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Evidence has shown that epidural analgesia is more effective than systemic narcotics in
        the management of acute pain for a variety of postoperative populations, including trauma
        procedures, thoracotomy, upper abdominal surgery, and orthopedic procedures. Benefits of the
        epidural route for the administration of pain management medications include improved
        analgesia with longer lasting pain relief using fewer doses and less sedation, resulting in
        earlier restoration and improvement in pulmonary function, decreased metabolic-stress
        response, and earlier ambulation. The purpose of this continuing education activity is to
        educate acute care nurses and surgical staff about the use of epidural analgesia as a method
        of pain control.
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Course Overview



Evidence has shown that epidural analgesia is more effective than systemic narcotics in
        the management of acute pain for a variety of postoperative populations, including trauma
        procedures, thoracotomy, upper abdominal surgery, and orthopedic procedures. Benefits of the
        epidural route for the administration of pain management medications include improved
        analgesia with longer lasting pain relief using fewer doses and less sedation, resulting in
        earlier restoration and improvement in pulmonary function, decreased metabolic-stress
        response, and earlier ambulation. The purpose of this continuing education activity is to
        educate acute care nurses and surgical staff about the use of epidural analgesia as a method
        of pain control.

Audience



This course is designed for nurses and allied surgical staff in postoperative areas including recovery, critical care, oncology, neurology, orthopedics, and obstetrics.

Accreditations & Approvals



In support of improving patient care, NetCE is jointly accredited by the Accreditation Council for Continuing Medical Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the American Nurses Credentialing Center (ANCC), to provide continuing education for the healthcare team. NetCE is accredited by the International Accreditors for Continuing Education and Training (IACET).  NetCE complies with the ANSI/IACET Standard, which is recognized internationally as a standard of excellence in instructional practices. As a result of this accreditation, NetCE is authorized to issue the IACET CEU. 

Designations of Credit



NetCE designates this continuing education activity for 5 ANCC contact hour(s). NetCE designates this continuing education activity for 5 pharmacotherapeutic/pharmacology contact hour(s). NetCE designates this continuing education activity for 6 hours for Alabama nurses. NetCE is authorized by IACET to offer 0.5 CEU(s) for this program. AACN Synergy CERP Category A. 

Individual State Nursing Approvals



In addition to states that accept ANCC, NetCE is approved as a provider of continuing education in nursing by: Alabama, Provider #ABNP0353, (valid through July 29, 2025); Arkansas, Provider #50-2405; California, BRN Provider #CEP9784; California, LVN Provider #V10662; California, PT Provider #V10842; District of Columbia, Provider #50-2405; Florida, Provider #50-2405; Georgia, Provider #50-2405; Kentucky, Provider #7-0054 through 12/31/2025; South Carolina, Provider #50-2405; West Virginia RN and APRN, Provider #50-2405. 

Course Objective



The purpose of this course is to educate acute care nurses and allied surgical staff about the use of epidural analgesia as a method of pain control in a variety of settings.

Learning Objectives



Upon completion of this course, you should be able to:
	Describe the historical evolution that preceded the use of epidural analgesia as a method of pain management.
	Review spinal anatomy, including differences between the epidural and subarachnoid spaces.
	Identify key points in patient selection and preparation for epidural analgesia.
	Discuss the action of epidural narcotics.
	Compare the advantages and disadvantages of the various epidural administration methods.
	Outline patient safety considerations applicable to the administration of epidural analgesia.
	Discuss physiologic parameters to assess in a patient receiving epidural analgesia.
	Describe narcotic- and catheter-related side effects/complications of epidural analgesia and appropriate nursing interventions.
	Discuss common nursing diagnoses and interventions for the patient receiving epidural analgesia.



Faculty



Margo A. Halm, RN, PhD, NEA-BC, FAAN, received an Associate Degree of Nursing in 1981 from Iowa Central Community College, a BSN and Master of Arts in Nursing from the University of Iowa, in 1985 and 1987 respectively, and a PhD from the University of Minnesota in 2005. She is a member of the American Association of Critical Care Nurse's, and Sigma Theta Tau International. Dr. Halm has presented nationally and internationally, coauthored articles, and conducted nursing research studies on topics such as epidural analgesia, complementary therapies, women and heart disease, family presence during resuscitation and other family-centered interventions. Currently, Dr. Halm practices as the Associate Chief Nurse Executive of Nursing Research and Evidence-Based Practice at the VA Portland Health Care System in Portland, OR.
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Implicit Bias in Health Care




      The role of implicit biases on healthcare outcomes has become a concern,
      as there is some evidence that implicit biases contribute to health
      disparities, professionals' attitudes toward and interactions with
      patients, quality of care, diagnoses, and treatment decisions. This may
      produce differences in help-seeking, diagnoses, and ultimately treatments
      and interventions. Implicit biases may also unwittingly produce
      professional behaviors, attitudes, and interactions that reduce patients'
      trust and comfort with their provider, leading to earlier termination of
      visits and/or reduced adherence and follow-up. Disadvantaged groups are
      marginalized in the healthcare system and vulnerable on multiple levels;
      health professionals' implicit biases can further exacerbate these
      existing disadvantages.
    

      Interventions or strategies designed to reduce implicit bias may be
      categorized as change-based or control-based. Change-based interventions
      focus on reducing or changing cognitive associations underlying implicit
      biases. These interventions might include challenging stereotypes.
      Conversely, control-based interventions involve reducing the effects of
      the implicit bias on the individual's behaviors. These strategies include
      increasing awareness of biased thoughts and responses. The two types of
      interventions are not mutually exclusive and may be used synergistically.
    


1. INTRODUCTION



The purpose of this course is to educate healthcare professionals about the use of epidural analgesia as a method of pain control. Evidence has shown that epidural analgesia is more effective than systemic narcotics in the management of acute pain for a variety of postoperative populations, including trauma procedures, thoracotomy, upper abdominal surgery, and orthopedic procedures.
By diffusing across the dura and subarachnoid space, epidural narcotics alter pain transmission by binding to mu receptors in the spinal cord. Benefits of the epidural route include improved analgesia with longer lasting pain relief using fewer doses and less sedation. This results in earlier restoration and improvement in pulmonary function, decreased metabolic-stress response, and earlier ambulation.
Preservative-free morphine and fentanyl are the most commonly administered narcotics via intermittent or continuous epidural routes[1]. Onset of analgesia ranges from 15 to 60 minutes, with a duration of 4 to 24 hours. Local anesthetics (e.g., bupivacaine) may also be used, especially in patients who have developed opioid tolerance.
Nursing responsibilities in caring for the patient receiving epidural analgesia include [1]:
	Monitoring administration of the narcotic and effectiveness of pain control
	Assessing pulmonary, neurologic, and catheter status
	Monitoring for and managing narcotic-related side effects and catheter-related
          complications, such as respiratory depression, nausea/vomiting, pruritus, postdural
          headache, epidural abscess/hematoma, and catheter migration/shearing/occlusion
	Assisting with catheter removal
	Evaluating physical and emotional aspects postprocedure



2. HISTORICAL PERSPECTIVE



The ancient Greeks were the first to describe the use of narcotics. However, not until the turn of the 20th century did reports of the first epidural anesthetics appear. In the mid-1970s an understanding of the mode of action of narcotics was developed. When discovered, endorphins (endogenous opioid-like compounds) were thought to modulate the transmission of pain by acting on spinal cord opioid receptors. The substantia gelatinosa, an area of the spinal cord found to be rich in opioid receptors, was recognized as a key feature in pain transmission. Then, in the 1980s, intrathecal opioids were initially used in the treatment of intractable cancer pain, an event that led to the eventual widespread postoperative use of spinal opioids [2]. Today, epidural analgesia is an alternative to traditional pain management methods in a variety of clinical settings.

3. SPINAL ANATOMY



The spinal cord extends from the foramen magnum at the base of the skull to the superior border of L2. It is composed of both white and gray matter. Pain receptors are located within the gray matter of the cord. The spinal cord is covered with meninges, or layers of connective tissue. The innermost layer, the pia mater, is closest to the spinal cord. As a smooth and vascular membrane, the pia mater contains many blood vessels that nourish the cells of the spinal cord.
The arachnoid mater, the middle layer, is a thin and transparent covering. Located between the arachnoid and pia mater is the subarachnoid or intrathecal space. The subarachnoid space extends from the cranium to the sacrum and contains cerebrospinal fluid (CSF) and nerve roots. The dura mater is the outermost meningeal layer. Between the dura mater and the vertebrae is a ligament called the ligamentum flavum, which lines the vertebral canal. Between the dura mater and the ligamentum flavum is the epidural space. As a potential space, it also extends from the base of the skull to the coccyx. It contains fatty and connective tissue, lymph and blood vessels, and spinal nerve roots. The epidural space functions as a fatty pad that surrounds the spinal cord and is a potential depot for lipid-soluble narcotics [2,3].
In contrast, the intrathecal space is usually accessed for a one-time administration of a narcotic bolus. The intrathecal route is used most often in anesthesia practice and for patients who require pain relief for a short duration. The main advantages of this route are its speed and reliability; however, additional doses cannot be given. Because intrathecal narcotic doses are approximately one-tenth of those used with the epidural route, the catheter is removed after administration to prevent infection or accidental overdose. Therefore, a larger volume and higher dose of narcotic is needed when utilizing the epidural route for pain management [2,4].

4. PATIENT SELECTION



Patient selection for epidural analgesia is determined by two major factors: the type of pain experienced and the patient's surgical procedure and/or medical condition.
TYPES OF PAIN



Pain can be classified in various ways. For instance, there are somatic, visceral, and neuropathic types of pain, each of which is associated with different etiologies. Somatic pain results from activation of nociceptors by thermal, mechanical, or chemical stimuli in the superficial or deep tissues. As peripheral receptors are activated, the pain perception is transmitted to the spinal cord and higher cerebral cortex, where pain is perceived. Usually constant and well-localized, somatic pain is often described as sharp, aching, or throbbing. By contrast, visceral pain results from some type of organ damage or dysfunction. Depending upon the exact etiology, visceral pain may have many different descriptions, such as deep, dull, aching, boring, or pressure-like. Lastly, neuropathic pain, originating in the nervous system, is often described as a burning, tingling, or numbing sensation.
Pain sensations traveling from the periphery to the spinal cord are mediated by three types of specialized fibers: large myelinated A fibers (A-beta); small myelinated A fibers (A-delta); and unmyelinated C fibers. Each type of nerve fiber carries a different type of sensation. Stimulation of A-beta fibers can block pain signals, essentially closing the pain "gate." A-delta fibers transmit fast-traveling pain that is pricking in sensation and highly discriminated, such as acute surgical pain. These types of pain sensations are poorly relieved by epidural analgesia [2,5]. However, the majority of pain stimuli (approximately 60% to 70%) are carried more slowly by unmyelinated C fibers. These pain sensations are characterized as dull and aching [5]. While continuous dull pain from deep structures responds the best to epidural analgesia, intermittent dull pain is poorly relieved. Central pain does not respond at all to epidural narcotics [2].

INDICATIONS





Evidence Based Practice Recommendation

The American Society of Colon and Rectal Surgeons and the Society of
          American Gastrointestinal and Endoscopic Surgeons conclude that thoracic epidural
          analgesia is recommended for open colorectal surgery, but not for routine use in
          laparoscopic colorectal surgery.
https://fascrs.org/ascrs/media/files/downloads/Clinical%20Practice%20Guidelines/clinical_practice_guidelines_for_enhanced_recovery-3.pdf

             Last Accessed: March 14, 2024
Strength of Recommendation/Level of Evidence:
          1B (Strong recommendation based on moderate-quality evidence)


Epidural analgesia is indicated in the management of both acute and chronic pain. Acute
        postoperative populations that may benefit from epidural analgesia include [2,4,6,7,8,9]:
	Thoracic procedures (e.g., thoracotomy, bilateral lung volume reduction, lung transplant)
	Upper abdominal procedures (e.g., esophagogastrectomy, abdominal aortic aneurysm resections, liver resection)
	Orthopedic procedures (e.g., laminectomy, hip replacement)
	Peripheral vascular procedures
	Gynecologic/urologic procedures (e.g., vaginal deliveries, cesarean section)


Trauma patients, such as those with rib fractures or other orthopedic/multiple injuries,
        also obtain relief with this pain management method. Patients who are predisposed to
        pulmonary complications due to pre-existing medical conditions, such as chronic obstructive
        pulmonary disease or decreased mobility, or who have a need for pulmonary hygiene, are
        considered the best candidates [2,6,7]. Patients undergoing procedures such as amputation have also been
        studied in relation to epidural analgesia. Studies of the use of pre-emptive analgesia
        preoperatively to decrease phantom pain sensations in patients who have undergone amputation
        have yielded mixed results [8,10,11,12,13,14,15].
Patients with chronic pain are also candidates for receiving epidural analgesia. The
        epidural route appears to be successful in relieving pain associated with gynecologic and
        colorectal tumors [16]. Cancer patients,
        especially those with regionalized pain below T1 that has been poorly controlled by systemic
        narcotics due to dose-limiting side effects, such as sedation and respiratory depression,
        are likely candidates [17,18,19]. Perioperative epidural use may also be associated with improved colon
        cancer survival in patients without metastases [16,20]. Tumor infiltration
        of bone seems to be more likely to respond to the epidural route than tumors that infiltrate
        nerve.
Epidural analgesia may also be indicated in patients with chronic nonmalignant pain, such
        as low back conditions, multiple sclerosis, and severe osteoporosis, as it may alleviate the
        chronic drowsiness associated with systemic narcotics [7,17,21]. However, the rapid development of tolerance
        may be a major limiting factor to more widespread use of epidural analgesia in patients with
        chronic pain [22]. Although not clearly
        understood, there appears to be cross-tolerance between narcotics administered epidurally
        and those given systemically. As a result, patients who require high doses of systemic
        narcotics will eventually require high epidural doses for optimal pain relief [6].


Evidence Based Practice Recommendation

In adult patients with blunt thoracic trauma, the Eastern Association
          for the Surgery of Trauma and the Trauma Anesthesiology Society conditionally recommend
          epidural analgesia over nonregional modalities of pain control for the treatment of
          pain.
https://www.east.org/education-career-development/practice-management-guidelines/details/thoracic-trauma-blunt-pain-management-of

             Last Accessed: March 14, 2024
Level of Evidence: This recommendation
          is based on very low-quality evidence but places a high value on patient preferences for
          analgesia.


While numerous reports in the literature document the effectiveness of epidural analgesia
        for acute and chronic pain, criteria for specific patients most likely to benefit have not
        been clearly identified. More research is needed to investigate the effectiveness of
        epidural narcotics with different patient populations [6].

CONTRAINDICATIONS



Just as there are several indications for epidural analgesia in the acute care setting,
        several contraindications also exist. The first absolute contraindications for epidural
        analgesia are patient refusal and a history of true allergic reaction to a narcotic class.
        In the case of allergy, which is very rare, another opioid class may be utilized in place of
        the original drug. Patients who have abnormal hemostasis (e.g., thrombocytopenia, abnormal
        prothrombin time/partial thromboplastin time values) or who are receiving anticoagulants
        such as heparin, warfarin, aspirin, or enoxaparin are also contraindicated due to the
        increased risk of developing an epidural hematoma at the catheter insertion site. Patients
        who have a systemic infection or a localized infection at the puncture site are
        contraindicated due to the increased risk of developing an epidural abscess or meningitis
          [7,23].
The last two contraindications for epidural analgesia are related to neurologic status.
        Patients who have undergone a recent laminectomy with opening of the dura are
        contraindicated due to the risk of catheter migration into the subarachnoid space and
        accidental overdose. Increased intracranial pressure also poses considerable risk. In the
        event that the dura is inadvertently nicked during catheter placement, the loss of CSF could
        cause cerebellar or tentorial herniation [7].


5. PREPARATION OF PATIENTS



Regardless of the indication for epidural analgesia, patients and their family members must be adequately informed about this type of pain control. Prior to placement of the catheter, patients/families should be allowed to voice any concerns. Explanations should be given in layperson's terms about how epidural analgesia works and any adverse effects that may be experienced. Emphasize that side effects are temporary and can be treated. Patients may also require reassurance that epidurals do not cause sleep but that the drugs will control their perception of pain. Lastly, patients should know how long the epidural is intended to be utilized, what analgesic regime will be followed, and that the epidural drugs will not be stopped without provision for alternative pain control.
SITES FOR CATHETER PLACEMENT



With the advent of epidural analgesia, many catheters were placed in the lower lumbar
        region, between L4–L5. In this location, catheter placement is technically easier to perform
        as the spinal cord terminates above this area [2]. However, with increased utilization of epidural analgesia, it has been
        shown that pain may be best relieved by placing the catheter at different sites depending on
        the location of the patient's pain and/or surgical incision [8].
The actual site for catheter placement is determined by the dermatome innervating the area
        of pain. With thoracic procedures, the catheter is placed between T2–T8, depending upon
        whether the upper or lower lobes of the lung are affected. Mund et al. reported that the
        majority of epidural catheters in lung transplant patients were inserted at the level of T9
        (with a range from T4–L4) [18]. Similarly,
        with upper abdominal, orthopedic and peripheral vascular procedures, catheters are placed
        between T4–L1, T10–L3, and L4–L5, respectively. In the case of trauma, the epidural catheter
        is placed directly at the site of injury [8]. Selecting the proper dermatome level is even more important when the patient will
        receive epidural local anesthetics (compared to opioids) as these agents block both afferent
        and efferent nerve fibers [5,24].

PLACEMENT TECHNIQUES



Insertion of an epidural catheter is done by an anesthesiology professional
        (anesthesiologist or certified nurse anesthetist) or physician in another specialty who has
        been granted clinical privileges by the institution. Epidural catheters may be placed in the
        operating room or as a sterile procedure at the patient's bedside. Strict aseptic technique
        must be used during the insertion, as well as with any contact with the solution, infusion,
        dressing, or site, to prevent contamination. Nursing responsibilities center on ensuring
        proper positioning and assisting with the procedure. The lateral position is used for
        catheter insertion, with the patient's hips and head flexed. This position allows for
        maximal separation between the intervertebral spaces. The site is then prepared using
        topical antiseptic and sterile drapes [2,4,7,25].
A local anesthetic, such as lidocaine, is injected into the insertion site. A sterile
        syringe with air or preservative-free, sterile normal saline is attached to a blunt spinal
        needle, inserted into the selected interspace, and advanced using gentle pressure. This
        technique, known as loss of resistance, is the commonly used, and currently most reliable,
        placement technique as the three tough ligaments that surround the spinal cord do not permit
        injection unless the needle has entered the epidural space. After the needle has entered the
        epidural space, normal saline or air may then be easily injected. The potential of
        intrathecal placement or nicking the dura is decreased by the fact that the flow from the
        needle pushes the dural layer away. The hanging drop technique is another method for
        catheter placement; however, it is less reliable. With this technique, it is believed that
        as the spinal needle enters the epidural space, negative pressure draws a drop of normal
        saline inward [2,7,26]. As an additional measure, some centers place epidural catheters under
        fluoroscopy or ultrasound guidance in patients with difficult or unclear anatomy [25,26].
With either technique, a flexible catheter is threaded through the spinal needle and
        advanced 2–3 cm into the epidural space. The spinal needle is then carefully removed and a
        slide-lock adapter is attached to the end of the catheter. This adapter permits attachment
        of the catheter to an injection port or infusion tubing [25]. A filter is also attached to the infusion tubing to ensure the
        injectate remains sterile and to prevent introduction of microparticles or bacteria into the
        epidural space. The filter may also be used with intermittent administration setups [7,27].
Catheter placement must be verified to avoid injection of the narcotic into the
        intrathecal space. The two techniques used to verify catheter placement are aspiration and
        the use of a test dose [25]. However, the
        inability to aspirate or the presence of a negative test dose does not guarantee correct
        catheter placement [7].
The aspiration method involves attaching a 3-cc syringe filled with 2 mL of
        preservative-free sterile normal saline to the end of the catheter and aspirating gently for
        30 seconds. If no aspirate is obtained, the catheter should be in the epidural space. If
        more than 1 mL of clear fluid that tests positive for glucose is obtained, the catheter is
        most likely in the subarachnoid space. Bloody aspirate indicates that the catheter has
        punctured an epidural vein [2,4,7].
Additional verification of catheter placement may be performed by administering a test
        dose of a local anesthetic, such as bupivacaine or 1.5% lidocaine with 1:200,000
        epinephrine. An increase in heart rate or blood pressure indicates that the tip of the
        catheter is in an epidural vein. Loss of sensory or motor function in the lower extremities
        or lower abdomen with a decrease in blood pressure over one to five minutes indicates that
        the catheter tip is in the intrathecal space. In the presence of these findings, the
        narcotic should be withheld until catheter placement can be fully assessed [2,7].
New technology is being explored for effectiveness in guiding the needle, identifying
        entry, and confirming the catheter location within the epidural space, including ultrasound
        techniques, fluoroscopy, bioimpedence, and epidurography [26]. However, further studies are required.

CATHETER CARE



After the catheter is inserted and placement verified, the final step involves dressing
        the site and securing the catheter. A sterile transparent occlusive dressing is applied to
        permit easy inspection of the site. In addition, the catheter should be taped securely up
        the patient's back and positioned at the head for easy access during administration [25]. To prevent catheter dislodgement, in most
        cases the dressing and/or tape should never be changed, only reinforced as needed [4,7,28]. In some cases, if
        the epidural catheter will continue to be used after 96 hours, the dressing may need to be
        changed. Please consult hospital policies and procedures and proceed accordingly [28].
Epidural catheters should be marked clearly to prevent accidental injection of
        medications. Administration sets without additional injectate ports should be used (if
        possible) or the ports should be taped. System connections should be assessed to ensure they
        are tight, dry, and intact. The infusion tubing and pumps should then be clearly labeled
        with a fluorescent sticker, and a sign should be placed above the bed to clearly identify
        that the patient has an epidural catheter [5,29]. As noted, strict aseptic technique
        should be utilized whenever assisting with epidural catheter insertion, or handling the
        epidural catheter, infusion tubing and connections, and solutions [27,28].


6. EPIDURAL DRUGS



ACTION



Epidural analgesia is a form of localized pain control. By the process of diffusion, narcotics travel across the dura and subarachnoid space and bind to mu receptors located in the substantia gelatinosa of the dorsal horn of the spinal cord. After these narcotics bind to opioid receptors, they block the release of substance P, a neurotransmitter. When substance P is decreased or absent, nociceptive impulses (pain sensations) do not travel the ascending fibers to the higher brain centers. As a result, the patient does not perceive pain [5].
The rate of narcotic diffusion across the epidural space is affected by lipid solubility.
        In other words, the more lipid-soluble the drug, the more rapidly it diffuses across the
        epidural space to the opioid receptors in the spinal cord. With rapid diffusion, less drug
        is available to migrate to higher brain centers via the CSF or systemic circulation. Even
        though small amounts of epidural narcotics do reach the supraspinal levels, analgesia is
        provided with fewer side effects than seen with the systemic route [6,7].
Epidural narcotics also have a selective action on opioid receptors within the spinal cord. The narcotic remains at the segmental level of the spinal cord where injected and, consequently, does not block sensory, motor, or sympathetic nerve fibers. As a result, patients experience little adverse motor, sensory, cardiovascular, or central nervous system effects typically associated with use of systemic narcotics, including abnormal heart rate/blood pressure or sedation [2,4].

CLINICAL BENEFITS



Epidural analgesia is associated with several clinical benefits. These advantages include
          [2,4,7]:
	Drug benefits: Longer duration and lower total doses
	Response benefits: Improved analgesia, less sedation, earlier ambulation, and reduced morbidity from lessened complications, such as pulmonary problems or effects from the metabolic stress response
	Outcome benefits: Improved pulmonary and gastrointestinal function and shortened length of hospital stay


Drug Benefits



In the category of drug advantages, the first benefit is the longer duration of
          analgesic effect. When administered into the epidural space, 5 mg of morphine has a
          duration of 6 to 24 hours, compared to three to four hours when given systemically [7]. As a result, patients receiving epidural
          analgesia require an overall lower total dosage of narcotic than those who receive
          systemic narcotics via intramuscular (IM) injection, intravenous (IV) injection, or
          patient-controlled analgesia (PCA) [2,30]. In a study of epidural analgesia
          in lung transplant patients, patients who received medication via the epidural route had a
          duration of analgesia of 3.76 days versus 6.0 days in the IV PCA group before oral
          medications were started [18]. In cancer
          patients, longer-lasting analgesia without sedation means that patients are more alert,
          less depressed, more able to resume daily activities when possible, and more likely to be
          cared for at home [6].

Patient Benefits



In terms of patient response benefits, improved analgesia has been documented. Epidural
          narcotics provide more constant pain relief, without the peaks and valleys of serum drug
          levels associated with parenteral administration [29]. In one comparative analysis, three different epidural drug dosages or
          combinations were evaluated in patients undergoing thoracic, abdominal, orthopedic, or
          cardiac surgery for impact on pain intensity scores. Visual analog scale (VAS) pain scores
          were significantly lower in those receiving epidural fentanyl 5 mg/mL and bupivacaine 1
          mg/mL, compared to ropivacaine 2 mg/mL or fentanyl 10 mg/mL and bupivacaine 1 mg/mL [31]. In another study, the probability of a
          VAS >40 mm was significantly lower in elective postoperative patients receiving
          epidural (20% probability) versus systemic narcotics (40% probability) [32]. The probability of having
          moderate-to-severe pain in the first 24-hour period was also significantly less in the
          epidural group.
The benefit of less sedation is directly related to the smaller narcotic dose required
          due to the longer duration associated with the epidural route. By remaining at the level
          of the spinal cord where they are injected, many epidural narcotics do not migrate to
          higher brain centers via the CSF or systemic circulation. This phenomenon, known as
          rostral spread, is responsible for the sedation and disorientation commonly associated
          with systemic narcotics [7]. Lipophilic
          drugs (e.g., fentanyl) are less likely to result in rostral spread than hydrophilic drugs
          (e.g., morphine).
Epidural analgesia leads to other clinical improvements and prevention of complications.
          Improvement in pulmonary function is yet another benefit of epidural analgesia. Patients
          receiving epidural narcotics experience an earlier improvement in pulmonary function tests
          (PFTs) when compared to those receiving systemic narcotics [7,33]. In one study of gastroplasty and thoracotomy patients, researchers
          identified that all patients had decreased PFTs [30]. However, the epidural patients had a less marked decrease in PFTs and
          returned to their preoperative values two days earlier than the systemic group.
In addition to an earlier restoration of pulmonary function, epidural patients
          experience fewer pulmonary complications. The incidence of atelectasis and pneumonia may
          be decreased because patients with more consistent pain control may have an increased
          ability to participate in pulmonary toilet activities, such as coughing and deep breathing
            [2,7,33,34]. Secondly, many patients receiving
          epidural narcotics spend less time on the ventilator and/or have less need for
          tracheostomy [35]. In one study, lung
          transplant patients who received epidural analgesia were extubated at an average of 1.46
          days after surgery (range: 0.4 to 4.75 days) [23]. Reintubation rates have also been reported to be lower in lung
          transplant patients who received epidural analgesia (29%) versus IV PCA narcotics (55%)
            [18]. The reduction of these pulmonary
          comorbidities is especially significant for the critically ill patient in that
          gram-negative pneumonias may be associated with a mortality rate ranging from 33% to 70%
            [34,36].
Epidural narcotics may also decrease the metabolic-stress response associated with
          surgery and trauma. This response is characterized by an increased release of cortisol,
          catecholamines, and antidiuretic hormone causing hyperglycemia, sodium and water
          retention, potassium wasting, and muscle protein breakdown. Epidural narcotics reduce
          fluid mobilization and retention, the presence of which may further compromise the
          patient's pulmonary status and lead to respiratory distress and pulmonary edema. This
          clinical benefit is especially significant for congestive heart failure patients who have
          undergone upper abdominal surgery [7,34].
Additional studies have investigated the effects of epidural anesthesia on other patient
          outcomes. In one study on major vascular surgery, researchers found patients who had
          combined general and epidural anesthesia with postoperative epidural analgesia had
          significantly lower cardiac morbidity than those patients who only received general
          anesthesia with postoperative systemic opioid analgesia [37]. Epidural analgesia in high-risk cardiac surgical patients is
          associated with hemodynamic stability, decreased catecholamine response, good pulmonary
          function, and early extubation and discharge from intensive care [38]. Evidence of epidural anesthesia's impact
          on reducing thromboembolic, pulmonary, and gastrointestinal postoperative complications is
          also encouraging, and it is suggested that epidural anesthesia may be a significant factor
          in reducing gastrointestinal complications, such as postoperative ileus, in major
          abdominal surgery patients [39].
Earlier ambulation is the second patient response benefit of the epidural route. In one
          study of obese patients after upper abdominal surgery, epidural patients ambulated without
          assistance earlier than IM patients (23 hours versus 30 hours) [30]. Early mobilization may be a significant
          factor in reducing thromboembolic complications. In combination, improved pulmonary
          function and earlier mobilization are two of the most significant factors responsible for
          decreased morbidity and mortality and length of stay (LOS) in patients receiving epidural
          analgesia. While these findings are encouraging, more research is needed in various
          populations to compare the impact of epidural versus systemic narcotics on pulmonary
          complications and ambulation status, as well as on level of alertness and patients'
          ability to participate in their own care. For instance, in one study, more rapid
          rehabilitation was not found to be a benefit in elderly total knee replacement surgery
          patients who received epidural analgesia (compared to PCA) [40]. Additionally, epidural analgesia was not
          associated with better pain relief or higher patient satisfaction than PCA in this
          population.

Outcome Benefits



Mixed findings have been reported in relation to LOS. In some studies, epidural
          analgesia has been associated with shorter hospital stays. In a study of rib fracture
          patients, those receiving epidural narcotics had a shorter intensive care unit (ICU) stay
          (6 days versus 18 days) and overall hospital stay (15 days versus 47 days) compared to
          patients receiving systemic narcotics [35].
          In another study of patients undergoing spinal fusion with instrumentation, epidural
          analgesia with bupivacaine resulted in patients tolerating a full diet earlier and being
          discharged an average of 0.5 days sooner than the PCA group [41]. On the other hand, McBeath and colleagues
          found no difference in LOS in total knee or hip replacement patients receiving either
          continuous epidural morphine or bupivacaine or PCA opioids (morphine or meperidine) [42]. Additionally, a retrospective analysis of
          more than 1,500 thoracotomy patients showed no difference between LOS in patients
          receiving epidural analgesia versus systemic opioid-based therapy [43]. Other outcome benefits have been
          reported. A study of patients with multiple rib fractures found that epidural analgesia
          was associated with decreased rates of nosocomial pneumonia and shorter durations of
          mechanical ventilation [44,45]. More studies are warranted to address the
          impact that epidural analgesia has on the postoperative course, including the ICU and
          total hospital LOS [7].


EPIDURAL NARCOTICS



Only preservative-free drugs are administered into the epidural space, as preservatives
        are neurotoxic and may cause injury to the spinal cord. The two most commonly used narcotics
        are morphine and fentanyl [2]. Common
        dosing, as well as the peak and duration of these drugs, are listed in Table
            1. However, it is important to note that the epidural dose
        depends on the patient's height, age, and type of surgery (e.g., lower abdominal versus
        thoracic procedures) [7]. With any of these
        agents, the larger the volume of drug infused, the greater the chance for rostral spread to
        the brainstem, which is responsible for central side effects.

Table 1: EPIDURAL NARCOTICS
	
                Drug
              	
                Initial Dose
              	
                Infusion
              	
                Peak
              	
                Duration
              
	Morphine	1–10 mg	0.1–1.0 mg/hr	30 to 60 minutes	6 to 24 hours
	Fentanyl	25–100 mcg/dose in 10 cc normal saline	25–100 mcg/hr	10 to 15 minutes	4 to 8 hours


Source: [2,5,7,46,47]


Morphine has a longer duration and is used when the patient requires analgesia over
        several days. As a result, monitoring for respiratory depression is required for at least 24
        hours following administration of the first dose [47]. In addition, this medication is highly water-soluble and is prone to
        retention in the CSF and systemic circulation. Because more of the drug is available to
        migrate toward higher brain centers, patients receiving morphine are prone to more frequent
        side effects than those receiving fentanyl [7]. The maximum dose is 10 mg/day for opioid-naïve patients and 20 mg/day for
        opioid-tolerant patients [47]. Morphine
        preparations specifically indicated for epidural use are preferred over generic preparations
        due to sterility and quality control concerns [48].
In contrast, fentanyl is a synthetic narcotic that is 100 times more potent than morphine.
        As a highly lipid-soluble drug, it diffuses quickly to opioid receptors, with an onset of 10
        to 15 minutes. Another main advantage of fentanyl's lipophilicity is that it leaves less
        drug available for rostral spread, which results in fewer narcotic-related side effects.
        Fentanyl has a relatively short duration (one hour or less) and is used when analgesia is
        needed for a short time. Respiratory depression occurs in more than 10% of patients but is
        more common in elderly patients [47].
        Therefore, monitoring for respiratory depression periodically throughout the duration of the
        initial dose is necessary.
Other drugs that may be administered via the epidural route include alfentanil, ketamine,
        meperidine, methadone, clonidine, hydromorphone, and sufentanil, though most of these are
        off-label uses [47]. Of these, meperidine and
        methadone are both highly lipid soluble. Therefore, each drug has a quick analgesic onset
        but a short duration when given by bolus. However, these epidural drugs do not offer
        advantages over either morphine or fentanyl [6,7].
After epidural administration begins, it is important to taper systemic narcotics. The
        length of time required to taper systemic narcotics varies from patient to patient and
        depends on how long the patient has been receiving narcotics. Gradual tapering is essential
        to prevent narcotic withdrawal syndrome, which can occur whenever narcotics are abruptly
        stopped by any previous administration route (IM, SL, IV, PO, rectal, or buccal). In
        addition to the variables previously discussed, dosage of the epidural narcotic will also
        vary from patient to patient, depending upon whether they are narcotic naïve or if they have
        received a long-term course of narcotics. Patients with acute pain can be expected to
        require a lower total daily dose of epidural narcotic compared to a chronic pain patient
          [6].

EPIDURAL ANESTHETICS



Local anesthetics may also be administered via the epidural route. Bupivacaine, a long-acting local anesthetic, is the most often used agent. It may be administered either alone or in combination with epidural opioids, such as morphine or fentanyl, for a synergistic effect and reduction of side effects. Local anesthetics are especially useful for patients who have developed a tolerance to opioids because analgesic action is not dependent only on opioids [5].
The level of blockade achieved with local anesthetics is dependent upon both the concentration or dose and the volume of the infusion. For instance, with bupivacaine, effective analgesia is often achieved with concentrations of 1.25 mg/mL or less. If combined with opioids, the concentration of the opioid generally ranges from 0.05–0.1 mg/mL morphine or 2–5 mcg/mL fentanyl. Volumes of continuous infusions vary between 8–20 mL/hour depending upon the surgical site, catheter location, and individual patient needs [5].
In a study by Scott and colleagues, various concentrations of epidural ropivacaine were
        evaluated in patients after major lower abdominal surgery to determine their attenuation of
        IV opioids analgesia and minimization of motor block [49]. Total PCA morphine over 21 hours was significantly less in the 0.2%
        ropivacaine group (mean: 7.5 mg) compared to control (mean: 43.3 mg) and other ropivacaine
        concentrations (0.1% mean: 18.7 mg; 0.3% mean: 19 mg). Additionally, VAS scores for pain
        associated with coughing were significantly lower for all ropivacaine groups after four
        hours of epidural infusion compared to the control group. In terms of intensity of motor
        block, the 0.2% ropivacaine concentration provided the best analgesia with minimal motor
        block compared to the other concentrations. In another study, 61 high-risk patients were
        randomized to receive either 15 mL of 0.75% ropivacaine or 0.5% bupivacaine [50]. Analgesia effects were assessed using VAS
        scores, motor block, volume of local anesthetic used, and patient satisfaction. Adverse
        effects were noted, and patients were monitored for changes in heart rate and mean arterial
        blood pressure. Patients initially achieved a greater intensity of motor block with
        bupivacaine, but no significant differences were noted between the two drugs at 30 minutes.
        Similar durations of motor block, motor block profiles, and VAS scores were noted in both
        patient groups and no major side effects were noted in either group [50].

ADMINISTRATION METHODS



Epidural narcotics may be administered by a number of techniques. These administration
        routes include intermittent bolus injection, continuous infusion, PCA, or implantable ports
        and infusion pumps for long-term use. In 2023, the American Society for Pain Management
        Nursing (ASPMN) reaffirmed its position statement that "supports the role of RNs in the
        administration and management of analgesia via catheter technique including monitoring for
        potential side effects or complications of care among patients of all ages and in all
        settings" [46]. The American Society of
        Anesthesiologists also reaffirmed their position in 2023, asserting that an RN qualified by
        education, experience, credentials and on-going competency assessment who follows a
        patient-specific protocol written by a qualified physician should, under the direction of a
        physician anesthesiologist, be allowed to [52]:
	Initiate, adjust, and discontinue analgesic catheter infusions
	Administer analgesic boluses through the catheter as prescribed by a physician
	Replace empty medication containers and/or delivery devices using proper aseptic technique
	Monitor the catheter insertion site
	Remove the catheter if coagulation status has been assessed and deemed acceptable by a physician supervisor or written policies
	Monitor the patient for analgesic efficacy and side effects
	Treat analgesic-related side effects under physician direction


Intermittent Administration



Intermittent administration involves injecting a narcotic bolus at a timed interval and
          may be used with either acute or chronic pain conditions. The major advantage of
          intermittent injections is that dosing is based on each individual patient's need. Primary
          disadvantages include inconsistent analgesia and narcotic-related side effects due to
          redosing intervals and fluctuating narcotic blood levels; changes in respiratory rate and
          end-tidal carbon dioxide (CO2) consistent with respiratory depression; and the need for a
          healthcare provider to administer the dose. The major nursing consideration associated
          with this route is that iodine-based topical antiseptic solutions should be used to prep
          the injection port prior to administration. The injection port should not be cleansed with
          alcohol or other antiseptics as these agents may cause neurotoxicity if they enter the
          epidural space [7,27].

Continuous Infusion



Continuous infusions deliver epidural drugs at a constant rate by means of an infusion
          pump, avoiding the peaks and valleys associated with the intermittent technique. This
          method of administration provides more consistent analgesia due to a constant blood level
          of the prescribed opioid and also allows a lower total volume of drug to be infused at one
          time. As a result, fewer side effects, such as respiratory depression, occur with
          continuous infusions. In addition, the rate of the infusion may be titrated to the
          patient's response, providing the optimal level of analgesia. The major disadvantage of
          this route is reliance on an infusion pump and the potential for equipment malfunction
            [7].

Patient-Controlled Analgesia



PCA is another option for delivering a fixed rate of epidural narcotics. The major
          advantage of the PCA route is that the patient may administer additional bolus doses above
          and beyond the basal rate on an as needed basis. Therefore, this route gives the patient
          some control to alleviate their pain, especially when sudden increases in pain are
          experienced [6,7]. PCA has been shown to be both safe and
          efficacious in appropriately chosen adults, adolescents, and children, and many studies
          have shown that patients prefer this method of analgesia over intermittent injections
            [50,53,54].

Implantable Port or Infusion Pump



Implantable ports or infusion pumps are the last option for delivering epidural
          narcotics. Implantable devices are used for patients requiring long-term pain management,
          such as oncology populations. With implantable ports, the epidural catheter is surgically
          placed at the indicated interspace and then tunneled subcutaneously around the patient's
          trunk. The catheter exits on an accessible location of the abdomen so the injection port
          can be accessed for either intermittent or continuous infusions [6]. Nonprogrammable fixed-rate infusion pumps
          deliver a predetermined constant rate of infusion and allow for a change in the dose by
          changing the drug concentration in the reservoir. Programmable pumps (i.e., variable
          delivery rate pumps) allow for alterations to the dose, single doses, timed-specific
          doses, or changes in the continuous infusion rate [8].
Implantable ports consist of an implantable silicone catheter (sized from 4–12 F), and
          an implantable titanium or silicone port with a self-sealing rubber septum. This port
          contains an internal reservoir that can be repeatedly accessed by injection with a
          90-degree non-coring needle. These needles vary from ½ to ¾ inches, and the appropriate
          needle length should be chosen based on the patient's size and the depth of the port. The
          needle should first be connected to extension tubing and flushed with 5 cc of normal
          saline. Using sterile technique, the site should be cleansed from the center of the port
          outward 2–3 inches in a circular motion first using alcohol, then followed with an
          iodine-based antiseptic. Accessing the port is done by stabilizing it between the thumb
          and index finger of the non-dominant hand. Using the other hand, the needle is inserted
          perpendicular to the center of the port. The needle should be pushed firmly through the
          patient's skin and portal septum until it hits the bottom of the platform. Once in the
          portal body, aspirate for blood; if positive, flush with 10 cc of normal saline. When
          ready for epidural analgesia, connect the infusion to the extension set and stabilize the
          needle in the port by covering with an occlusive dressing. To discontinue the infusion,
          keep the port stabilized between the thumb and index finger, hold needle firmly, and
          withdraw using even pressure [55,56,57].
It has been a customary nursing practice to cleanse the portal body with
          povidone-iodine-based solutions prior to accessing the port. This practice is done to
          disinfect the port and minimize the patient's risk of infection. One study investigated
          this practice and questioned whether or not a trace amount of povidone-iodine solution
          could pose some risk for toxicity, especially if the solution were systemically absorbed.
          In this study, three different techniques were compared: commercially available 10%
          povidone-iodine swabsticks, commercially available 10% povidone-iodine pledgets, and
          4-inch square gauze pads saturated with 10% povidone-iodine solution. A significant
          difference was found with the three cleansing techniques, and the 10% povidone-iodine
          pledget introduced the least iodine contamination. The findings of this study are
          considered preliminary, and more research is needed before nurses routinely abandon the
          practice of using povidone-iodine for disinfection [19,58,59].
Infusion pumps may also be implanted into a subcutaneous pocket of the abdomen to
          administer continuous epidural infusions [7]. Both options require surgery and carry a potential for infection. Patients who are
          likely candidates for implantable ports or infusion pumps include those whose life
          expectancy is greater than a few months with pain below the mid-cervical dermatome that
          has been unsuccessfully treated with aggressive analgesics and is inappropriate for
          neurosurgical procedures [6].
          Patient/family teaching for these patients should include an explanation of the procedure
          in terms the patient can understand, expectations for postoperative pain or discomfort and
          self-care responsibilities, medication preparation, the procedure for injection, assessing
          the exit site and tunnel area for signs and symptoms of infection, catheter care and
          dressing changes, refill schedules and procedures, obtaining supplies and narcotics, and
          follow-up care [9,27].



7. PATIENT SAFETY CONSIDERATIONS



The Institute of Medicine's 1999 report Crossing the Quality
        Chasm revealed that 44,000 to 98,000 patient deaths in the United States each
      year are due to preventable medical errors [60]. One decade later, a HealthGrades study showed that from 2007 to 2009 there were 79,670
      in-hospital deaths attributable to "patient safety events" among Medicare recipients alone
        [61]. A 2018 study showed that, among the
      approximately 1 million Medicare patients discharged from hospitals in October 2018, 25%
      experienced an adverse event or temporary harm event during their stay; of the reported
      adverse events, 10% of events resulted in patient death (more than 3,000 preventable deaths)
      and the events cost an estimated $324 million in a single month [51]. Although these figures should be balanced
      against the more than 35.5 million Medicare hospitalizations each year, preventable adverse
      events occur all too often and cost the U.S. healthcare system approximately $7.3 billion
      annually [51,61].
It has been identified that about 80% of all deaths from medication errors are caused by 20
      drugs, including opioids and anesthetics that are commonly infused via epidural catheters
        [62]. Furthermore, about 60% of all
      life-threatening errors occur with IV therapy. These high-alert medications have a heightened
      risk of causing significant patient harm when used in error. These drugs contribute to large
      numbers of medication errors and, when improperly administered, result in poor patient
      outcomes.
The Joint Commission has created patient safety goals, many of which revolve around safe
      medication usage and administration [63].
      Several patient safety goals are relevant for patients receiving epidural analgesia. First, it
      is necessary to verify the patient's name and date of birth (two identifiers) when
      administering epidural medications, including dosage changes. Another patient safety goal
      focuses on eliminating wrong-site, wrong-patient, and wrong-procedure surgery by conducting a
      "surgical pause" or "time-out" [64]. During the
      surgical pause, make sure the team conducts a verification process prior to insertion of the
      epidural catheter to confirm the correct patient, procedure, and site prior to proceeding
        [64]. If any concerns arise, assertively
      speak up on behalf of the patient's safety. Follow the institution's protocol for marking the
      procedure site and documenting the pause in the patient's health record.
Other national patient safety goals are also important in relation to epidural analgesia.
      These goals include ensuring that unacceptable abbreviations are eliminated to improve the
      effectiveness of communication among caregivers, IV and PCA pumps have free-flow protection,
      medications are standardized and the number of drug concentrations are limited to tighten the
      safety net for high-alert medications, and staff comply with the current Centers for Disease
      Control and Prevention (CDC) hand hygiene guidelines to reduce the risk of healthcare-acquired
      infections [65]. The CDC's guidelines include
      the use of non-antimicrobial soap when hands are visibly dirty or contaminated and
      alcohol-based waterless handrub for routine hand cleansing.
Another intervention to improve safety with administration of epidural medications is the use of dual verification. Dual verification, the independent verification by a person competent to administer the medication, is necessary with medications like epidural narcotic infusions because of their high risk of adverse patient outcomes should an error occur. Consider dual verifications on all initial epidural pump set-ups and programming changes (i.e., dose or concentration changes). A well-conducted dual verification includes:
	Order detail (drug, dose, concentration, and route)
	Medication label
	Protocol, if applicable
	Programming and any calculations (weight, body surface area, age if applicable, and dilution and syringe volume)


To be effective, this dual verification should be separately conducted. Check your institution's policy regarding use of dual verification and documentation process.
As these patient safety goals portray, patient safety has become tightly woven into the
      fabric of healthcare organizations. Ideally, all staff members will feel responsible for
      safety and pursue it on a daily basis. All members of the healthcare team should appropriately
      identify unsafe conditions and behaviors and intervene to correct them. Healthcare
      professionals actively care about safety by recognizing safe work practices and coaching peers
      and colleagues to eliminate unsafe behaviors. In summary, when administering high-alert
      medications, such as epidural narcotics, utilize these 13 evidence-based strategies for
      infusion safety [62]:
	Follow policies, procedures, and protocols.
	Ask for a pharmacist's review.
	Confirm the order.
	Use standard equipment and drug concentrations.
	Control the environment.
	Know and use the right equipment.
	Identify the patient in at least two ways.
	Use a labeling system.
	Obtain an independent double-check.
	Decide if you should give the drug.
	Titrate the dosage.
	Check for adverse reactions.
	Report significant changes.



8. PATIENT ASSESSMENT



The goals of nursing management for a patient receiving epidural analgesia for pain control focus on optimizing comfort and minimizing side effects related to the narcotics and/or catheter placement. In order to accomplish these goals, the assessment phase must include an ongoing evaluation of the patient's pain level, vital signs, neurologic status, and catheter site.
PAIN ASSESSMENT



The first parameter to assess is the patient's level of pain. While several tools for pain
        assessment are available, the most commonly used tool in clinical practice is a VAS (Figure
              1)[5].
        Various scales may be used, including 0–5, 0–10, or 0–100. The patient is asked what number
        they would assign to their level of pain, with 0 representing no pain and the largest number
        equaling the worst pain. These numerical ratings can then be utilized to compare subsequent
        pain ratings and provide an evaluation of ongoing analgesia. However, pain is a subjective
        experience, and a rating of 7 for one patient may not be the same in another patient.
        Therefore, the following assessment questions will further guide evaluating the
        effectiveness of the epidural route:
	What number on a 0–10 scale would you give your pain when it is the worst that it gets?
	When is it the least painful?
	At what number is the pain at an acceptable level for you?



Figure 1: PAIN SCALES FOR USE IN CLINICAL PRACTICE
	[image: PAIN SCALES FOR USE IN CLINICAL PRACTICE]



Source: Compiled by Author. Adult Nonverbal Pain Scale Reprinted with permission: © Strong Memorial Hospital, University of Rochester Medical Center, 2004.


These questions help assess each individual patient's tolerance of pain. The pain rating
        that is acceptable to the patient then becomes the goal that is worked toward [6].
Some patients may have difficulty assigning a number to their level of pain. In these
        cases, the choice of descriptive words (e.g., no pain, a little pain, a lot of pain, too
        much pain) may be helpful for assessment purposes. These words can then be converted to 0–3
        scale for documentation and trending. Another method for pain assessment involves the use of
        a vertical 10-point VAS. With this technique, the patient is asked to mark their level of
        pain directly on the scale [66]. Behavioral
        pain scales are also necessary for those patients who may be cognitively impaired or unable
        to respond, such as vented and paralyzed or sedated patients. With these scales, a pain
        intensity score can be obtained by scoring the patient's verbal response, body movement,
        facial cue, and tactile responses. In addition, as most nurses today practice in ethnically
        diverse regions, incorporation of multilingual pain scales to allow adequate pain assessment
        of patients is necessary.
Other important pain assessment parameters, beyond pain intensity, include the location, onset/duration, and aggravating and alleviating factors. With the emphasis by the Joint Commission on pain assessment and pain management, documentation of what has always constituted a thorough and comprehensive pain assessment has become more critical for patient care.
Regardless of the scale used, pain ratings should initially be obtained every hour until the onset of analgesia and then every two to four hours throughout duration of the analgesic effect. Objective physiologic indicators of pain should also be noted, including dilated pupils, pallor, perspiration, nausea and vomiting, and increased heart rate, blood pressure, and respiratory rate [5]. Documentation of pain ratings and other objective pain indicators and the amount of drug infused each hour should be noted on a flowsheet to assist trending and evaluation of ongoing analgesia.
Reassessment of pain and the patient's response to the epidural intervention completes the
        comprehensive pain assessment. Reassessment is generally recommended at 60 minutes, but with
        the faster onset of the epidural route, an earlier reassessment interval after dose changes
        may be warranted. The goal for pain is a rating of less than 3 on the 10-point scale (or the
        patient's goal for pain relief). The simplest way to assess the effectiveness of an epidural
        intervention is to reassess the patient's pain with the 10-point scale, but a narrative note
        is acceptable also. If pain was not lessened, document how the plan of care has changed to
        reduce the patient's pain. For optimal pain control, the epidural narcotic dose and/or
        frequency should be adjusted by the physician for patients who complain of inadequate
        analgesia (i.e., pain ratings over patient's reported acceptable range) [46]. Prior to administration, first check the
        infusion pump, catheter site, and connections for leakage. If no technical problems are
        discovered and the patient's pain has not been well controlled, assess whether everything
        that is indicated for the patient has been tried, such as systemic and adjuvant analgesics,
        cutaneous stimulation, distraction techniques, relaxation therapy, or imagery [6].
For this standard of pain management to be met, nurses must accept the responsibility of
        accurately reporting pain assessment findings. Alarmingly, the undertreatment of pain has
        continued to be widespread [67]. A 2009 study
        found that 53% of medical inpatients experienced pain (38% with severe pain), and 18%
        experienced less than 50% analgesic efficacy [68]. Subsequent studies have reported similar findings [69]. In a survey of nurses' decisions about
        assessment and treatment of pain in two different vignettes, nurses continued to undertreat
        severe pain [67]. Nurses in this study were
        more influenced by the patient's behavior than the patient's self-report of pain, especially
        in relation to decisions about opioid titration. Nurses were less likely to increase a
        previously safe (but ineffective) dose of opioid for a smiling versus a grimacing patient.
        Additionally, nurses tended to favor their personal opinions about the patient's pain rather
        than recorded pain assessments in making decisions regarding opioid dose. These findings
        contribute to the further undertreatment of pain [67]. Furthermore, studies have shown that patients avoid or delay
        communicating their pain. Many reasons may explain this behavior, such as not wanting to
        complain or concern about taking the provider away from other patients [70]. Teaching patients how to communicate their
        pain to healthcare providers may result in more accurate pain assessments and, therefore,
        better pain management. Such teaching can also emphasize that effective pain control can
        avert postoperative complications, such as atelectasis and immobility, and improve patient
        health outcomes [70].

VITAL SIGN ASSESSMENT



Monitoring of vital signs is imperative in patients with epidural catheters. Heart rate,
        blood pressure, and respiratory rate should be monitored hourly for the duration of
        analgesia. Specifically, vital signs should be monitored for 8 hours in patients receiving
        fentanyl and for 24 hours in patients receiving morphine [47].
In addition, pulse oximetry should be used to assess oxygen saturation. However, pulse
      oximetry should not replace routine assessment of respiratory rate as increased CO2 levels
        can occur despite normal oxygen saturation values—especially if the patient is receiving
        supplemental oxygen therapy. Both respiratory rate and depth should be assessed every hour
        for the maximum duration of the first dose and then every four hours. The physician should
        be notified if the respiratory rate falls below baseline or to less than 10 breaths per
        minute. Arterial blood gas analysis should be performed if the patient exhibits signs of
        hypoventilation to confirm elevated CO2 levels. Carbon dioxide levels greater than 50 mm Hg
        or a gradual rise from baseline are considered indicative of respiratory depression [2,46].

NEUROLOGIC ASSESSMENT



Neurologic assessment is the third component to monitor in the patient receiving epidural
        analgesia. Assessment of the patient's level of consciousness (LOC) is important because
        respiratory depression, a rare but life-threatening complication associated with epidural
        agents, may not be accompanied by a decrease in respiratory rate. A validated sedation scale
          (Table 2) should be used to assess for signs of
        respiratory depression [71]. Vital signs and
        neurologic assessment should be monitored longer than the duration of analgesia if the
        patient experiences a change in LOC or displays other signs of respiratory depression [4].

Table 2: SEDATION SCALE IN ASSESSING FOR SIGNS OF RESPIRATORY DEPRESSION
	
                Sedation Level
              	
                Description
              
	0 = No sedation	Awake and alert
	1 = Mild sedation	Occasionally drowsy, easy to arouse
	2 = Moderate sedation	Frequently drowsy, easy to arouse
	3 = Severe sedation	Somnolent, difficult to arouse
	S = Sleep	Normal sleep, easy to arouse


Source: [71]


A second component of the neurologic assessment should focus on the presence of paresthesias. Paresthesias may be due to the contact of the epidural catheter with neural tissue. Inform the patient that paresthesias are expected during catheter placement and will only last a short time. If numbness or tingling persists, contact the physician for verification of catheter placement. The administration of drugs with preservatives may also cause paresthesias [4]. If local anesthetics have been administered, assessment of motor function is important. Such assessment can be monitored on a 0–4 scale:
	0 = No movement
	1 = Moves legs on bed
	2 = Lifts legs and falls back
	3 = Lifts legs and holds
	4 = Normal movement



CATHETER ASSESSMENT



At least every four hours, the catheter site should be checked for intactness or the
        presence of wetness and for signs of infection. Mild erythema and tenderness at the catheter
        site are considered normal findings due to bruising and trauma during catheter insertion.
        However, the physician should be notified if drainage, increasing redness or warmth, or
        fever is present so that the catheter may be removed. In addition, assess for other
        neurologic signs that may indicate the development of meningitis, such as headache,
        persistently high fevers, and nuchal rigidity [5,23,28,29].


9. SIDE EFFECTS AND COMPLICATIONS



A very important aspect of caring for the epidural analgesia patient is monitoring for
      narcotic-related side effects and catheter-related complications. The most common adverse
      effects and complications associated with epidural catheters and standard nursing assessments
      for patients receiving epidural narcotics and/or anesthetics are outlined inTable
          3
      [7].

Table 3: NURSING ASSESSMENT FOR PATIENTS RECEIVING EPIDURAL ANALGESIA
	
              Assessment
            	
              Data
            	
              Frequency
            
	Pain	0–10 scale, objective indicators (e.g., increased heart rate, respiratory rate, blood pressure; pallor; nausea/vomiting)	Every two to four hours
	Vital signs	
              Heart rate, blood pressure, respiratory rate and depth, and oxygen
                  saturation
Arterial blood gases


          	
              Hourly for duration of analgesia
To validate elevated CO2 levels


          
	Neurologic status	Level of consciousness, sensory level, motor strength, paresthesias	Hourly for duration of analgesia
	Epidural catheter site	Catheter site, dressing, complications (e.g., pain on injection, postdural headache, epidural abscess/hematoma, catheter occlusion/migration/shearing)	Every four hours
	Narcotic-related side effects	Respiratory depression, hypotension, nausea/vomiting, pruritus, urinary retention	Every four hours


Source: [7]


NARCOTIC-RELATED SIDE EFFECTS



In general, the side effects of epidural narcotics are no different than those seen with
        opioids given by other routes. These side effects include respiratory depression,
        hypotension, nausea and vomiting, pruritus, constipation, and urinary retention [47]. With the exception of urinary retention,
        the incidence of narcotic-related side effects is dose-dependent. However, the incidence of
        side effects is higher with the intrathecal method [5]. While further research is needed to compare the rates of
        narcotic-related side effects of epidural versus systemic narcotics utilized in the
        management of postoperative patients, one systematic review found that epidural analgesia
        provided better pain management, reduced adverse events, and reduced length of stay compared
        with systemic administration [72].
The side effects of epidural local anesthetics may differ from those seen with opioids alone. Local anesthetics are often associated with sensory loss in the region of the block, motor weakness in the lower extremities, alterations in respiratory function, venous pooling and postural hypotension, and urinary retention [5].
Respiratory Depression



The most serious narcotic-related side effect associated with epidural analgesia is
          respiratory depression. It is manifested by a decrease in the depth of respirations or
          tidal volume, followed later by a decrease in respiratory rate. Initially, the patient may
          be able to maintain an adequate respiratory rate but the hyperventilation that occurs does
          not allow adequate oxygen CO2 exchange. This impaired gas exchange leads to mental status
        changes indicative of increasing CO2 levels. Therefore, a decrease in the patient's LOC or
          arousability is considered the first and the best indicator of respiratory depression
            [5]. Any changes in mentation, such as
          sedation or confusion, should be considered indicators of hypoxia and/or hypercarbia until
          ruled out by arterial blood gas levels. As discussed, frequent assessment of the patient's
          level of sedation is important for early detection and treatment [2]. Several factors place patients at greater
          risk for the development of respiratory depression (Table
            4). Respiratory depression is rarely seen in chronic pain
          patients because many of these patients have developed a tolerance from previous narcotic
          administration [6].

Table 4: RESPIRATORY DEPRESSION: RISK FACTORS
	
                  Elderly patients (older than 70 years of age)
Impaired respiratory function
Poor medical condition
Higher epidural doses
Intrathecal technique
Water-soluble narcotics (e.g., morphine)
Residual systemic opioids given preoperatively or during
                      surgery
Use of other concurrent systemic sedatives, opioids, or
                      antiemetics
Thoracic placement of epidural catheter (greater proximity to 4th
                      ventricle)
Marked changes in thoracic-abdominal pressure (e.g., mechanical
                      ventilation)
Opioid-naïve or nontolerant patients


                


Source: [6,35,46,47]


Early-Onset Respiratory Depression
The incidence of early-onset respiratory depression is estimated to be less than 1%. It
          generally occurs within one to two hours of administration and is due to vascular uptake
          of the opioids from the epidural space. In other words, the narcotic is absorbed by the
          epidural veins into the systemic circulation. A second mechanism may be the rapid
          achievement of narcotic concentrations in the brain via the internal vertebral venous
          system [2,27,46,73].
Delayed-Onset Respiratory Depression
Delayed-onset respiratory depression is relatively uncommon, with an estimated incidence
          ranging from 0.3% to 5%. With an insidious onset, its peak incidence is 6 to 12 hours
          after the initial dose; however, it can occur up to 24 hours after administration of the
          last dose. Delayed-onset respiratory depression related to the lipid and water solubility
          of the opioids is caused by cephalad diffusion of the narcotic in the CSF to the fourth
          ventricle, where agonism with opioid receptors of central respiratory centers occurs. Peak
          CSF concentrations usually occur within five hours [2,27,46].
Because morphine is highly water soluble, it rapidly diffuses cephalad in the CSF via rostral spread. As a result, delayed-onset respiratory depression is more common with morphine. In contrast, fentanyl is highly lipid soluble with greater uptake by the spinal cord. Limited diffusion occurs into the CSF, and thus, respiratory depression in these patients is unlikely [2,5].
Treatment
The first step in managing patients with respiratory depression is withholding
          additional narcotic boluses or stopping the continuous epidural infusion. The patient
          should be placed on supplemental oxygen and arterial blood gases obtained. Naloxone, a
          narcotic antagonist, is also indicated to reverse the respiratory depressant effects,
          generally for respiratory rates less than eight breaths per minute. The goal of this
          treatment is to reverse the undesirable side effect while maintaining the beneficial
          analgesic effects. Naloxone is supplied in 0.4 mg/mL vials. The vial may be diluted with 9
          mL of preservative-free normal saline to obtain a 0.04 mg/mL concentration. Small doses,
          ranging from 0.04–0.4 mg, are repeated (up to a maximum of 0.8 mg) until the desired
          effect is achieved [47].
After the initial dose, the patient should be continually assessed for the need for
          additional treatment. Because naloxone has a much shorter half-life (approximately 30
          minutes) than narcotics (especially epidural narcotics), repeated administration by either
          bolus or an infusion may be needed to maintain sufficient plasma levels and reverse the
          respiratory depressant effects. Naloxone must be titrated slowly, as rapid narcotic
          reversal may result in hypertension, cardiac dysrhythmias, pulmonary edema, and cardiac
          arrest due to pain-induced activation of the sympathetic nervous system. Other causes of
          respiratory depression should be considered if improvement is not achieved with this
          treatment [47]. The return of pain is
          possible with naloxone administration, and it is important to review alternative pain
          management strategies with the patient because additional narcotic doses are not
          immediately advised [46].

Hypotension



Hypotension is a second potential narcotic-related side effect of epidural analgesia.
          However, as epidural narcotics have a localized action and do not produce sympathetic
          nervous system blockade, they generally have little effect on blood pressure. Therefore,
          if a patient who has received epidural narcotics becomes hypotensive, consider other more
          common etiologies. The hypotensive state may be a result of fluid volume changes or
          immobility postoperatively, in which case IV fluids are indicated [7,46]. More rarely, hypotension may be due to allergic reactions, ranging
          from mild urticaria to cardiovascular collapse. Treatment is determined by the severity of
          the reaction, from antihistamines to vasopressor support such as IV epinephrine. Other
          interventions to maintain airway, breathing, and circulation are indicated as needed [7].
Local anesthetics are not specific to sensory afferent fibers, and they do block
          autonomic and motor efferent fibers. This sympathetic blockade can lead to hypotension and
          exacerbate or intensify postural hypotension due to hypovolemia. As a result, postural
          hypotension may restrict early ambulation and potentially increase morbidity. Therefore,
          assessment of the patient's motor strength prior to ambulation is critical [5,74]. Additionally, assistance with ambulation should be provided to ensure
          patient safety. Olson and colleagues identified several risk factors for postoperative
          hypotension in total knee arthroplasty patients who received epidural
          analgesics/anesthetics [75]. These risk
          factors included the use of preoperative diuretics, low diastolic blood pressure in the
          post-anesthesia unit, low postoperative systolic blood pressure on the day of surgery,
          total fluid intake first postoperative day, and low hemoglobin the third postoperative
          day. Assessment of these parameters in this population is important in the surveillance of
          postoperative epidural analgesia.

Pruritus



Pruritus is the most frequently reported narcotic-related side effect of epidural
          analgesia. The incidence ranges from 28% to 100%, occurring with both acute and chronic
          administration [2]. Pruritus tends to
          increase during pregnancy and with co-administration of steroids. The greater intensity of
          pruritus with epidural narcotics may occur from altered cutaneous sensation or from the
          effect of the narcotic on the central mechanism located in the medulla [46]. While pruritus is not dose-related, it
          may continue for the duration of the narcotics' effect. However, some reports identify
          that pruritus may abate in 48 to 72 hours in patients receiving continuous morphine
          administration [6,7].
Itching may be local or generalized on the face (especially the nose and palate), trunk,
          and legs. It may mimic an allergic reaction with a rash, wheals, or edema. An increase in
          body temperature may also be an exacerbating factor. Treatment is symptomatic, and
          patients may respond to antihistamines such as 25–50 mg diphenhydramine IM/IV every six to
          eight hours or 25 mg hydroxyzine IM. In some cases, pruritus may be severe enough to
          warrant the administration of naloxone titrated to relief. The standard dose of IV
          naloxone ranges from 0.04–0.4 mg for the treatment of narcotic-related side effects [47].

Nausea and Vomiting



With an estimated incidence of 17% to 35%, nausea and vomiting may occur as the opioid
          diffuses from the site of the epidural injection to the chemoreceptor trigger zone for
          vomiting located in the 4th ventricle [2,46]. This side effect usually occurs
          four to six hours after administration and may be associated with activity, such as
          turning and coughing [7]. As with
          hypotension, searching for other causes of nausea and vomiting, such as abdominal
          distention or pain, should be attempted first.
Treatment is symptomatic with antiemetics such as prochlorperazine (2.5–10 mg every
          three to four hours IV, or 5–10 mg every three to four hours IM), metoclopramide (10–20 mg
          IV, IM), or droperidol (0.625–1.25 mg IV) [47]. However, use extreme caution with the concurrent administration of
          droperidol (maximum initial dose: 2.5 mg). Droperidol relieves nausea but may potentiate
          the respiratory depressant effects of epidural narcotics, as may other sedating
          medications, including midazolam, systemic narcotics, antihistamines, and psychotropics
            [47]. Small doses of naloxone may also be
          effective in reducing nausea and vomiting without interrupting analgesia [46].

Urinary Retention



Urinary retention is another frequently occurring narcotic-related side effect. With an
          incidence between 22% and 100%, it is the only narcotic-related side effect that does not
          appear to be dose-dependent [2,76]. It usually occurs in the first 24 to 48
          hours and then resolves spontaneously. Signs and symptoms include a lack of urge to void
          and bladder distention. The underlying mechanism may be the action of the narcotic on the
          spinal nerves innervating the detrusor muscle, thereby altering bladder tone (atonia) and
          predisposing to bladder over distension and increased residual volumes [76]. For unknown reasons, urinary retention
          occurs more often in elderly men, patients with pre-existing bladder disorders, and during
          pregnancy and the postoperative period. A study of patients after total knee arthroplasty
          found that use of epidural analgesia was a significant predictor of urinary retention
            [77]. Urinary retention may lead to
          urinary tract infections, which in turn can cause hematogenous seeding and infection of
          the postoperative joint [6,46].
Nursing management involves monitoring intake and output and assessing for bladder
          distention. Many centers insert an indwelling Foley catheter for the duration that the
          epidural catheter remains in place. If a Foley catheter is not used, intermittent
          catheterization may be necessary. However, catheterization in some populations, like total
          knee arthroplasty, may in fact further increase the risk of infection [77]. The administration of bethanechol or
          0.04–0.4 mg naloxone IV may also help reduce the occurrence of this side effect [46,47].


CATHETER-RELATED COMPLICATIONS



Although rare, a number of catheter-related complications may occur with epidural analgesia. These complications include pain on injection, postdural headache, epidural hematoma or infection, catheter occlusion, catheter migration, or catheter shearing.
Pain on Injection



Although epidural catheters are small and the resistance to injection is high, patients
          may feel the expansion of the epidural space and/or the cooler temperature of the
          medication. Pain on injection is usually felt at the site where the catheter empties into
          the epidural space and is most often caused by injecting the medication too quickly. As it
          may also indicate infection or a misplaced catheter, full assessment of catheter placement
          by the physician is warranted when there is pain on injection [46].

Postdural Puncture Headache



Postdural puncture headache, caused by epidural catheter placement, has an incidence
          ranging from less than 1% to 70%, depending on the needle used (size and type), procedure,
          and age and sex of the patient. Incidence has been found to be inversely related to the
          experience of the anesthetist [78].
          Postdural puncture headache occurs more often in adults younger than 40 years of age, and
          men are affected twice as often as women [2,79]. Commonly, the headache occurs
          within 48 hours of the puncture and lasts from days to weeks [78]. Dural puncture may be intentional, as
          with intrathecal catheter placement, or accidental during epidural insertion, causing CSF
          to leak from the intrathecal space through the puncture hole and resulting in a decrease
          in CSF volume and intracranial pressure.
The use of smaller, blunt-ended needles has been shown to minimize the size of the dural
          opening and speed closure of the puncture [2]. One study found that use of the smallest gauge needles (of all
          styles) drops incidence rates of postdural puncture headache consistently below 4% in
          procedures not intended to pierce the dura [78]. Another study compared the force required for puncture associated
          with various needle designs and gauges in samples of bovine dura and found that, among
          needles of the same gauge, there was a significant variation in the amount of required
          force and CSF leakage based on design [80].
          For example, pencil-point style needles required greater penetrating force and caused
          significantly less leakage than same gauge Quincke needles; however, for all styles, the
          smaller gauges resulted in less CSF loss upon puncture. More recent studies report that
          pencil-point needles are superior to cutting needles at reducing the occurrence of
          postdural headache, headache severity, and the need for epidural blood patches to seal the
          puncture [81,82].
The resultant headache is postural in nature, exacerbated by an upright position (such
          as standing), coughing, or shaking the head and is relieved by lying flat. It is the
          result of stretch and tension on pain-sensitive intracranial vessels, nerves, and
          tentorium when the upright position is assumed. The headache is described as dull or
          throbbing, occurring in the frontal or occipital regions. Other signs and symptoms that
          are often associated include nausea and vomiting, diplopia, photophobia, tinnitus, and
          diminished hearing. Conservative management includes bedrest, hydration (which helps the
          production of CSF), analgesics and antiemetics, and use of an abdominal binder. An
          autologous epidural blood patch may also be utilized to seal the dural puncture and
          prevent further leakage of CSF. With this technique, 10 cc of the patient's blood is
          removed from a peripheral vein and injected through an epidural needle at the location of
          the dural puncture. The patient's blood migrates and forms a venous clot to seal the dural
          puncture and stop the CSF leak. The blood patch has a success rate of 89% to 95% and is
          associated with few complications in low-risk (i.e., not immunocompromised) patients [7,79].

Infection



As with any indwelling percutaneous and tunneled catheter, there is the risk of superficial or deep skin and soft tissue infection with epidural analgesia, a risk that varies directly with the length of time the catheter is left in place. Careful aseptic insertion technique with a minimum of trauma, good skin surface and dressing management, and regular inspection of the catheter site for signs of inflammation are each important in minimizing the risk of infection.
Bacterial colonization of the subcutaneous catheter tract and tip is thought to be a
          major precursor to clinical infection. The rate of epidural catheter colonization has been
          assessed prospectively in 205 patients receiving short-term postoperative analgesia [83]. In one study of cultures obtained at the
          time of catheter removal, the rate of colonization of the subcutaneous and tip segments of
          the catheter was 10.5% and 12.2%, respectively. Skin flora, such as coagulase-negative
          staphylococci (CoNS), accounted for the majority of isolates. Eleven patients had positive
          catheter tip cultures: seven CoNS, one Staphylococcus
            aureus, one Enterococcus, and one
            Acinetobacter; all had the same organism isolated in
          large numbers from the adjacent skin and catheter segment sites. Identified risk factors
          for bacterial colonization of the catheter were adverse catheter site events (e.g.,
          accidental hub disconnection, damage to dressing), adjacent skin colonization, and blood
          transfusion. The authors concluded that strict aseptic technique at catheter placement and
          careful attention to maintenance of skin sterility adjacent to the site should reduce
          rates of catheter tip colonization and decrease the incidence of catheter-related
          infection [83].
Epidural catheter-associated infections are of two types: superficial (skin and soft
          tissue) and deep (meninges, epidural space). In one review, the incidence of superficial
          infection was 4.3%, while reported deep infection rates were much less frequent, ranging
          from 0% to 0.7% [23]. Common mechanisms of
          infection include contamination of the exit site and spread along the catheter tract,
          contamination during needle or catheter insertion, hematogenous seeding from a distant
          focus of infection, and intraluminal spread via contaminated epidural infusion solutions.
          Difficult catheter insertions that result in undue trauma at the level of the dura may
          play a role in the development of epidural space infection. The incidence of infection
          appears to vary with the site of catheter placement, as one report found that the risk of
          infection was highest with thoracic epidural catheter usage [23]. One retrospective analysis found that
          tunneling of thoracic epidural catheters is associated with a lower risk of
          catheter-related infections [84]. Early
          local signs of catheter-site infection are erythema, warmth, tenderness, subcutaneous
          induration, and drainage from the catheter tract [7].
Epidural Abscess or Hematoma
The development of an epidural abscess or hematoma deep to the catheter site is a rare
          yet potentially serious complication. Bleeding into the epidermal space, from catheter
          placement trauma or erosion of an epidural venule or arteriole, tends to occur early after
          catheter insertion and is extremely rare unless the patient has a coagulopathy (e.g.,
          thrombocytopenia, clotting factor deficiency, anticoagulant therapy). As indicated, the
          incidence of epidural abscess is less than 1% [23].
While rare, epidural hematoma and abscess are potentially life-threatening
          complications. Clinically, both present as a mass effect: localized pain, swelling or
          tenderness at the catheter site, radiculopathy, and other spinal cord compression signs
            [7]. Compression of sensory and motor
          neural elements in and about the spinal cord results in a variety of neurologic deficits.
          These include heaviness, numbness and tingling, lancinating pain, and loss of motor
          function below the affected level (e.g., lower extremities with lumbar catheters).
          Therefore, the patient's neurologic status should be assessed at least every four hours,
          including degree of back discomfort, motor strength, and sensory level. The physician
          should be notified if the patient reports new or unexpected degree of back pain,
          experiences a change in sensation, or is found to have loss of sensation or diminished
          motor strength in the extremities. Careful neurologic examination and consideration of
          magnetic resonance imaging should follow [7,23].

Catheter Occlusion



Occlusion of the epidural catheter may be due to various causes. The most common causes
          include the development of a blood or fatty clot within the catheter, contact of the tip
          of the catheter against an epidural vein, or kinking of the catheter [7]. Some epidural catheters are virtually
          kink-resistant due to the coil housed within the lumen of the catheter. If the epidural
          catheter does become occluded, the patient will not receive analgesia and will complain of
          returning pain [7]. In this situation,
          reassessment of catheter patency and placement is warranted.

Catheter Migration



After the epidural catheter is placed and the needle is removed, it is unlikely that the
          catheter will migrate and penetrate the dura. While dural puncture most often occurs
          during placement, the catheter must always be aspirated to verify correct placement prior
          to administering an epidural narcotic. The catheter dressing should also be assessed
          routinely to confirm that it is dry and intact. If the dressing is wet and catheter
          migration is suspected, notify the physician [7].
If the epidural catheter does migrate, a larger amount of narcotic may enter the CSF.
          With increased analgesia, the patient has a greater risk of respiratory depression,
          cardiovascular collapse, and neurologic changes, such as altered LOC, seizures, and
          paresthesias [7]. In these situations, the
          narcotic should be withheld until catheter placement can be reassessed and alternative
          routes for the administration of analgesics should be selected.
If the patient is receiving local anesthetics and the epidural catheter migrates into the subarachnoid space, these agents can infuse directly into the CSF and cause the level of blockade to rise. This blockade may affect the respiratory muscles. In addition, local anesthetic toxicity may occur when serum concentrations of the drug elevate. Signs of symptoms of toxicity include tinnitus, visual disturbances, and seizures [5].

Catheter Shearing



Another rare catheter-related complication is shearing or breakage of the epidural
          catheter. This complication most often occurs during insertion or removal of the catheter.
          Shearing can be avoided by taping and stabilizing the catheter securely after insertion.
          Avoid bending the catheter. Again, if the dressing is wet or the catheter is leaking
          fluid, notify the physician [7]. If the
          catheter breaks off, the tip is generally not removed as these catheters are nontoxic and
          non-allergenic. If neurologic sequelae or infection develops, the catheter tip is
          retrieved surgically [4].


POSTPROCEDURE EVALUATION



Postprocedure evaluation is an important component of care in the patient receiving epidural analgesia for pain management. While ongoing analgesia is evaluated throughout the intervention, the final phase of evaluation begins with catheter removal. Evaluation helps measure the patient's progress (or lack of progress) toward the goal of controlling pain and minimizing side effects and/or complications. In addition to these physical aspects, the patient's perspective on the effectiveness of epidural analgesia as a pain management modality should also be assessed.

PHYSICAL ASPECTS



Epidural catheters generally remain in place until the patient is comfortable taking oral
        analgesics for approximately 24 hours. This point is critical because the time of changing
        narcotic routes is the most vulnerable period for undermedicating patients. The dose of
        narcotic for the new route should be calculated using an equianalgesic chart and the
        patient/family educated about the new route. Assess the patient's comfort level and either
        increase or decrease the dose according to the patient's individual response [6].
While dependent upon hospital policy, catheters are usually left in place for up to 96
        hours after placement [4,7,28]. In many hospitals, physicians remove the dressing and catheter.
        However, the ASPMN has released and reaffirmed a practice statement that supports the role
        of nurses in managing the catheter and monitoring for potential side effects or
        complications [46]. Although the placement of
        epidural catheters and initial testing and prescription of analgesic therapy lies with the
        responsibility of an anesthesiology professional, this practice statement advocates for the
        role of the RN in removing epidural catheters. Removal of epidural catheters by RNs is
        contingent upon a specific order from a qualified anesthesia professional or physician
        provider if educational criteria have been met and the procedure is permitted by both state
        law and institutional policy/protocol [46].
For catheter removal, the patient should be placed in the lateral decubitus position with full flexion of the spinal canal (just like with insertion) for maximal opening of the intervertebral spaces [4]. If hospital policy allows RNs to remove epidural catheters, gently remove the tape and transparent dressing from the patient's back. Then, remove the catheter by withdrawing slowly and using steady, gentle traction. Never apply force to the epidural catheter. If the catheter does not remove easily, leave the catheter and attempt later or contact the physician. Remember, the epidural catheter is only 3–5 cm in length and should come out easily.
After the catheter is removed, inspect the tip for intactness. Many epidural catheters
        have a colored mark at the tip for ease of identification. The presence of a mark at the tip
        indicates that the catheter is intact. If the catheter breaks, notify the physician. After
        removal, the catheter site should be inspected frequently for signs and symptoms of
        infection [4]. Patients should also be
        instructed not to get out of bed unassisted. It is not uncommon for patients to feel dizzy
        when first getting up and their legs may be weak, so assistance is necessary to promote
        safety. Further evaluation focuses on reviewing the effect of epidural analgesia on the
        patient's physiologic status. The expected patient outcomes that should be evaluated include
          [3,4,6,46]:
	Vital signs maintained at baseline
	Pulmonary system	Adequate ventilation (respiratory rate >10 breaths per minute with adequate depth of respiration)
	Skin and mucous membrane color normal
	Arterial blood gases within normal range
	Patient able to cough and deep breathe with little difficulty



	Neurologic system	LOC at baseline
	No motor or sensory changes (motor strength at baseline, no complaints of paresthesias)



	Pain	Minimal discomfort (patient reports decreased level of pain on 0–10 scale and objective signs of pain absent)
	Patient able to move about freely (both in and out of bed)
	No immobility-related complications (e.g., pneumonia, deep vein thrombosis)



	Catheter	Little or no pain on injection
	No signs/symptoms of infection at catheter site (e.g., redness, induration, exudate) or meningitis (elevated white blood cells, fever, nuchal rigidity, change in LOC, cloudy CSF aspirate)
	No catheter-related complications (e.g., catheter migration/shearing)



	Side effects	Little or no pruritus
	Little or no nausea and vomiting
	Little or no urinary retention (i.e., patient able to void spontaneously, urinary output adequate)



	Patient verbalizes understanding of teaching related to epidural analgesia


Beyond the immediate postprocedure phase, quality improvement is another important mechanism to evaluate the effectiveness and safety of epidural analgesia for a population of patients. Tools may be developed to evaluate if: the narcotics administered were appropriate and effective for individual patients; the frequency of supplemental analgesics was adequate in relation to patient pain ratings; and assessment parameters were evaluated according to established protocols. In addition, the incidence of side effects and complications should be monitored, along with the appropriateness and effectiveness of nursing/medical interventions to treat these conditions [3].

EMOTIONAL ASPECTS



Some patients may need to talk about their experience with pain. This need may be present
        whether patients' pain was well controlled or not or if their pain has subsided and pain
        relief measures are no longer needed. Nurses can assist patients in assimilating their pain
        experience by encouraging expression of what they remember about the pain sensations,
        associated thoughts and feelings, reactions to pain, and how other people related to them
        while they were in pain. Actively listening to patients describe their experience and
        supporting their reactions may help some individuals emotionally assimilate the feelings
        that may continue after the pain sensations are over [6].


10. NURSING DIAGNOSES AND INTERVENTIONS



1. Alteration in pulmonary function related to epidural narcotic or
        anesthetic administration
Expected Outcomes
	Respiratory rate will be greater than 10 breaths per minute.
	Depth of respirations will be adequate.
	Arterial blood gases will remain at baseline.
	LOC will remain at baseline.


Nursing
      Interventions
	Monitor rate/depth of respirations and oxygen saturation per pulse oximeter and/or apnea monitor.
	Assess for neurologic signs of CO2 retention (decreased LOC).
	Maintain patent IV or saline lock.
	Avoid concurrent administration of additional narcotics or sedatives without consulting a physician.
	If respiratory rate falls below 10 breaths per minute, contact a physician.
	Administer supplemental oxygen and obtain arterial blood gases to verify elevated CO2 levels.
	Administer naloxone per protocol.
	Withhold additional epidural narcotic doses and review alternative pain management
          strategies with patient/family.


2. Potential alteration in hemodynamics secondary to sympathetic
        nervous system blockade associated with local anesthetics
Expected Outcomes
	Patient will experience minimal hypotension.
	Blood pressure will be maintained at baseline.


Nursing
      Interventions
	Monitor blood pressure every hour after administration of epidural anesthetic.
	Administer IV fluids per order if fluid volume deficit present.
	Monitor motor strength and orthostatic blood pressures prior to activity; ambulate patient with assistance only.
	If patient is receiving epidural opioids only, assess for other causes of hypotension, such as allergic reaction or postural hypotension. Administer IV fluids, antihistamines, or vasopressors as indicated per physician orders.


3. Potential alteration in comfort: Pain secondary to rapid injection
        of epidural narcotic, inadequate titration, or catheter occlusion, or postdural headache
        related to dural nick during catheter placement
Expected Outcomes
	Maximal pain relief will be obtained.
	Catheter will remain unoccluded.
	Patient will experience minimal discomfort related to postdural headache.


Nursing
      Interventions
	Administer epidural narcotic slowly if using intermittent technique to decrease pain associated with injection.
	Administer epidural narcotic via continuous infusion, if possible, to maintain consistent plasma opioid levels.
	Assess level of pain on 0–10 VAS every two to four hours; reassess effectiveness of epidural narcotic dosage based on patient's pain ratings and objective pain indicators.
	Assess catheter dressing and tape every shift to ensure site is dry and intact and that catheter is patent and unkinked.
	Notify physician of increased pain ratings or if catheter occlusion is suspected. Withhold analgesic until full catheter assessment is performed.
	Instruct patient to inform nurse of headache after catheter insertion.
	If the patient complains of a headache, maintain supine position, as the headache is postural in nature and worsens with the upright position.
	Administer analgesics per physician's order and encourage consumption of fluids.
	Assist with autologous blood patch if indicated; 10 cc of patient's blood will be inserted through the epidural catheter to clot and seal the dural puncture.


4. Alteration in comfort: Pruritus secondary to rostral spread of
        epidural narcotic
Expected Outcome
	Minimal pruritus will be experienced by the patient.


Nursing
      Interventions
	Monitor body temperature as pruritus may be exacerbated by an increased body temperature.
	Instruct patient to inform nurse of any itching.
	Report any complaints of pruritus to the physician.
	Administer antihistamine, such as diphenhydramine (25–50 mg IV); repeat as needed to prevent further episodes.
	Administer small doses of naloxone (0.04–0.4 mg IV) as needed.


5. Alteration in comfort: Nausea and vomiting secondary to rostral
        spread of epidural narcotic
Expected Outcome
	Minimal nausea and vomiting will be experienced by the patient.


Nursing
      Interventions
	Instruct patient to inform nurse of nausea or vomiting episodes.
	Notify physician if patient complains of nausea and/or vomiting.
	Administer antiemetics (prochlorperazine or metoclopramide) or small doses of naloxone (0.04–0.4 mg) per protocol.
	Use extreme caution when administering sedating antiemetics such as droperidol. This medication may have a synergistic enhancement of the analgesic, increasing the risk of respiratory depression.
	As nausea and vomiting usually occur within the first four to six hours after administration, routine prophylaxis is not necessary.


6. Alteration in urinary elimination: Urinary retention secondary to
        effect of epidural narcotic on spinal nerves innervating bladder
Expected Outcomes
	Bladder distention will be absent.
	Urge to void will be intact.


Nursing
      Interventions
	Instruct patient to inform nurse of distended bladder. Notify physician of decreased urinary output or bladder distention.
	Administer bethanechol per physician's order.
	Catheterize as needed or insert indwelling Foley catheter per order.
	Remove Foley catheter when epidural catheter is discontinued and monitor elimination patterns.


7. Potential for infection related to indwelling epidural catheter or
        catheter shearing
Expected Outcomes
	Signs of redness, swelling, or purulent drainage at the catheter insertion site are absent.
	No signs or symptoms of meningitis will be present.


Nursing
      Interventions
	Assess catheter insertion site for pain, tenderness, or other signs of infection.
	Assess for fever, nuchal rigidity, or changes in LOC. Notify physician if present.
	Assess catheter tip upon removal. Verify that the tip is intact by the presence of a black-colored mark.
	Notify the physician if the catheter tip is not intact upon removal.


8. Potential for injury related to migration of epidural catheter into
        subarachnoid space or development of epidural abscess/hematoma
Expected Outcomes
	Catheter will not migrate out of epidural space.
	Epidural abscess or hematoma will be absent.


Nursing
      Interventions
	Assess catheter placement prior to administration of epidural narcotic. Aspirate catheter and assess returns. If no aspirate is obtained, epidural placement is confirmed. In the presence of bloody aspirate or more than 1 mL of clear fluid that tests positive for glucose, the catheter has most likely migrated into the subarachnoid space.
	Assess catheter insertion site every shift. Note that the dressing is dry and intact. If the dressing is wet or leaking fluid, notify the physician that catheter migration is suspected.
	Assess catheter site for signs/symptoms of infection and evidence of hematoma formation (enlarged hardened area) every four hours.
	Perform neurologic assessment every four hours (sensory level and motor function). Inform physician of loss of sensation or decreased motor strength.


9. Knowledge deficit related to use of epidural analgesia as a method
        of pain control
Expected Outcome
	Patient/family will understand purpose of epidural analgesia, including risks and benefits.


Nursing
      Interventions
	Inform the patient/family about the procedure used to insert the epidural catheter.
	Teach the patient how to use the pain rating scale and to inform the nurse of decreased levels of analgesia.
	Explain the onset and duration of analgesia that may be expected.
	Teach the patient/family that epidural analgesia will control pain and not totally eliminate pain (unless epidural anesthetics are used).
	Inform the patient to tell the nurse if side effects are experienced at the onset (e.g., nausea/vomiting, pruritus, bladder distention).
	If the epidural catheter is intended for long-term use, teach the patient/family about home care.



11. CASE STUDY



Patient A is 64 years of age and was scheduled to undergo a thoracotomy
      for the resection of a lung nodule. On the morning of surgery, Patient A was transferred to
      the preoperative holding area where an arterial line, peripheral IVs, and an epidural catheter
      were inserted. A 16F Foley catheter was also inserted to monitor urine output and prevent
      urinary retention associated with epidural analgesia.
For epidural catheter placement, the patient was positioned in the left
      lateral decubitus position with his hips and neck fully flexed. The selected site for the
      catheter, the T10–T11 interspace, was draped and prepped with antiseptic. The thoracic
      epidural catheter was then inserted using the loss of resistance technique. To verify
      placement, the catheter was aspirated with no returns of CSF or bloody fluid. A filter was
      attached to the slide-lock adapter, and the catheter port was cleansed with antiseptic prior
      to dosing the catheter. Patient A received an initial bolus of 5 mg morphine and 75 mcg
      fentanyl, followed by a continuous infusion of 0.3 mg morphine per hour. A sterile occlusive
      dressing was placed at the insertion site, and the catheter was taped securely along the
      patient's back, with the end of the catheter positioned over his shoulder. The administration
      set was clearly labeled "epidural catheter."
After he was transferred to the operating room, the patient was intubated
      and anesthetized. A left thoracotomy incision was made, and the procedure ensued. At the end
      of the procedure, one chest tube was placed in the left pleural space. After the operation was
      completed, the patient was extubated and placed on a 50% oxygen mask and transferred to the
      cardiothoracic ICU.
In the ICU, patient assessment included frequent monitoring of vital
      signs, especially respiratory rate and tidal volume. After the patient awoke from anesthesia,
      nursing assessment also focused on his level of pain, neurologic status, and observation for
      narcotic-related side effects and catheter-related complications. On initial assessment,
      Patient A's respiratory rate was 20 breaths per minute with an oxygen saturation of 100%. The
      electrocardiogram monitor showed sinus rhythm with a rate of 98 beats per minute and a few
      isolated unifocal premature ventricular contractions. Arterial blood pressure was 104/72 mm
      Hg. When he recovered from anesthesia, he was awake, alert and oriented, with a sedation
      rating of 2. Patient A rated his pain as a "3" on a 0–10 VAS and stated his pain primarily
      occurred with pulmonary toilet (coughing and deep breathing) and turning due to his bilateral
      chest tubes. The Pain Service continued orders for a 0.3 mg continuous infusion of morphine
      for pain management. Assessment of the epidural catheter revealed that the dressing was dry
      and intact. The site was slightly erythematous, with some bruising noted. However, the site
      was free of signs and symptoms of infection, abscess, or hematoma development. Later that
      evening, Patient A began complaining of pruritus. The itching was present in his face and neck
      but was especially intense in his truncal region. A slightly raised erythematous rash soon
      became apparent. Patient A was medicated with 25 mg IV diphenhydramine, which was repeated in
      six hours due to his continued complaints of intense itching.
On the morning of the first postoperative day, Patient A's respirations
      became shallow and his respiratory rate dropped to eight breaths per minute. Although he was
      still arousable with a sedation rating of 3, the physician ordered a set of arterial blood
      gases. The PCO2 level had climbed to 63 from his baseline in the lower
      50s. These assessment findings suggested delayed-onset respiratory depression. As a result,
      the continuous infusion of morphine was turned off and the patient received 0.2 mg of naloxone
      slow IV push. The naloxone dose was repeated in 30 minutes with an additional 0.1 mg IV.
      Patient A continued to rate his pain a "3" on a 0–10 VAS. Thus, the respiratory depressant
      effects were reversed without negating the beneficial analgesic effects of the morphine
      infusion. Patient A remained on a 50% face mask, which was supplemented with 7 L per nasal
      cannula.
Eight hours later, the patient's level of consciousness was at baseline
      and respirations were greater than 12 breaths per minute with a good tidal volume. The
      morphine infusion was restarted at 0.3 mg per hour. With good pain relief, Patient A was able
      to be assisted to the chair for activity. On the second postoperative day with continued good
      pain relief, the patient was up to the chair and ambulated twice for 150–250 feet with
      assistance from physical therapy.
After three days, the epidural catheter was removed by the
      anesthesiologist. Again, Patient A was placed in the lateral decubitus position with his hips
      and neck flexed and the occlusive dressing was removed. The epidural catheter was then slowly
      and carefully removed and the tip of the catheter was inspected. The black colored marking was
      present on the tip of the catheter, indicating it was fully intact upon removal. In assessing
      the catheter site, only a small degree of erythema was noted. After discontinuation of
      epidural analgesia, the patient's Foley catheter was removed and he obtained good pain relief
      with oxycodone/acetaminophen and nonsteroidal anti-inflammatory agents, including ibuprofen
      and ketorolac. Effective pain control helped Patient A meet his postoperative recovery goals,
      including pulmonary toilet, maintaining adequate nutrition for wound healing and general
      strength, and gradual activity progression. After the air leak sealed, the right mediastinal
      tube was discontinued.
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