a very difficult experience to measure, as this phenomenon is quite
subjective, complex, and entails many aspects of the patient’s health. The patient is the
only one who can accurately account for his or her pain, and his or her perspective and
interpretation is therefore considered correct. This pain measurement is a prerequisite to
adequate pain management and treatment (Bird, 2003).
Williams, Davies, and Chadury (2000) examined the preferences of patients for
either the visual analogue scale (VAS) or the NRS rating scale for describing their pain.
The study used an inpatient setting in the United Kingdom (UK), where 78 patients
reported their pain to the authors using either the VAS or the NRS. The VAS was a
number continuum from 0-100 on which the patient would place a mark to show how
much pain he or she were experiencing. Again, like the NRS, the pain at 0 was none, and
100 would be the most pain. The patient conveyed how he or she liked either scale, and
how accurately it represented his or her pain. The NRS actually was preferred over the
VAS by patients, and they described that the pain was influenced by multiple factors to
include mood, tiredness, physical limitations, and comparison of their pain with their
usual level of pain. Some patients stated that it was hard to jump from a level six to a
level seven, where as, on the 0-100 scale, they could go up in degrees of pain from 60-70.
Other patients thought they had more control over their pain if they could keep the
numbers manageable in the 0-10 range.
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Holdgate, Asha, Craig, and Thompson (2003) tested the agreement of the VAS
with the verbal numeric rating scale (VNRS) in measuring of acute pain. Patients
presented to the emergency department with the primary complaint of pain were asked to
rate their pain with the VAS and the VNRS, and then were asked to rescore their pain
every thirty minutes for up to two hours. A total of 309 paired observations were
obtained from 79 patients and showed that the VAS and VNRS were very highly
correlated with their observations (r = 0.95, 95% Confidence Interval, 0.94 - 0.96,
p = < 0.001). However, the VNRS was consistently reported higher in paired
observations. The VNRS conclusively works as well as the VAS in assessing changes in
pain, but the VNRS seems to report higher levels when compared to the VAS. The study
was conducted in an urban teaching hospital with English-speaking patients of 18 years
of age or older, who had acute pain as their chief complaint. The use of the two rating
scales, interchangeably, is not recommended, but the VNRS is a practical alternative in
the measurement of pain.
Bird (2003) evaluated a variety of tools used in the measurement of pain and
supported the use of the NRS, as it is easily translated into other languages, and numbers
are not subject to interpretation as words and phrases can be. The pain scale is
appropriate for patients who are able to translate pain into numbers, who can understand
explanation and presentation of the scale, and who are sensitive to changes in intensity of
pain. Therefore, the NRS which is described to measure pain in this study’s hospital
setting would be appropriate in assessing the acute pain felt post-operatively by the
population sample.
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For this study, patient outcome was also recorded as the total length of stay in the
hospital, post-operatively. Inadequate pain control, complications associated with it, and
the impedance of returning to normal bodily functioning and activities of daily living can
prolong recovery and influence the number of days the patient has to stay in the hospital
to meet discharge outcome criteria. Many other factors can influence the length of
hospital stay, including surgical complications, patient comorbidities, and physical
limitations; but for this study, the attempt to control comorbidities and limitations was
attempted by limiting the study participants to only ASA 1 and 2 patient classifications.
In order to meet the projected need of 20 patients in each of the comparison groups, one
patient with ASA Class 3 needed to be used. Surgical complications are difficult to
control, as this can come from surgeon experience, anesthesia experience, and accidental
occurrences not anticipated with a routine surgery. The complications of pain and
inadequate pain control can greatly contribute to the ability of the patient to regain
mobility and independent functioning; thus, the number of days a patient stays in the
hospital can be a reflection of the ability of the patient to regain that independence, and
resultant ability to be discharged home.
As stated earlier, the effects of nociceptive pain are typical with the stress
response, and in accordance with the intensity of the pain. The increase in sympathetic
nervous system (SNS) activity leads to an increase in heart rate, blood pressure,
respiratory rate, oxygen consumption, gastric acid secretion, and decreased intestinal and
urinary motility. Pain further creates anxiety and sleep disturbances in the individual, as
well as predisposes the individual to infection due to effects on the immune system.
Platelet adhesion and reduced fibrinolysis also place people at increase risk of
12

hypercoagulability, or thrombus formation (Morgan et al., 2002). Given all these
negative effects of pain, and the understanding of the consequences, emphasis on
adequate pain control should be of primary importance for healthcare providers.
Post-operative Pain
For most patients, pain is an expectation following surgery; however, many
people still experience suboptimal post-operative pain relief (Strassels et ah, 2002). This
results in inadequate control of the neuroendocrine stress response, and provides
complications that may further the patient's morbidity and resulting hospital stay. It has
been hypothesized that the reduction or elimination of this response will then lead to
reduced incidence of post-operative organ dysfunction and improve patient outcome
(Kehlet & Holte, 2001).
In addition to the physical pain, many patients experience psychological factors
post-operatively that influence the total pain experience. Research has provided
knowledge regarding the difference in perception of pain from an ethnic, cultural,
learning or educational background, and different personality factors. All of the
preceding factors, plus environmental factors and individual tolerance to pain can have an
affect on the individual's ability to deal with pain post-operatively and how they interpret
the intensity of their pain. The degree and severity of pain is also influenced by the
amount of surgical trauma, the site of surgery, the type of surgical procedure, and the
type and route of anesthetic involved. Interventions aimed at decreasing a patient's
anxiety level post-operatively, such as adequate preoperative education and preparation,
and reassurance and support following the surgery can have an impact on the pain
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experience (Smeltzer & Elare, 2000). In a multicultural society, it is important that we
remember the possible culture-related differences when measuring pain (Bird, 2003).
The site of surgery can influence the recovery from post-operative pain and the
reduction of post-operative complications. The pain associated with major abdominal
surgery or intra-thoracic surgery is quite severe, especially if abdominal muscles are
stretched or cut (Smeltzer & Bare, 2000). This can have an impact on respiratory,
cardiac, endocrine, and gastro-intestinal (GI) functioning (Schuster, et al., 2004), as well
as inhibit patient movement and mobility, interfere with the ability to get adequate rest,
and suppress immune function (Strassels et al., 2002).
Stress of surgery relates as one of the possible causes that affects endocrine
repose and suppresses immune function. Rising levels of cortisol increase endogenous
catecholamine reactions, leading to a decreased level of natural killer-cell activity and
suppression of immune function. Anesthesia itself creates an effect on immune function
if administered in high doses; therefore a push for multimodal approaches and lowest
dosage combinations is promoted in order to maintain anesthesia and analgesia without
unwanted side effects and immune suppression (Yokota, Uehara, & Nomoto, 2000).
These complications of inadequate post-operative pain control compound their chances of
developing post-operative comorbidity, increasing their length of stay, and possible
mortality.
Strassels et al. (2002) further explained that pain is a significant part of a patient’s
surgical experience in the hospital, and suboptimal treatment of pain occurs frequently.
The study that was conducted on patient satisfaction, economics, and resource use among
patients who underwent TAH, total hip replacement (THR), and total knee replacement
14

(TKR) discovered various factors that contributed to patient satisfaction and the overall
surgical experience. The NRS was utilized in which patients rated their pain on a scale of
0-10, with 0 being no pain, and 10 being the worst pain imaginable. Pain was the highest
in the TAH group, compared to THR and TKR, where the NRS was utilized to show the
mean worst pain experienced since surgery. TAH reported a mean result of 8.9, and with
the TAH, and the TKR group reported the least mean of 7.6. Post-operative pain
interfered with their abilities to walk, sleep, and take part in daily activities. Most
patients reported having a moderate to severe amount of pain on the last day prior to
discharge. A patient survey was used 24 hours after discharge to assess the patients'
perception of medical care while in the hospital. The study was limited in that it only
used 10 patients in each surgical group, and epidural analgesia was used in only the TKR
group. The others used opioids and non-steriodal anti-inflammatory agents (NSAIDS) to
attempt effective pain relief, and oral opioids were often started on the first day postoperatively (Strassels, et al., 2002). The results of the study, hence, would not seem very
strong and generalizability is limited; however, important points on the amount of pain
felt with abdominal surgery, the interference that it causes in patients’ healing, recovery
and satisfaction, and overall importance of post-operative pain management seem to be of
utmost concern for healthcare providers.
Pain Management
When considering pain management post-operatively, several factors need to be
assessed to find the best approach at providing adequate pain relief without creating more
complications. The aspect of preemptive analgesia suggests that the best time to start
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post-operative pain management is before it begins in the preoperative phase (Morgan, et
al., 2002).
Anesthesia is commonly classified into two different categories, general and
regional techniques. General anesthesia can be done with intravenous (IV) or inhaled
volatile anesthetics to provide neurological depression; whereas, regional anesthesia
implements the use of local anesthetics (medications) directly administered on the spinal
cord to produce an afferent and efferent nerve block. The regional technique can further
be described in terms of where the local medication is placed to create the neuraxial
blockade: in the subarachnoid space; the epidural space; or directly on peripheral nerves.
For major surgeries on the abdomen, the spinal or epidural technique can be employed
with or without the use of general anesthesia (Rodgers et al., 2000). The use of epidural
anesthesia can be one of those preemptive techniques, and may help to limit the amount
of central nociception that the patient experiences.
Preemptive analgesia is not a new concept; it has been around for almost 100
years. It postulates that the sensation of pain perception can be decreased by certain
medications capable of inhibiting central nervous system sensitization before the noxious
stimuli occurs. After surgery, tissue damage causes peripheral and central sensitization
that decreases the pain threshold, creates an increased response to pain, and hyper
sensitivity (Nagelhout & Zaglaniczny, 2001), and may further reduce the incidence of
hyperalgesia and allodynia (Kelly et al., 2001). Kissin (2000) defined preemptive
analgesia as a treatment that prevents the establishment of altered central processing of
afferent input from nociceptive injuries. It is important to remember that the concept of
preemptive analgesia occurs prior to surgery and inhibits the central sensitization to
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noxious stimuli, such as experienced with surgery. However, if an ineffective block is
placed, no inhibition of central sensitization takes place. Furthermore, if adequate
analgesia to block the pain perception is not carried out through the entire period of
noxious stimulation, secondary sensitization from post-surgical inflammation can induce
central sensitization, even though it may have been prevented preoperatively and intraoperatively. The goal of this type of treatment for post-operative pain would then be to
effectively block the stimulus preoperatively, and continue it on through the entire period
of noxious stimulation, without inhibiting protective physiologic mechanisms of
nociception (Kelly et al., 2001). Current literature suggests that a multimodal approach
to pain management should be used to effectively block the pain sensation without
creating harmful side effects, by using lower doses of medications (Buggy & Smith,
1999; Kehlet & Holte, 2001; Kelly et ah, 2001; Naglehout & Zaglaniczny, 2001;
Schuster et ah, 2004).
Opioids are considered to be an integral part of the post-operative analgesic
therapy, as they work on various sites to provide analgesia (Kelly et ah, 2001; Morgan et
ah, 2002; Nagelhout & Zaglaniczny, 2001). However, opioids are often under dosed
either for fear of causing addiction in patients, even though risk of addiction has been
shown to be extremely minimal (Nagelhout & Zaglaniczny, 2001), or limiting the side
effects and systemic complications associated with larger doses of narcotics (Mulroy,
2002). The side effects most often seen with the use of opioids are nausea, vomiting,
itching, ileus, dose-dependent respiratory depression, and suppression of the cough
reflex. True allergies to opioids have been rare, but histamine release does occur, and is
possible to be severe in susceptible persons (Morgan et ah, 2002).
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Compounding the side effects of opioids with the surgical response in patients,
and possible inadequate pain relief, creates a plethora of potential cardiovascular,
respiratory, GI and urinary, endocrine, hematologic, immune, and general well-being
problems. Potential side effects with major surgery, where patients with a lot of pain do
not take deep enough breaths, thereby putting themselves at risk for atelectasis,
pneumonia, and infection, are especially concerning. If larger doses of systemic opioids
do not effectively control the pain, the suppression of the cough reflex and inability to
clear secretions would then further increase the risk of pneumonia and infection.
Epidural and intrathecal opioids used for post-operative pain management were
reported first in 1979, and have continued to gain in popularity over the past couple of
decades (Schuste, et al., 2004). Epidural analgesia has also been a source of controversy
over the past decades. Intrathecal opioid is able to block central sensitization effectively
in most cases (Morgan et al., 2002); however, use of it as been associated with inferior
efficacy and safety, primarily because of an increased incidence of dose-dependent,
delayed respiratory depression and somnolence (Mulroy, 2002; Gwirtz et al., 1999).
Intrathecal opioids can produce 4-24 hours of excellent analgesia, but most of the time it
is administered in a single shot injection. If a continuous catheter is employed
intrathecally, risk of cauda equina syndrome is significant, as well as transient neurologic
symptoms. Morgan et al. also found the risk of high or total spinal anesthesia that can
causes unconsciousness, apnea, severe hypotension, and bradycardia has reduced the use
of intrathecal anesthesia for post-operative pain management, whereas epidural
anesthesia has seen more increase in popularity, as noted earlier by Schuster et al. (2004).
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Wheatley, Schug, and Watson (2001) stated that pain relief for major surgery has
been a common consideration with the use of epidural anesthesia and opioids since the
early 1980s. They further relayed that even though almost 80% of the anesthetists in the
United Kingdom (UK) consider epidural administration the ideal analgesic for upper
abdominal surgery, only 15% of patients undergoing abdominal surgery had epidural
analgesia employed.
Ballantyne (2004) stated that in many areas, physicians consider epidural
analgesia a standard of care for major surgery. He describes the aspect of epidural
analgesia's superiority in providing analgesia with upper abdominal and thoracic
procedures, and several benefits of EA have been seen to improve rates of morbidity and
mortality, and improve patient outcome. These effects include a reduced blood loss,
improved gut motility, fewer cardiac ischemic events, improved cough and reduced
atelectasis, improved activity levels, and overall better quality of life. Of particular
interest, the improvement of bowel motility and reduced risk of ileus can have significant
effects on a patient's ability to meet discharge outcomes, and reduce hospital stay.
Ballantyne et al. (1998), Schuster et al. (2004), and Mulroy (2002) all agree that there is a
reduction in these complications, as well as reduction in post-operative thromboembolic
events and renal failure (Rodgers et al., 2000). Even though there are many positive
aspects of EA, there is evidence that epidural analgesia is not being used for major
surgery, as seen in Wheatley et al. (2001). What are the factors that are inhibiting
providers from utilizing epidural analgesia?
Side effects of epidural administration of analgesia can be a risk of respirator
depression, pruritis, nausea, infection, epidural hematoma, urinary retention, inadequate
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analgesia, and possible dural puncture that could create a total spinal situation if not
observed by the anesthetist. The risk for post dural puncture headache (PDPH) is also
especially a risk if the subarachnoid space has been breached by a larger epidural needle.
This condition is significantly more predominant in young adults than in the elderly.
Opioids used for epidural analgesia especially can cause risks of these side effects
compared to the use of local anesthetics alone or in combination of LA and opioids at
lower concentrations (Mulroy, 2002). Ballantyne et al. (1998) and Buggy and Smith
(1999) agree that epidural catheters offer the opportunity to provide excellent pain relief
without the side effects associated with potent parenteral analgesics; however, highly
concentrated anesthetics can cause increasing motor weakness and increase the risk of
toxicity (Standi et al., 2003). Epidural catheters do offer the ability to use low dose
anesthetics, which limit the amount of toxicity risk, do not create much motor blockade
(if at all), and can provide excellent analgesia in the dermatome of surgical intervention
involved (Morgan et al., 2002). The epidural, when placed correctly, provides sensation
and motor block (if necessary) to the level of placement, with spread to at least two
dermatome levels above and below the site of injection. Increasing the concentration and
volume of the anesthetic can increase the coverage area to get the desired block
(Nagelhout & Zaglaniczny, 2001).
The epidural space is a potential space that is continuous from the base of the
cranium down to the base of the sacral sulcus. The space lies between the inner aspect of
the vertebral column and the dura that protects the spinal column, or subarachnoid space,
itself. It is on the immediate anterior side of the ligamentum flavum, and contains nerve
roots, fat, and epidural vessels. The practitioner will need to be aware of three main
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ligaments when entering the epidural space: the supraspinous ligament; the interspinous
ligament; and the ligamentum flavum. The layers need to be breached in order to place a
catheter in the epidural space, but the anesthetist needs to be careful not to inject the
needle too far and puncture the dura. This would lead to complications associated with
spinal anesthesia if an inadvertent hole were created in the subarachnoid space
(Nagelhout & Zaglaniczny, 2001). Technical difficulty, such as this, could be perceived
as a reason for not utilizing epidural anesthesia with major surgery. If practitioners are
not skilled with placement techniques, they may opt for other treatment modalities, or
risk failure of the attempt and have to consider another plan of care. Wheatley et al.
(2001) cited a failure rate of almost 30-50% for epidurals in some clinical trials.
Depending upon where the attempts took place, the figures could be elevated to some
degree, especially if utilized in a setting where swift placement prior to urgent surgery
was needed. In a controlled environment, where elective surgical procedures are taking
place, the time factor would be taken out, and could possibly increase the odds of proper
placement.
The usual method of placing the epidural catheter is the “loss of resistance
technique,” especially for lumbar placement, as noted in both Nagelhout and Zaglaniczny
(2001) and Mulroy (2002). The epidural space in the lumbar region has a pressure that is
approximate to the atmospheric pressure, so the “hanging-drop technique” is not as
recommended. The hanging drop technique places a drop of saline on the end of the
epidural needle that flows into the epidural space when the actual space is breached;
however, the placement in the thoracic region usually is the only area that creates enough
negative pressure to draw in the drop of solution.
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The onset of pain relief and blockade is also of interest. Depending upon the type
of medication used, time to onset may vary from 10-30 minutes. The medication actually
bathes the nerve roots and is able to breach the spinal column by diffusion to create the
sensory and motor blockade (Mulroy, 2002). If time were of consideration, general
anesthesia would be preferred, at least to start the case, and epidural could be used postoperatively for pain management. However, when considering non-complicated
abdominal surgery with patients who have limited or no comorbidity, and when surgery
is elective, epidural anesthesia and analgesia seems to be a logical choice, and is
considered a standard of care in some regions. Complications with neuraxial blockade
are relatively rare, not life-threatening, and are easily treated. Support tends to lean
toward increased use of neuraxial blockade, especially considering its benefits intra- and
post-operatively (Rodgers et al., 2000). Placement of an epidural catheter may provide
both acute and post-surgical pain relief, particularly in major abdominal, thoracic, and
total joint surgeries of the lower extremity (Nagelhout & Zaglaniczny, 2001).
Comparative Studies With Regional Anesthetic
Tverskoy, Cozacov, Ayache, Bradley, and Kissin (1990) showed results from a
double-blind, randomized study in 36 patients who underwent inguinal herniorrhaphy
with three different types of anesthesia: general anesthesia; general anesthesia with local
infiltration of anesthetic at the surgical wound; and spinal anesthesia. The addition of
local anesthetic infiltration at the wound significantly reduced pain post-operatively,
when examined by the group at 24 hours, 48 hours, and 10 days following surgery.
There was less of an effect with spinal anesthesia presumably due to the shorter duration
of action seen with single shot spinal anesthetics. This could further implicate the use of
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epidural anesthetic, where continuous infusion can provide excellent pain relief for as
long as the catheter is patent.
Shir, Raja, and Frank (1994) compared effectiveness of preemptive epidural
analgesia versus epidural plus GA, and GA alone. The neuraxial blockade and surgical
anesthesia achieved by epidural anesthetics was associated with a decrease in post
operative analgesic demands, compared to combined epidural and GA and GA alone.
Thus, an efficient blockade of noxious stimuli to the CNS would seem fundamental in the
reduction of post-operative pain.
In 1998, Ballantyne et al. performed a study on the effects of seven different post
operative analgesic therapies on pulmonary outcome. Their meta-analysis of
randomized, controlled trials studied epidural opioids, intercostal local anesthetics,
epidural opioids with local anesthetics, thoracic versus lumbar epidural opioids,
intercostal nerve blocks, wound infiltration with local anesthetics, and intra-pleural local
anesthetics. The outcomes they measured were forced expiratory volume (FEV), forced
vital capacity (FVC), peak expiratory flow rate (PEFR), Pa02 (pulmonary oxygenation),
and incidence of pulmonary infection, atelectasis, and pulmonary complications overall.
There was no significant difference found in pulmonary function of FEV, FVC, and
PEFR; however, epidural anesthetics increased Pa02, and decreased risk of pulmonary
infection and pulmonary complications overall. Also, compared with systemic opioids,
epidural opioids had a lower incidence of atelectasis, and a tendency to have fewer
pulmonary infections. Thus, the study supported the concept that epidural pain control
can help reduce the incidence of pulmonary morbidity.
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Buggy and Smith (1999) report that a post-operative ileus is quite common
following major abdominal surgery, and can inhibit gut function for up to 72 hours
following surgery, and prolong a patient's hospital stay. Discussion of several
randomized trials in patients that underwent major abdominal surgery found that the use
of general anesthesia with a thoracic epidural anesthesia was followed by a return of gut
motility more quickly than the use of systemic opioids with general anesthesia alone. EA
also attenuates the neuroendocrine (stress) response to surgery better than systemic
opioids alone. Therefore, EA either alone or in combination with GA can reduce
morbidity and mortality.
Aida, Baba, Yamakura, Taga, Fukuda and Shimoji (1999) examined the use of
preemptive analgesia using morphine epidurally at various levels according to the type of
surgery experienced by the patient. The surgery types studied included upper and lower
limb surgeries, radical mastectomy, gastrectomy, hysterectomy, herniorrhaphy, and
appendectomy. Level of epidural catheter innervation was set at T7-8 and T11-12 for
upper and lower abdominal surgery respectively. Patients had an epidural placed
preoperatively, and then a supervisor gave the anesthetist either morphine and saline or
saline only for placebo to the randomly allocated patients from a computer sequence.
The anesthesiologist, thus, was blind as to the solution injected, as well as the patients. A
prospective sample of all patients that were classified as American Society of
Anesthesiologists (ASA) class 1 or 2 between February of 1998 to August of 1998 was
studied. General anesthesia was used and either morphine or saline alone were epidurally
infused post-operatively. No significant results were found demographically. Visual
analogue scores (VAS) to assess pain were used for the patients at 6, 12, 24, and 48 hours
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following surgery. There were no significant differences shown in the VAS values and
morphine consumption in the gastrectomy, hysterectomy, herniorrhaphy, and
appendectomy groups at any point of time observed; however, a significant difference
was seen with the upper and lower limb surgeries, as well as with radical mastectomy.
Considering what caused the difference in pain relief, the type of surgery could be a
factor responsible with the use of preemptive analgesia. The use of only opiates
epidurally also could be a definite factor as to why the results seemed different for the
abdominal surgeries. Thus, the use of local anesthetics may be implicated in epidural
anesthesia for major abdominal surgery.
Rodgers et al. (2000) examined 141 randomized trials which utilized 9,559
patients, where intra-operative neuraxial blockade was either not used, utilized in
conjunction with GA, or used alone. Main outcome measures evaluated included
mortality, deep vein thrombosis (DVT), pulmonary embolus (PE), myocardial infarction
(MI), transfusion requirements, pneumonia, infections, respiratory depression, and renal
failure. The study concluded that neuraxial blockade reduced perioperative mortality and
complications, and implicated the increased use of neuraxial blockade for major surgery.
Overall, mortality was reduced by about 33% with the use of neuraxial blockade,
showing a p value of 0.006 with a 95% confidence interval. It also reduced the incidence
of DVT, PE, transfusion requirements, pneumonia, and respiratory depression, with all p
values calculated to be <0.001 at a 95% confidence interval. There was decreased
incidence of MI and renal failure, however, not to statistical significance. The benefits
seen by the use of neuraxial blockade in attenuation of the surgical stress response, the
altered coagulation, increase in blood flow, and improved ability to breathe free of pain
25

implicates its further use of it for various surgeries, or at least further investigation into its
efficacy. This study did not distinguish the difference between spinal and epidural
anesthesia, or if there were to be a significant difference with the techniques; the study
mainly looked at the intra-operative phase versus covering post-operative pain. Previous
studies have shown promise with the use of epidural anesthesia in improving pulmonary
outcomes.
In 2001, Kehlet and Holte examined reviews of randomized controlled trials
where patient controlled analgesia (PCA) opioids, NSAIDS, and EA techniques were
utilized for control of post-operative pain. Epidural opioid techniques alone were less
effective at attenuating the stress response, and were comparable to systemic opioids and
the use of NSAIDS. PCA opioids were not as effective at dealing with the stress
response, but did decrease pain; however, these opioids did not optimally decrease
dynamic pain following major surgery. PCA did not have the positive effects on cardiac,
pulmonary, thromboembolic events, and overall hospital stay. NSAIDS used did show a
reduction in the amount of opiates used, which reduced side effects involved, but had
little effect on surgical stress response, and could not be used solely for major surgical
post-operative pain relief. Results of epidural analgesic techniques did not show
significant differences in hospital stay, despite the positive effects observed with cardiac,
pulmonary, GI, and thromboembolic events. They did note that hospital stay may have
been a poor outcome, because of the many factors not considered in this study. The study
of various types of surgeries together could be a factor in not achieving significance with
data results, but because of potential positive effects seen by the use of epidural
anesthesia, further investigation is warranted.
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Strassels et al. (2002) examined the economic and patient satisfaction in patients
undergoing TAH, THR, and TKR. The patients were observed in a pilot study in an
urban medical center from August 1999 to June 2000 in Boston, Massachusetts. Only
ASA 1, 2, and 3 patients were eligible to participate. Patient satisfaction was assessed
within 24 hours after leaving the hospital, utilizing a questionnaire about pain intensity
and satisfaction with medical and nursing care. Next, estimates of direct and indirect
costs and direct medical resource use were obtained, providing a hospital perspective on
the analysis of data obtained. Only 10 people who consented to participate were included
in each group of the study; larger numbers would definitely give more power to the study
if it were done again. Improved post-operative pain control was thought to be a result of
better use of hospital resources which would decrease healthcare costs. Despite a few
individual experiences of pain and adverse events, most patients were satisfied to very
satisfied with their pain treatment, and the response of care providers. Contributions
found from this study on overall post surgical costs shows that the kinds of analgesic
medications used for pain control can have an impact on total cost. A multimodal
approach is implicated, not only to relieve side effects of potent systemic opioids, but to
inhibit the patient's post-operative pain in general. The authors were not very specific in
the types of analgesics utilized, but this was not the outcome of importance for their
study; however, doing so would have provided a better picture of what type of
multimodal approaches are most effective for the treatment of post-operative pain.
A study by Peyton et al. (2003) discussed the influence of epidural anesthesia on
perioperative outcome with major abdominal surgery. In contrast to prior studies, they
critically analyzed results for randomized, controlled trials, and showed no significant
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differences in major post surgical morbidity and mortality in various trials, or in special
subgroups at risk for cardiac or pulmonary complications undergoing aortic surgery. The
same results were observed for major abdominal surgery, and the use of perioperative
epidural analgesia. The study did show a difference, still, in the incidence of respiratory
failure in epidural versus controls. This significant reduction in a pulmonary
complication can be taken to be the sole positive of EA from this study; however, the rest
of the data would give question to the usefulness of EA, considering its technical
difficulty and potential complications, thereby raising doubt about EA’s superiority over
the use of GA with PCA opioids.
Schuster et al. (2004) described the use of EA as a standard of care for post
operative pain management after major general, orthopedic, and gynecological surgery in
their hospital. In this retrospective study, 350 consecutive patients undergoing major
abdominal surgery, or thoracic, gynecological, or orthopedic surgery, were studied to
determine efficacy, treatment length, and resource use for post-operative pain
management with patient controlled epidural anesthesia. Compared to several previous
studies, Schuster et al. noted superior control of EA compared to IV PCA opioids in
terms of pain control, reduction of pulmonary and cardiac complications, improvement of
tissue perfusion and reduction in myocardial ischemia, and reduction of post-operative
paralytic ileus after abdominal surgery. Average pain scores using a VAS were similar
among groups, and the total costs of all groups entailed for the full treatment course were
directly linked to a longer length of stay. Costs of medication, and placement of epidural
were less in contrast to staff costs incurred. Therefore, treatment length not only
increases staff costs, but also increases the amount of medication used, and shows that
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effective pain relief using the least costly medications and efficient use of healthcare
resources can effectively reduce healthcare costs. Treatment length tended to be shorter
for the orthopedic group compared to the general and gynecological groups, with definite
reasons for variation not specifically stipulated. With increasing cost-containment
efforts, the benefits of specific pain management tools needs to be weighed against their
cost in the general and gynecological groups, even though significant reduction in
complications are observed with epidural anesthesia.
Research shows the use of epidural analgesia and anesthesia is varied, and
conflicting information exists about its’ routine use for surgical patients - abdominal
surgery patients, in particular. The risks and benefits of EA are explained at length, and
no standard use of EA has been observed. Conflicting results in the control of pain and
ability of the patient to meet discharge outcomes shows that more research to determine
the usefulness of EA is warranted.
Research Questions
The following research questions were studied:
1. Are there significant differences in reported post-operative pain levels in
patients undergoing abdominal hysterectomy with the use of EA or with only IV opioids?
2. Is length of stay in terms of hospital stay - measured in number of days postoperatively - associated with type of pain control method used for abdominal
hysterectomy patients?
3. Is pain level and length of stay post-operatively associated with demographic
variables in patients undergoing abdominal hysterectomy?
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Theoretical Framework
Dorthea Orem's (1991) Self Care Deficit Theory of Nursing is the theory that best
relates to and guides this study. The theory, itself, is composed of three related theories.
The first theory of self-care relates how and why people care for themselves to maintain a
certain level of health and well-being. The second describes the theory of self-care
deficit and relates how people have a need, and can be helped through nursing. The third
theory relates to the theory of nursing systems. This describes the different actions taken
by nurses, at optimal time, and in coordination with actions of the patients, to understand
and meet different aspects of their self-care demands (Tomey & Alligood, 1998).
Orem's (1991) self care model shows how an individual can or cannot meet his or her
own self-care demands. It further relays the notion that if a patient has a self-care deficit
or need that can be taken care of by the nurse, the nursing agency can formulate a plan to
meet that need, and compensate for any self-care deficit that may occur. A self-care
deficit can occur when demands placed on a patient exceed his or her capabilities.
Pain associated with surgical procedures can meet the qualities of a self-care
deficit. While the surgical procedure takes place (and afterwards), the patient is under
general anesthetic, and cannot perform self-care activities to maintain life, health,
development and well-being as is expected with self-care. The nurse, then, needs to
intervene and act wholly on the patients behalf. In contrast, the nurse mainly has a
supportive and educative role in the preoperative phase of the surgery, answering
questions, and reassuring the patient. Even with a degree of anxiety that most patients
have, they are able to function and perform self-care maintenance. In the post-operative
phase, the nurse anesthetist begins by acting wholly on the patient's behalf in providing
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care for that patient. The patient is just coming out of anesthesia, and often is
experiencing pain. The nurse anesthetist provides needed care in order to maintain health
and well-being, and gradually allows the patient to perform more self-care activities as
the opportunity exists, thus, promoting self-care.
Self-care, as a regulating function of human experience, is quite different from
that of other types of regulating functions in humans, such as the neuroendocrine system.
Self-care is a human function that needs to be continually and deliberately performed and
learned over time in accordance with the particular situation and stage of growth and
development of the individual (Tomey & Alligood, 1998).
There are several self-care deficits that can be addressed in the patient undergoing
surgical anesthesia, and the nurse anesthetist needs to be cognizant of these needs in
order to provide the necessary nursing system to compensate for the need or deficit of the
patient. Pain, hemodynamics, respirations, and dealing with patients emerging from
anesthesia are just a few of the considerations when the nurse anesthetist has to decide
how and when to act on the patient's behalf.
Definitions
For the purposes of this study, the following definitions were used.
G eneral anesthesia : an altered physiologic state induced by inhalational or

continuous intravenous anesthesia techniques characterized by a reversible loss of
consciousness, analgesia of entire body, amnesia, and a degree of muscular relaxation
(Morgan et al., 2002).
E pidural anesthesia: introduction of a local anesthetic, with or without an opioid,

infiltrated into the epidural space surrounding the dura mater at the lumbar or thoracic
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levels to induce sensory and motor blockade of nerve roots and resulting spinal column
for operative anesthesia (Morgan et al., 2002).
Patient outcom e : the duration of hospital stay post-operatively as measured in

days.
D em ographic variables', information of the subjects involved in the study which

include age, height, weight, type of surgery, surgical time, and PACU time, as recorded
in the subjects’ charts.
ASA Classification : the American Society of Anesthesiologists Classification

system that represents a reflection of a patient’s preoperative status. It ranges from Class
1 to Class 5, with an E denoting emergency cases. Class 1 denotes a healthy individual
with no physical, biochemical, psychiatric, or organic problems. Class 2 represents a
patient with mild to moderate systemic problems, but the problems would be wellcontrolled. Class 3 entails a patient with severe systemic problems that limits the
patient’s activity (not well-controlled). Class 4 entails the systemic disturbances to be
life threatening, and Class 5 represents a patient who has severe morbidity that would
make surgery resuscitative with poor chance of survival.
N R S : a Numeric Rating Scale, that uses a 0-10 representation of a patient’s pain.

The patient is expected to rate his/her pain based on the basis that 0 represents no pain,
and 10 is the worse pain imaginable. The verbal rating scale (VRS) and the verbal
numeric rating scale (VNRS) are used interchangeably with the NRS in discussion.
Assumptions
The following assumptions were made with this study:
1. Patients reported true ratings of their pain.
32

2. Rating on the numeric pain scale was explained and understood by the patient
prior to their report of pain using the scale.
3. Placement of the epidural by the anesthesia staff was correct and without
problems or complications.
4. As pain is a very subjective experience, it requires self-reporting.
5. Hospital staff recorded information to the chart correctly and consistently
regarding the level of a patient’s pain.
6. Post-operative pain after abdominal surgery varies from patient to patient, and
varies in amount of tissue removed.
Limitations
1. Pain is a subjective experience.
2. Only a convenience sample was utilized for the study.
3. The study was done only in one area, one hospital, and cannot be generalized
to the entire population.
4. The study entailed only abdominal surgery patients, and may not be
generalizable to variety of surgical procedures.
5. The staff needed to record information to charts accurately and consistently
regarding pain.
Summary
With abdominal hysterectomy ranking as one of the most frequently occurring
surgeries of women, it is important to find a treatment modality or combination of
modalities that best treat intra- and post-operative analgesia considerations in order to
improve patient satisfaction and outcomes. Evidence increasingly points to the use of
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epidural anesthesia and analgesia to provide better outcomes after major surgery (Standi
et al., 2003).
Several studies point to the effective attenuation of the stress response with
epidural anesthesia, and reduction in morbidity and mortality; however, there are other
studies that are skeptical of its efficacy and safety. Because of the conflicting results
observed in the existing studies, and the differences observed in various surgeries, more
information is needed to determine the usefulness of epidural anesthesia/analgesia (either
in conjunction with intravenous opioids or alone) in the improvement of patient pain
management and overall outcome.
This study served to examine the use of epidural anesthesia in reduction of post
operative pain, and resultant effects on hospital stay. This will provide information to all
health care professionals caring for these post-surgical patients - specifically anesthetists
- in providing the best care possible to improve post-operative pain management, and
possibly reduce post-operative hospital stay.
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CHAPTER II
METHODOLOGY OF THE STUDY
Introduction
The purpose of this study was to determine if there is a significant reduction in
post-operative pain and overall improved patient outcomes when epidural
anesthesia/analgesia was used, either alone or in combination with IV opioids, versus
using IV opioids alone in patients undergoing abdominal hysterectomy surgery.
Abdominal hysterectomy is very common, and is considered major abdominal surgery.
The surgery is associated with moderate to significant amounts of pain, depending upon
the amount of tissue and lymph node involvement. The control of this pain and the
ability to hasten patient recovery, and lessen hospital stay would prove beneficial to
patients, to healthcare providers, and to the institutions where the surgery is performed.
This chapter discusses the methodology employed in this study: the population;
sample; study design; data collection methods and procedures; instrument reliability and
validity; proposed data analysis; and protection of human subjects. The methodology
addresses the research questions being studied.
Population and Sample
The population for this study included all patients undergoing abdominal
hysterectomy surgery who received epidural anesthesia/analgesia alone, EA in
combination with IV opioids, or simply IV opioids for post-operative pain control. The
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population studied was at a 99-bed Midwestern hospital from May 2005 retrospectively
until 40 patients that met inclusion criteria were attained (20 patients in each category
where EA was utilized or not utilized). In attaining the convenience sample of 40
surgical patients fitting the description for the population, ASA 1 and 2 patients were
used in order to minimize comorbidities and potential variations in results. An ASA 3
patient was included in order to meet the number of patients needed in the EA category.
A retrospective chart review was utilized to obtain information from data in existing
medical records.
Study Design
The research design for this study was a retrospective chart review in which the
subjects pain levels were recorded post-operatively in the post anesthesia care unit
(PACU), and checked again 6, 12, and 24 hours post-operatively. Also, patient outcome
was measured by hospital length of stay post-operatively and was documented in days.
Epidural use or non-use, as well as type and adjuncts to its use were noted in this
retrospective study.
The independent variables involved were the use or non-use of epidural
anesthesia/analgesia alone or in combination with IV opioids with abdominal
hysterectomy patients. The dependent variables were the amount of pain reported by the
patient as recorded on the numeric rating scale, and the length of hospital stay that
resulted post-operatively.
Data Collection and Procedures
Data were collected retrospectively from subject charts using the existing medical
records. Data were collected from the anesthetic record, the PACU record, the operating
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room record, the patient assessment sheet utilized on the surgical floor, and the nursing
notes or progress notes. Data collected included: patient’s age, ASA class, height,
weight, type of surgery, number of pregnancies, reason for surgery, number of inpatient
hospital days post-operatively, anesthesia time, surgical time, PACU time, pain level in
the PACU, pain level recorded six, twelve, and twenty-four hours post-operatively, and
the type of pain control method used post-operatively. (See Appendix.)
Instrument
The instrument utilized to quantify post-operative pain will be an 11-point
numeric rating scale (NRS). Subjects were asked to rate their pain on a scale of 0 to 10,
with 0 being no pain, and 10 being the worst pain imaginable. The 0-10 NRS was the
tool utilized by the hospital in which this study was conducted.
Data Analysis
The data that were collected in this retrospective chart audit were descriptive and
inferential in nature. Chi-square tests of homogeneity and goodness-of-fit were utilized
to analyze nominal data. The nominal data came from the type of pain control method
used post-operatively, type of surgical repair, reason for surgery, the type of epidural
used for post-operative pain control, and ASA class. Fisher’s Exact test and Cramer’s V
were used to determine significance as the sample size was small and many of the cells
for Chi-square had less than 5 data entries, which violates the assumption for Chi-square.
Mean, standard of deviation, and range were calculated from demographic data to
include: age, height, weight, number of pregnancies, number of inpatient hospital days
from surgery until discharge, anesthesia time, surgical time, and PACU time. Analysis of
variance and Chi-square with groups were used to evaluate if a difference in mean levels
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of pain were reported in the PACU, six hours after surgery, twelve hours after surgery,
and twenty-four hours after surgery. Pearson’s Product Moment Correlation was used to
evaluate if a correlation exists between vital signs recorded and pain levels reported at the
specific intervals. Pearson’s may also be used to evaluate whether or not a relationship
exists between demographic data and levels of pain reported and length of stay postoperatively. The statistical significance will be set at 0.05 for this study.
Protection of Human Subjects
Approval for the study was obtained from the University of North Dakota
Institutional Review Board prior to initiation of data collection. No threat to physical
harm to the patients involved in the study, therefore, no written consent form by the
patient was needed. The only risk to subjects was a potential loss of confidentiality of
health history as the researcher had access to each subject’s entire chart. However, only
the author had this access, and collection of the information took place in a private office
where the data were de-identified. To protect confidentiality, no identifying information
will be used in any way or portion of this study. Only relevant data were examined by
the researcher, and data were compressed into an aggregate form; no individual results
will be reported.
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CHAPTER III
RESULTS
The purpose of this study was to determine if there was a significant difference in
the levels of post-operative pain reported by patients who underwent abdominal
hysterectomy with or without the use of EA. The post-operative length of stay was also
examined to determine if the use of EA for post-operative pain control significantly
affected the patients’ ability to regain independence and be discharged home.
Population and Sample
The study population consisted of adult females who underwent abdominal
hysterectomy at a 99 bed rural Midwestern medical center and who received either IV
opioids alone or EA alone or in combination with IV opioids to control post-operative
pain. The convenience sample utilized a retrospective chart review that collected the first
20 charts of both the IV opioid group and the EA group from May 2005 retrospectively
until the number of charts that met inclusion criteria was attained. Patients ranged with
ASA class from 1-3. Patients of ASA class 1 represented 27.5% (n = 11) of the sample,
ASA Class 2, 70% (n = 28), and ASA Class 3, 2.5% (n = 1). Patients’ reason for surgery
was classified into groups and consisted of endometriosis, dysmenorrheal, uterine
prolapse, cancer, pelvic pain, and other. Endometriosis comprised 37.5% (n=15),
dysmenorrheal 7.5% (n = 3), prolapse 5% (n = 2), cancer 37.5% (n = 15), and other
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12.5% (n = 5). The other listings included menorrhagia, anemia, cervical dysplasia, and
cervisitis. See Table 1.
Table 1. Frequency Table of Patient’s Reason for Surgery.

(n)

(%)

(Cum %)

Endometriosis

15

37.5

37.5

Cancer

15

37.5

75.0

Dysmenorrhea

3

7.5

82.5

Prolapse

2

5.0

87.5

Other

5

12.5

100.0

Total

40

100.0

The type of surgery performed on these patients was placed into four categories
that included TAH, TAH with BSO, laparoscopic vaginal hysterectomy, and other.
Patients that underwent TAH were 25% (n = 10), TAH with BSO 45% (n = 18),
laparoscopic vaginal hysterectomy 27.5% (n = 11), and other 2.5% (n = 1). The other
category included a laparotomy with partial oophrectomy and removal of a multicystic
wedge from the ovary and tubal reversal.
Patients ranged in age from 27-64 years (Mean = 43.5, SD = 9.6, n = 40). Height
of the patients ranged from 60-70 inches (Mean = 64.27, SD = 2.3, n = 40). Weight of
patients ranged from 115-298 pounds (Mean = 161.7, SD = 38.5, n = 40). Patients’
number of pregnancies ranged from 0-7 pregnancies (Mean = 2.3, SD = 1.9, n = 40). See
Table 2.
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Table 2. Demographic Data of Patients in the Study.

Variable

(n)

Minimum

Age

40

27

ASA Class

40

Height (inches)

Maximum

Mean

SD

64

43.53

9.66

1

3

1.75

.494

40

60

70

64.27

2.28

Weight (pounds)

40

115

298

161.7

38.55

Pregnancies

40

0

7

2.35

1.92

The subjects were divided into two groups that consisted of either the use or non
use of EA for post-operative pain control. Length of stay post-operatively and pain levels
reported by patients at 15 minutes, 6 hours, 12 hours, and 24 hours following surgery
were recorded and analyzed to test for significance. The epidural group consisted of 20
patients who used either epidural alone or in combination with IV opioids for
breakthrough pain. Patients who needed only EA comprised 20% (n = 4) of the sample,
and EA plus IV opioids 80% (n = 16). Marcaine (Bupivicaine) and fentanyl (sublimaze)
infusions were the most frequently used medications placed epidurally, along with
duramorph bolused for breakthrough discomfort. Only 10% (n = 2) of patients received
epidural narcotics only, while the remaining 80% (n = 18) patients received local
anesthetic and narcotic analgesia.
Pain levels were reported by patients following the NRS on a 0-10 scale where 0
= no pain and 10 = extreme pain. Pain levels recorded in both the EA group and the IV
group at 15 minutes had a range of 0-10, (Mean = 3.4, SD = 3.5, n = 40). Reported levels
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at 6 hours ranged from 0-8, (Mean = 3.3, SD = 2.5, n = 39). Patients reported pain at 12
hours post-operatively ranged from 0-9, (Mean = 2.5, SD = 2.6, n = 37), and 24 hours
range 0-8, (Mean = 2.4, SD = 2.2, n = 36). See Table 3. The difference in number of
patients recorded pain levels should be noted due to the fact that the nursing staff did not
record the patient’s response either in numerical value or not at all.
Research Question 1
Are there significant differences in reported post-operative pain levels in patients
undergoing abdominal hysterectomy with the use of EA or with only IV opioids? Pain
levels were recorded for each category at 15 minutes following surgery in the post
anesthesia recovery unit, then again at 6, 12 and 24 hours post-operatively.
Patients who only had IV opioids to control post-operative pain had reported pain
score at 15 minutes after surgery that ranged from 0-10, (Mean = 5.5, SD = 3.5, n = 20), 6
hours after surgery range of 0-7, (Mean = 3.1, SD = 2.4, n = 20), 12 hours after surgery
range of 0-7, (Mean = 2.8, SD = 2.12, n = 20), and 24 hours after surgery range of 0-7,
(Mean = 2.7, SD = 2, n = 20). Refer to Table 3. The patients who had EA to assist in
pain control following surgery had a reported pain level at 15 minutes following surgery
that ranged from 0-8, (Mean = 1.3, SD = 2.1, n = 20), 6 hours following surgery range of
0-8, (Mean = 3.7, SD = 2.6, n = 19), 12 hours following surgery range of 0-9, (Mean =
2.29, SD = 3.1, n = 17), and 24 hours following surgery of 0-9, (Mean = 2, SD = 2.4, n =
16). See Table 3.
A t-test performed for equality of means determined a statistically significant
difference in the reported pain levels of the two groups 15 minutes following surgery (p =
0.00, df = 38, and t = 4.64). The null hypothesis was rejected and a true difference was
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Table 3. Rated Levels of Pain Post-operatively by Patients at 15 Minutes, 6 Hours, 12
Hours and 24 Hours Compared by the Use or Non-use of EA.

Use of Epidural

(n)

Mean

SD

Min.

Max.

Post-op Pain Level
(15 min.)

No
Yes

20
20

5.55
1.30

3.49
2.15

0
0

10
8

Post-op Pain Level
(6 hours)

No
Yes

20
19

3.05
3.74

2.42
2.64

0
0

7
8

Post-op Pain Level
(12 Hours)

No
Yes

20
17

2.80
2.29

2.12
3.10

0
0

7
9

Post-op Pain Level
24 Hours

No
Yes

20
16

2.75
2.06

2.00
2.41

0
0

7
8

determined in the EA group compared to the IV group. A significantly lower pain rating
was noted with the EA group 15 minutes following surgery. The t-tests performed on the
two groups comparing pain levels at 6 hours, 12 hours, and 24 hours following surgery
were not found to be statistically significant and failed to reject the null hypothesis that
there indeed was a significant difference in pain levels reported between the EA group
and the IV group. Even though the values were not found to be statistically significant,
the trend of decreased pain can be seen in the mean values reported between the groups.
See Table 4.
Research Question 2
Is length of stay in terms of hospital stay —measured in number of days postoperatively - associated with type of pain control method used for abdominal
hysterectomy patients? Length of stay was determined to not be of statistical significance
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Table 4. T-test for Equality of Means of Post-operative Pain Levels at 15 Minutes, 6
Hours, 12 Hours, and 24 Hours Between the Use or Non-use of EA.

(t)

Sig.(2 tailed)

df

Mean Difference

Post-operative Pain
Level (15 min.)

4.64

0.00

38

4.25

Post-operative Pain
Level (6 hours)

-.85

.40

37

-.69

Post-operative Pain
Level (12 hours)

-.59

.56

35

.51

Post-operative Pain
Level (24 hours)

.94

.35

34

.69

as the number of days post-operatively to discharge did not vary between groups. See
Table 5.
The range for the IV group was 2-5 days, (Mean = 2.7), SD = 0.7, n = 20), and the
range for the EA group was 1-6 days, (Mean = 2.9, SD = 1.1, n = 20). A t-test performed
for equality of means showed a p = 0.512, df = 38, and t = -0.662. The alpha level set at
0.05 was not met, and thus the null hypothesis was not able to be rejected. These data
Table 5. Comparison of Discharge Following Surgery (days) Between the EA Group and
IV Group.

(n)

Mean

IV group (No EA)

20

2.75

.72

2-5

EA group

20

2.95

1.15

1-6
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SD

Range

may be found in Table 6. There was no significance seen in the total number of days
post-operatively to discharge between the EA group and the IV group.
Table 6 T-test for Equality of Means for Discharge Following Surgery (days) Between
the Use and Non-use of EA.

(t)

Sig.(2 tailed)

df

Mean Difference

Discharge Following
Surgery (days)

-.662

.512

38

-.20

Research Question 3
Is pain level and length of stay post-operatively associated with demographic
variables in patients undergoing abdominal hysterectomy? Demographic variables
correlated against pain levels 15 minutes, 6 hours, 12 hours, 24 hours, and post-operative
length of stay were age, height, weight, reason for surgery, ASA class, number of
pregnancies, anesthesia time, surgical time, and PACU time. No statistical significance
was found when using a Pearson’s Product Moment Correlation test to determine if the
pain levels and length of stay were affected by demographic variables. A Chi-square test
was also performed between demographic groups to test for statistical significance, but
failed to reject the null hypothesis that there indeed was a difference in reported pain
levels 15 minutes, 6 hours, 12 hours, and 24 hours post-operatively. There was also no
statistical significance in the length of stay and demographic groups when compared with
a Chi-square. The study sample was of equal numbers in the EA group and the IV group,
which gave it more power, but the sample size is small. The small sample size leaves
many cells with units less than 5 data entries in the Chi-square test, which violates the
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assumptions of this test, and thus gives the test less validity. A Cramer’s V test was then
performed to further assess the association, but all the variables failed to attain the alpha
level set at 0.05. Thus, there is no association between the post-operative length of stay
and the reported levels of post-operative pain at 15 minutes, 6 hours, 12 hours, and 24
hours with demographic variables.
Other Findings
The length of stay post-operatively and reported pain levels at 15 minutes, 6
hours, 12 hours, and 24 hours were correlated against one another to test for statistical
significance. Discharge days were grouped into 1-3 days and 4-6 days, and post
operative pain was grouped into 1-5, and 6-10 levels of reported pain for this analysis. A
Chi-square and Fisher’s exact test was used to test for statistical significance between the
groups, and none of the cross tabulations performed was determined to be statistically
significant to a level of 0.05. Even there was no statistical difference found between
these variables, the clinical significance can be seen as with more pain reported at 12 and
24 hours post-operatively, the length of stay also was trending towards an increase in the
number of days post-operative to discharge. The values make perfect sense, as the
patient is not going to be discharged home if he/she is still having significant amounts of
pain.
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CHAPTER IV
DISCUSSION AND RECOMMENDATIONS
Introduction
The purpose of this descriptive study was to determine if the length of stay post
operative ly and the level of pain reported at 15 minutes, 6 hours, 12 hours, and 24 hours
post-operatively was significantly different in patients that received EA or used only IV
opioids following abdominal hysterectomy.
A retrospective chart review of 40 patients who underwent abdominal
hysterectomy at a 99 bed rural Midwestern medical center was used for this study.
Twenty patients each were matched to inclusion criteria into either the IV opioid group or
the EA group. Data were analyzed to a statistical significance alpha level of 0.05 for all
tests.
The research questions addressed by this study were:
1. Are there significant differences in reported post-operative pain levels in
patients undergoing abdominal hysterectomy with the use of EA or with only
IV opioids?
2. Is length of stay in terms of hospital stay - measured in number of days postoperatively - associated with type of pain control method used for abdominal
hysterectomy patients?
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3. Is pain level and length of stay post-operatively associated with demographic
variables in patients undergoing abdominal hysterectomy?
Discussion
The aspect of post-operative pain control continues to be significant for any
surgery and abdominal hysterectomy patients in particular. Jaffe and Samuels (2004)
stated that 650,000 abdominal hysterectomy procedures are performed each year, so it is
a very common procedure for which nurse anesthetists will provide care. Anesthetists
must be able to choose the best modality of anesthesia and analgesia to provide the
optimum surgical experience. Despite improvements in perioperative care, major
surgical operations are still followed by pain, organ dysfunction, and prolonged
convalescence (Kehlet & Holte, 2001). Pain can also depress the immune system and be a
major source of fear and anxiety for a patient (Nagelhout & Zaglaniczny, 2001). Epidural
anesthesia is frequently used to provide preoperative, intra-operative, and post-operative
anesthesia and pain relief in women undergoing Cesarean sections, and it is also utilized
in various other procedures, including abdominal hysterectomy. Routine post-operative
use, however, is not shown in the literature for abdominal hysterectomy. Wheatley,
Schug, and Watson (2001) stated that pain relief for major surgery has been a common
consideration with the use of epidural anesthesia and opioids since the early 1980s. They
further relayed that even though almost 80% of the anesthetists in the United Kingdom
(UK) consider epidural administration the ideal analgesic for upper abdominal surgery,
only 15% of patients undergoing abdominal surgery had epidural analgesia employed.
Ballantyne (2004) stated that in many areas, physicians consider epidural
analgesia a standard of care for major surgery. He describes the aspect of epidural
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analgesia's superiority in providing analgesia with upper abdominal and thoracic
procedures, and several benefits of EA have been seen to improve rates of morbidity and
mortality, and improved patient outcomes. The current study results did correlate with
this previous study regarding the superior analgesia that EA provides, as pain levels
reported by patients who had EA were statistically significant at 15 minutes following
surgery (p = 0.00, df = 38, t = 4.64). Even though the pain levels reported between the
EA group and IV group at the 6,12, and 24 hour intervals were not statistically
significant, the difference in the means between groups trends towards the improved pain
control of EA for abdominal hysterectomy patients. See Tables 3 and 4.
The improvement of bowel motility and reduced risk of ileus can have significant
effects on a patient's ability to meet discharge outcomes, and reduce hospital stay.
Ballantyne et al. (1998), Schuster et al. (2004), and Mulroy (2002) all agree that there is a
reduction in complications, as well as reduction in post-operative thromboembolic events
and renal failure (Rodgers, et al., 2000). Even though there are many positive aspects of
EA, there is evidence that epidural analgesia is not being used for major surgery, as seen
in Wheatley et al. (2001). Buggy and Smith (1999) report that a post-operative ileus is
quite common following major abdominal surgery, and can inhibit intestinal function for
up to 72 hours following surgery, and prolong a patient's hospital stay. Pain is an
expectation following surgery; however, many people still experience suboptimal post
operative pain relief (Strassels, et al., 2002). This results in inadequate control of the
neuroendocrine stress response, and provides complications that may further the patient’s
morbidity and resulting hospital stay. The complications of pain and inadequate pain
control can greatly contribute to the ability of the patient to regain mobility and
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independent functioning; thus, the number of days a patient stays in the hospital can be a
reflection of the ability of the patient to regain that independence, and resultant ability to
be discharged home. It has been hypothesized that the reduction or elimination of this
response will then lead to reduced incidence of post-operative organ dysfunction and
improve patient outcome (Kehlet & Holte, 2001).
The patient’s length of stay between the EA group and the IV opioid group in this
study was actually very close in days (mean = 2.9 days and 2.7 days respectively), and
was not determined to be statistically significant. The overall reduction in complications
was not specifically examined. For this study, patient outcome was recorded as the total
length of stay in the hospital, post-operatively. Inadequate pain control, complications
associated with it, and the impedance of returning to normal bodily functioning and
activities of daily living can prolong recovery and influence the number of days the
patient has to stay in the hospital to meet discharge outcome criteria. Thus, discharge
days post-operatively was used as the measure of whether a patient experienced
complications and prolonged convalescence. This relates with Dorthea Orem’s (1991)
Self Care Deficit Theory that was utilized as the guide for this research study. The
anesthetist, by utilizing the best pain control modality has assisted the patient to attain
independent functioning and thereby reducing their self-care deficit. Many other factors
can influence the length of hospital stay, including surgical complications, patient
comorbidities, and physical limitations; but for this study, the attempt to control
comorbidities and limitations has been attempted by limiting the study participants to
only ASA 1 and 2 patient classifications, with the exception of one ASA 3 patient. The
patients ranged from ASA 1-3 in the study, with 97.5% (n = 39) coming from ASA 1 and
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2 classification. Only 1 patient or 2.5% of the total number of patients was out of the
original anticipated attempt to limit the study to only ASA 1-2 patients. Compared to
several previous studies, Schuster et al. (2004) noted superior control of EA compared to
IV PCA opioids in terms of pain control, reduction of pulmonary and cardiac
complications, improvement of tissue perfusion and reduction in myocardial ischemia,
and reduction of post-operative paralytic ileus after abdominal surgery. Even though
there are many positive aspects of EA, there is evidence that EA is not being used for
major surgery, as seen in Wheatley et al. (2001).
Anesthesia itself creates an affect on immune function if administered in high
doses, therefore a push for multimodal approaches and lowest dosage combinations is
promoted in order to maintain anesthesia and analgesia without unwanted side effects and
immune suppression (Yokota, Uehara, & Nomoto, 2000). Current literature also suggests
that a multimodal approach to pain management should be used to effectively block the
pain sensation without creating harmful side effects, by using lower doses of medications
(Buggy & Smith, 1999; Kehlet & Holte, 2001; Kelly, et al., 2001; Naglehout &
Zaglaniczny, 2001; Schuster, et al., 2004). Over 80% (n = 16) of the patients that used
EA for post-operative pain control, did use both local anesthetic and opioids in the
epidural. This helped create a more multimodal approach where non-toxic doses of
anesthetic medications and low levels of narcotics could provide superior pain relief
without causing unwanted side effects and further prolonging a patient’s stay. The results
of the study did not show statistical significance in the aspect of decreasing the length of
stay post-operatively by utilizing EA for abdominal hysterectomy as was hypothesized.
A t-test performed for equality of means showed a p = 0.512, df = 38, and t = -0.662.
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The alpha level set at 0.05 was not met, and thus the null hypothesis was not able to be
rejected.
In the research, usual diagnosis prior to surgery entailed uterine myoma, pelvic
relaxation syndrome, pelvic pain, endometriosis, adhesions, uterine bleeding, or
dysmenorrhea, uterine prolapse, endometrial hyperplasia, and a variety of gynecological
cancers. This held true in study results as gynecological cancers and endometriosis were
among the highest incidence with 37.5% (n = 15) in each. Dysmenorrhea ranked next
with 7.5% (n = 3), then prolapse 5% (n = 2), and a group labeled other was at 12.5%
(n = 5). Normal age range of patients is reported to be between 30-80 years of age. This
also held true with the patients reviewed as the age range fell between 27-64 years of age
(Mean = 43.5, SD = 9.6, n = 40). The age of 27 was a small amount under the normal
range, but remains extremely close to the average reported in the research.
No statistical significance was found when using a Pearson’s Product Moment
Correlation test to determine if the pain levels and length of stay were affected by
demographic variables. Demographic variables con-elated against pain levels 15 minutes,
6 hours, 12 hours, 24 hours, and post-operative length of stay were age, height, weight,
reason for surgery, ASA class, number of pregnancies, anesthesia time, surgical time, and
PACU time. A Chi-square test was also performed between demographic groups to test
for statistical significance, but failed to reject the null hypothesis that there indeed was a
difference in reported pain levels at 15 minutes, 6 hours, 12 hours, and 24 hours postoperatively. There was also no statistical significance in the length of stay and
demographic groups when compared with a Chi-square. A Cramer’s V test was then
performed to further assess the association, but all the variables failed to attain the alpha
52

level set at 0.05. Thus, there is no association between the post-operative length of stay
and the reported levels of post-operative pain at 15 minutes, 6 hours, 12 hours, and 24
hours with demographic variables. The length of stay post-operatively and reported pain
levels at 15 minutes, 6 hours, 12 hours, and 24 hours were correlated against one another
to test for statistical significance. A Chi-square and Fisher’s exact test was used to test
for statistical significance between the groups, and none of the cross tabulations
performed was determined to be statistically significant to a level of 0.05. The results did
show that a trend was seen with increased amounts of pain reported 12 and 24 hours postoperatively resulted in increased length of stay.
The overall results did not reach statistical significance; however, the benefits in
pain control using EA did show a lower reported mean level of pain post-operatively.
The only statistically significant value was for the reported post-operative pain level 15
minutes after surgery in the PACU. So, EA did show superiority in helping control pain
in the immediate period following surgery.
Recommendations
Lim itations

The finding of this study have many limitations. The small sample size limits the
number of predicted variables and diminishes the power of the study. The use of only
one facility in a rural setting limits the generalizability to a variety of settings and
facilities with a variety of surgeons, anesthetists, and nursing staff that provide care for
the patients. The staff may have different levels of experience in providing care for these
patients and can affect the outcome of each individual patient. The use of post-operative
length of stay as a predictor of the complications experienced by the patient, or lack there
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of, was very general when comparing all of the factors involved in affecting a patient’s
ability to be discharged home.
Research

In this study, the use of EA for abdominal hysterectomy determined that it did
provide increased pain control in the immediate post-operative period, and slight decrease
in pain levels reported in the remaining post-operative period. This would lead the
researcher to clearly suggest the need for continued research with the use of EA in
abdominal hysterectomy patients.
Further studies are recommended with larger sample sizes to increase the power
of the study and give greater predictor variability, a multicenter design that would entail a
variety of surgeons, anesthetists, and nursing staff to assist in limiting experience and
individual abilities in predicting variable outcome. A study in which the patients are
interviewed as to the satisfaction or dissatisfaction with the use of EA for abdominal
hysterectomy would provide increased validity as to the use of EA. A study which had a
tighter control of variables involved would also lead to greater validity and reliability of
results. The study specifically shows benefits of the use of EA for reducing post
operative pain in abdominal hysterectomy patients, and further warrants the testing of the
hypothesis that EA controls immediate post-operative pain more effectively and assists in
reducing a patient’s post-operative length of stay.
Education

The control of post-operative pain has been continually emphasized in the
literature, and utilizing different pain modalities that best suit an individual patient’s
needs is important for providing the best surgical experience possible. Thus, the
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comparison of EA and IV opioids in controlling the post-operative pain levels and overall
post-operative length of stay is important to all anesthetists and health care professionals.
This warrants the need for continued research, and integration of these findings in
education to provide the patient with choices for pain control and the ability to vigorously
control the pain without unwanted side effects.
Several omissions of pain levels at specified intervals were noted in the medical
records. An inservice stressing the importance of assessing the “5th vital sign” with each
assessment should be carried out by the hospital as it is a JCAHO requirement for
accreditation of hospitals. It is also a legal matter if charts were questioned for adequate
pain control during the hospital stay.
This study was presented at the 2005 North Dakota Association of Nurse
Anesthetists spring meeting to practicing nurse anesthetists, students, and faculty in a
poster board format. Information was presented, questions were answered, and rationale
for the need of further research into pain control modalities with abdominal hysterectomy
were discussed so that improvements can be made in the ability to control post-operative
pain more efficiently. As further testing and research provides health care professionals
with an increase in knowledge base, the entire surgical experience can be improved.
Practice

Pain is a significant topic when discussing surgery and post-operative planning.
The ability of health care professionals to control the post-operative pain, thus, is an
important reason to be aware of the different pain modalities available to control the pain.
The use of EA has become more common in the past two decades, and a variety of
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surgeries are utilizing EA to help attenuate the pain response, without using excessive
amounts of narcotics that can depress the patient’s breathing, and cause several other
significant side effects discussed in this study. Surgery alone places a patient at risk for
complications, and a multimodal approach is suggested in the research to help control the
pain without limiting the patient’s ability to regain independence. EA has been shown to
have superior effects on reducing complications, and improving a patient’s independence
more quickly than with the use of IV opioids alone. The results of this study did show
significant results with the ability of EA to control immediate post-operative pain, and
did suggest a clinical significance for the remaining hospital course regarding pain
control. The overall length of stay post-operatively was not affected, but the sample size
was small, and results could be different with a large sample. The importance for
anesthetists and anesthesiologists of being able to offer a choice of pain control postoperatively helps to give the patient more control of their health and have an active part
in their plan of care. If the patient has better pain control and is able to meet discharge
criteria more quickly, a reduction in staff, facility, and medication costs can improve the
overall bottom line for the facility.
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APPENDIX
Data Retrieval Form

Pain control method (Post surgical):
Intravenous opioid (MS, Fentanyl)_________________
Epidural + IV opioid_______________________
Epidural___________________________
Type of epidural anesthesia/analgesia used:
Local anesthetic________________________
Local + opioid_________________________
Opioid_______________________________
Age: ________
Height: _______

ASA Class: ________

Reason for surgery:

Weight: ________

Number of Pregnancies:

Type of Surgery:__________________________
Anesthesia Time: ________
Surgical Time: ________
PACUTime: ________
Discharge in Hospital Days Post-operatively: ________
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Pain Level with Corresponding Vital Signs:
15 minutes into PACU
6 hours post-op_____
12 hours post-op____
24 hours post-op____
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