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ABSTRACT

Postoperative pain management following bone fracture surgery is a critical determinant of patient recovery, mobility,
and satisfaction. Effective pain control must balance analgesic efficacy with medication safety, prevention of adverse
drug events (ADEs), and rational use of opioids. This paper explores the principles of painkiller medication management
after orthopedic fracture surgery within the Medication Management and Use (MMU) framework. Emphasis is placed on
drug selection, dosing strategies, monitoring, patient education, and interdisciplinary collaboration. Evidence-based
analgesic protocols, multimodal analgesia, and quality indicators aligned with international accreditation standards are
discussed.
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INTRODUCTION

Bone fractures requiring surgical intervention, such as open reduction and internal fixation (ORIF), are commonly
associated with moderate to severe postoperative pain. Inadequate pain control may delay rehabilitation, prolong hospital
stay, and increase the risk of chronic pain. Conversely, inappropriate analgesic use increases the risk of medication errors,
opioid dependence, and adverse drug reactions.

Medication Management and Use (MMU) provides a structured framework ensuring that painkiller medications are
selected, prescribed, dispensed, administered, and monitored safely and effectively throughout the patient care continuum.

2. Medication Management and Use (MMU) Framework
MMU encompasses the following key stages:

Medication selection and procurement

Prescribing and transcribing

Preparation and dispensing

Administration

Monitoring and evaluation

Each stage plays a vital role in postoperative pain management after fracture surgery.
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3. Painkillers Used After Bone Fracture Surgery

Table 1. Common Painkiller Medications Used Postoperatively

Drug Class Medication Route |[Indication Key Considerations
Non—op}01d Paracetamol Oral / M{ld—moderate Hepatotoxicity at high
analgesics v pain doses
Ibuprofen, Oral . ||Renal  function, GI
NSAIDs Ketorolac v Inflammatory pain bleeding
Weak opioids Tramadol Oral -/ Moderate pain R.ISk. of naused,
v dizziness
. Morphine, v . . .
Strong opioids Fentanyl PCA Severe pain Respiratory depression
Adjuvants Gabapentin Oral Neuropathic pain ||Sedation, dizziness

MULTIMODAL ANALGESIA APPROACH

Multimodal analgesia involves the combined use of medications with different mechanisms of action to achieve optimal

pain control while minimizing opioid consumption.

Table 2. Multimodal Analgesia Strategy After Fracture Surgery

Medication Type Role in Pain Control Benefit

Paracetamol Baseline analgesia ~ Opioid-sparing
NSAIDs Reduce inflammation Improve mobility
Opioids Breakthrough pain ~ Rapid pain relief
Regional anesthesia Nerve block Reduced systemic drugs

Prescribing and Administration Safety

Safe prescribing requires:

Use of standardized postoperative analgesic order sets
Clear documentation of dose, route, frequency, and duration

Avoidance of duplicate therapy

Administration safety includes patient identification, adherence to the “Five Rights” of medication administration, and

proper use of patient-controlled analgesia (PCA) devices.

6. Monitoring and Evaluation

Table 3. Monitoring Parameters for Painkiller Use

Parameter Frequency Responsible Healthcare Provider

Pain score (VAS/NRS) |[Every 4-6 hours Nurse

Respiratory rate Continuous (opioids)|Nurse
Renal and liver function||As indicated Physician
Adverse drug reactions [|Continuous Pharmacist / Nurse

7. Role of the Pharmacist in MMU
Clinical pharmacists play a central role in:
Reviewing postoperative analgesic prescriptions

Preventing drug—drug interactions
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Educating patients on safe opioid use
Participating in pain management rounds

Pharmacist-led interventions have been shown to reduce opioid-related adverse events and improve adherence to pain
management guidelines.

8. Patient Education and Discharge Planning

Table 4. Patient Education Elements for Painkiller Use

Education Topic ||Description

Proper dosing Avoid overdose and missed doses
Side effects When to seek medical help
Opioid safety Risk of dependence and misuse

Storage & disposal|[Prevent accidental ingestion

Effective discharge counseling ensures continuity of safe pain management after hospital discharge.
9. Quality Indicators and Performance Measurement

Table 5. MMU Quality Indicators in Postoperative Pain Management

Indicator Target

Pain score < 3 within 48 hours||> 85% of patients

Opioid-related ADEs <5%

Documentation completeness ||100%

Patient satisfaction >90%

10. Challenges and Future Directions

Challenges include opioid overuse, variability in pain perception, and limited adherence to standardized protocols.
Artificial intelligence (Al) offers future opportunities in pain prediction models, individualized dosing algorithms, and
real-time monitoring of medication safety.

11. CONCLUSION

Effective painkiller medication management after bone fracture surgery requires a structured MMU approach integrating
evidence-based pharmacotherapy, interdisciplinary collaboration, and continuous monitoring. Multimodal analgesia,
pharmacist involvement, and patient education are essential to improving outcomes while minimizing medication-related
harm.
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