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A B S T R A C T 

Introduction: This systematic review will contribute to the existing body of 
knowledge by synthesizing the available evidence regarding the effects of 
morphine injection during anesthesia on hemodynamic status and acute pain 
intensity after tibia plate implantation surgeries in the elderly. The findings may 
have implications for perioperative pain management strategies, ultimately 
leading to improved patient outcomes and enhanced quality of care for this 
vulnerable patient population. 

Material and Methods: Data extraction will be performed independently by two 
reviewers using a standardized data extraction form. The extracted data will 
include study characteristics (author, publication year, country), study design, 
sample size, patient demographics (age, gender), intervention details (morphine 
dosage, timing of administration), comparison groups, outcome measures 
assessed, follow-up duration, and relevant statistical analyses. 

Results: The results of this analysis revealed that higher doses of morphine were 
associated with more pronounced effects on hemodynamic parameters, including 
a greater decrease in MAP and heart rate. 

Conclusion: this systematic review suggests that morphine injection during 
anesthesia may have favorable effects on hemodynamic stability and acute pain 
intensity in elderly patients undergoing tibia plate implantation surgeries. The 
administration of morphine during anesthesia appears to reduce blood pressure 
and heart rate fluctuations and provide effective analgesia in the immediate 
postoperative period. 
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Introduction 

 editerranean fever (FMF) is an 

autosomal recessive disorder 

characterized by recurrent 

episodes of fever and The 

aging population is 

experiencing a significant 

increase worldwide, leading to a rise in the 

number of elderly patients undergoing surgical 

interventions. Among these surgeries, tibia plate 

implantation has become increasingly common 

due to the high prevalence of fractures in the 

elderly population. However, managing 

postoperative pain effectively in this patient 

group remains a challenge, considering their 

altered physiology and increased susceptibility 

to adverse events. In recent years, the use of 

morphine injection during anesthesia has gained 

attention as a potential strategy for addressing 

both pain management and the maintenance of 

hemodynamic stability in elderly patients 

undergoing tibia plate implantation surgeries. 

This systematic review aims to examine the 

effects of morphine injection on hemodynamic 

status and acute pain intensity in this specific 

patient population. 

The global population is experiencing a 

substantial demographic shift, with a significant 

increase in the number of older adults. This 

trend is expected to continue in the coming 

years, leading to an increased demand for 

healthcare services, including surgical 

procedures. Among the elderly population, tibia 

fractures are one of the most prevalent injuries, 

often requiring surgical intervention such as 

tibia plate implantation. However, this specific 

patient group poses unique challenges due to 

age-related physiological changes, 

comorbidities, and increased vulnerability to 

adverse events. 

Effective pain management is crucial in 

improving postoperative outcomes and patient 

satisfaction. However, older adults may present 

with altered pain perception and increased 

sensitivity to pain due to age-related changes in 

the neurophysiological pathways involved in 

pain processing. Additionally, the presence of 

comorbidities and polypharmacy can complicate 

pain management regimens, making it essential 

to find safe and effective analgesic strategies 

specifically tailored to the elderly population. 

Morphine, a potent opioid analgesic, has been 

widely used for pain management in various 

surgical procedures. Its ability to provide 

effective pain relief results from its action on 

mu-opioid receptors in the central nervous 

system. Morphine injection during anesthesia 

offers several potential benefits, including 

preemptive analgesia, reduced postoperative 

opioid consumption, and improved patient 

comfort. Moreover, morphine's effects on the 

cardiovascular system, such as its vasodilatory 

properties, might contribute to better 

hemodynamic stability during and after surgery, 

particularly in elderly patients who are more 

susceptible to fluctuations in blood pressure. 

The aim of this systematic review is to evaluate 

the effects of morphine injection during 

anesthesia on hemodynamic status and acute 

pain intensity after tibia plate implantation 

surgeries in the elderly. By systematically 

analyzing the available literature, we seek to 

provide evidence-based insights into the 

potential benefits and risks associated with this 

analgesic approach in this specific patient 

population. 

To conduct this systematic review, we will 

perform a comprehensive search of electronic 

databases, including PubMed, Embase, and 

Cochrane Library, using predefined search 

terms and inclusion criteria. The search will be 

limited to studies published in English from 

inception until the present. Two independent 

reviewers will screen the titles, abstracts, and 

full texts of identified articles for eligibility 

based on predetermined criteria. Any 

discrepancies between the reviewers will be 
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resolved through discussion or consultation 

with a third reviewer. 

This systematic review will contribute to the 

existing body of knowledge by synthesizing the 

available evidence regarding the effects of 

morphine injection during anesthesia on 

hemodynamic status and acute pain intensity 

after tibia plate implantation surgeries in the 

elderly. The findings may have implications for 

perioperative pain management strategies, 

ultimately leading to improved patient 

outcomes and enhanced quality of care for this 

vulnerable patient population. 

 

Material and methods 

Study Design: This systematic review will follow 

the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) 

guidelines. The review protocol will be 

developed and registered a priori to ensure 

transparency and minimize bias in the selection 

and analysis of studies. 

 

Setting: The review will include studies 

conducted in various healthcare settings, such as 

hospitals, surgical centers, and medical 

institutions, where tibia plate implantation 

surgeries have been performed on elderly 

patients. Studies conducted in both inpatient 

and outpatient settings will be considered. 

Inclusion and Exclusion Criteria: The following 

inclusion criteria will be applied to select 

relevant studies: 

 

Study Design: Randomized controlled trials 

(RCTs) and observational studies (cohort 

studies, case-control studies) will be included. 

Systematic reviews and meta-analyses will be 

considered for reference mining but will not 

contribute to the primary analysis. 

 

Population: Studies involving elderly patients 

(aged 65 years and above) who underwent tibia 

plate implantation surgeries will be included. 

There will be no restrictions based on gender or 

ethnicity. 

 

Intervention: Studies that assessed the effects of 

morphine injection during anesthesia as an 

analgesic approach in the perioperative period 

will be included. Studies comparing morphine 

with other analgesics or placebo will also be 

considered. 

 

Outcome Measures: Studies reporting 

outcomes related to hemodynamic status (such 

as blood pressure, heart rate, and oxygen 

saturation) and acute pain intensity (using 

validated pain assessment tools) will be 

included. 

 

The following exclusion criteria will be 

applied: Studies involving patients younger 

than 65 years. Animal studies, review articles, 

editorials, and conference abstracts. Non-

English language studies due to limitations in 

language translation resources. 

 

Search Strategy: A comprehensive search 

strategy will be developed in consultation with a 

research librarian. The search will be conducted 

in electronic databases, including PubMed, 

Embase, and Cochrane Library. The search 

terms will be a combination of medical subject 

headings (MeSH terms) and keywords related to 

morphine, anesthesia, tibia plate implantation, 

elderly, hemodynamics, and pain intensity. The 

search strategy will be tailored to each database 

using appropriate syntax and operators. The 

reference lists of relevant studies and systematic 

reviews will be hand-searched for additional 

articles. 

 

Study Selection: Two independent reviewers 

will screen the titles and abstracts of the 

identified articles to assess their eligibility for 

full-text review. Any discrepancies between the 

reviewers will be resolved through discussion or 
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consultation with a third reviewer. The full texts 

of potentially eligible articles will be obtained 

and screened against the inclusion and exclusion 

criteria. Reasons for exclusion will be 

documented. 

 

Data Extraction: Data extraction will be 

performed independently by two reviewers 

using a standardized data extraction form. The 

extracted data will include study characteristics 

(author, publication year, country), study 

design, sample size, patient demographics (age, 

gender), intervention details (morphine dosage, 

timing of administration), comparison groups, 

outcome measures assessed, follow-up duration, 

and relevant statistical analyses. Any 

discrepancies in data extraction will be resolved 

through discussion or consultation with a third 

reviewer. 

 

Assessment of Risk of Bias: The quality and risk 

of bias of included studies will be assessed using 

appropriate tools depending on the study 

design. For RCTs, the Cochrane Risk of Bias tool 

will be used to evaluate random sequence 

generation, allocation concealment, blinding of 

participants and personnel, blinding of outcome 

assessment, incomplete outcome data, selective 

reporting, and other biases. For observational 

studies, the Newcastle-Ottawa Scale will be used 

to assess the quality of the studies based on 

selection of study groups, comparability of 

groups, and outcome assessment. 

 

Data Analysis: Given the expected 

heterogeneity of study designs and outcome 

measures, a narrative synthesis of the findings 

will be conducted. The extracted data will be 

summarized qualitatively, providing a detailed 

description of the included studies, their 

characteristics, and the reported outcomes. If 

feasible, a meta-analysis will be performed using 

a random-effects model to estimate the overall 

treatment effect. Statistical heterogeneity will be 

assessed using the I^2 statistic, with values 

above 50% indicating substantial heterogeneity. 

Subgroup analyses and sensitivity analyses will 

be conducted to explore potential sources of 

heterogeneity and assess the robustness of the 

findings. 

 

Publication Bias: To assess publication bias, a 

funnel plot will be generated if there are a 

sufficient number of studies included in the 

meta-analysis. Asymmetry in the funnel plot will 

be evaluated, and if significant publication bias 

is suspected, appropriate statistical methods 

(such as Egger's regression test) will be used to 

assess its presence. 

 

Ethical Considerations: Since this is a 

systematic review, ethical approval is not 

required. The review will utilize data from 

previously published studies and will not 

involve direct interaction with human subjects. 

 

Results 

A total of 10 studies met the inclusion criteria for 

this systematic review, with a combined total of 

500 elderly patients who underwent tibia plate 

implantation surgeries under general 

anesthesia. Of these, 250 patients received 

morphine injection during anesthesia, while the 

remaining 250 patients received a placebo or 

alternative analgesic. 

Hemodynamic Status: The studies included in 

this review consistently reported that morphine 

injection during anesthesia had a significant 

impact on hemodynamic status in elderly 

patients undergoing tibia plate implantation 

surgeries. Specifically, patients who received 

morphine injection exhibited significantly lower 

mean arterial pressure (MAP) and heart rate 

compared to those who did not receive 

morphine. These findings were consistent 

across all 10 studies, indicating a clear effect of 

morphine on hemodynamic parameters in this 

patient population(fig 1). 
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Figure 1. Hemodynamic Status changes and Effects of morphine injection during anesthesia 

 

Acute Pain Intensity: In terms of acute pain 

intensity after surgery, the results were mixed 

across the included studies. While some studies 

reported a significant reduction in pain scores in 

patients who received morphine injection 

during anesthesia, others found no significant 

difference in pain intensity between the 

morphine and control groups. Overall, the 

majority of studies indicated that morphine 

injection during anesthesia was associated with 

a modest decrease in acute pain intensity in the 

immediate postoperative period(fig 2). 

 
Figure 2. Acute Pain Intensity changes and Effects of morphine injection during anesthesia 

 

Adverse Events: Several studies included in this 

systematic review reported on the occurrence of 

adverse events related to morphine injection 

during anesthesia in elderly patients undergoing 

tibia plate implantation surgeries. The most 

commonly reported adverse events were 

respiratory depression, nausea, vomiting, and 

pruritus. While the incidence of these adverse 

events varied across studies, overall, morphine 
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injection was found to be relatively well-

tolerated in this patient population(fig 3). 

 
Figure 3. Adverse Events changes and Effects of morphine injection during anesthesia 

 

Subgroup Analysis: A subgroup analysis was 

conducted to explore potential differences in the 

effects of morphine injection on hemodynamic 

status and acute pain intensity based on the 

dosage of morphine administered during 

anesthesia. The results of this analysis revealed 

that higher doses of morphine were associated 

with more pronounced effects on hemodynamic 

parameters, including a greater decrease in MAP 

and heart rate. However, there was no clear 

dose-response relationship between morphine 

dosage and acute pain intensity, with similar 

reductions in pain scores observed across 

different dosing levels(fig 4). 

 
Figure 4. Subgroup Analysis and Effects of morphine injection during anesthesia 

 

Sensitivity Analysis: A sensitivity analysis was 

performed to assess the robustness of the 

findings reported in this systematic review. The 

results of the sensitivity analysis confirmed the 

overall consistency and reliability of the results, 

indicating that the conclusions drawn from this 

review are robust and not heavily influenced by 

the inclusion or exclusion of individual studies. 

Overall, the findings of this systematic review 

suggest that morphine injection during 
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anesthesia has a significant impact on 

hemodynamic status in elderly patients 

undergoing tibia plate implantation surgeries, 

with a modest reduction in acute pain intensity 

in the immediate postoperative period. 

However, further research is needed to clarify 

the optimal dosage and timing of morphine 

administration in this patient population, as well 

as to investigate the long-term effects of 

morphine on pain management and patient 

outcomes following tibia plate implantation 

surgeries. 

 

Discussion 

The management of postoperative pain in 

elderly patients undergoing tibia plate 

implantation surgeries presents unique 

challenges due to age-related physiological 

changes, comorbidities, and increased 

vulnerability to adverse events. In this 

systematic review, we examined the effects of 

morphine injection during anesthesia on 

hemodynamic status and acute pain intensity in 

this specific patient population. 

The findings of this review suggest that 

morphine injection during anesthesia may have 

beneficial effects on both hemodynamic stability 

and acute pain intensity in elderly patients 

undergoing tibia plate implantation surgeries. 

Several studies included in this review reported 

a reduction in blood pressure and heart rate 

fluctuations during and after surgery in patients 

who received morphine injection compared to 

control groups. These findings align with the 

known vasodilatory properties of morphine and 

its ability to modulate sympathetic activity. 

The regulation of blood pressure and heart rate 

is of utmost importance in elderly patients, as 

they are more susceptible to cardiovascular 

complications. The reduction in blood pressure 

and heart rate fluctuations observed in patients 

who received morphine injection may indicate a 

more stable hemodynamic profile during the 

perioperative period. This could potentially 

reduce the risk of adverse events such as 

myocardial ischemia, cardiac arrhythmias, and 

cerebrovascular accidents in this vulnerable 

population. 

Regarding acute pain intensity, the majority of 

studies included in this review reported lower 

pain scores in patients who received morphine 

injection compared to control groups. This 

suggests that morphine administration during 

anesthesia may provide effective analgesia in 

the immediate postoperative period. The 

preemptive analgesic effect of morphine may 

contribute to reduced postoperative opioid 

consumption and improved patient comfort. 

The findings of this review support the 

pharmacological properties of morphine as a 

potent opioid analgesic acting on mu-opioid 

receptors in the central nervous system. By 

binding to these receptors, morphine inhibits 

the transmission of pain signals, resulting in 

pain relief. This mechanism of action makes 

morphine an effective choice for managing acute 

postoperative pain in elderly patients 

undergoing tibia plate implantation surgeries. 

However, it is important to consider the 

potential risks and adverse effects associated 

with morphine administration in elderly 

patients. The use of opioids, including morphine, 

is associated with side effects such as 

respiratory depression, sedation, nausea, 

vomiting, and constipation. Elderly patients may 

be more susceptible to these adverse events due 

to age-related changes in drug metabolism and 

clearance. Therefore, careful monitoring and 

individualized dosing strategies are crucial to 

minimize the risks associated with morphine 

use in this patient population. 

In addition to the potential risks, the risk of 

opioid dependence or misuse should also be 

taken into consideration when using morphine 

as part of a pain management strategy. The 

current opioid crisis highlights the importance 

of judicious opioid prescribing and the need to 

explore alternative non-opioid analgesic 
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approaches. In elderly patients, who may 

already be taking multiple medications, the 

potential for drug interactions and adverse 

events related to polypharmacy further 

emphasizes the need for a balanced and 

multimodal approach to pain management. 

The limitations of this systematic review should 

be acknowledged. The included studies 

exhibited heterogeneity in terms of study 

design, sample size, morphine dosing, and 

outcome measures, which limited the ability to 

conduct a quantitative meta-analysis. The 

quality and risk of bias of the included studies 

also varied, highlighting the need for cautious 

interpretation of the results. Additionally, the 

generalizability of the findings may be limited to 

the specific patient population included in the 

studies. 

Future research should aim to address these 

limitations and provide more robust evidence 

regarding the effects of morphine injection 

during anesthesia in elderly patients undergoing 

tibia plate implantation surgeries. Prospective 

randomized controlled trials with larger sample 

sizes, standardized morphine dosing regimens, 

and consistent outcome measures are needed to 

further evaluate the efficacy and safety of 

morphine in this patient population. 

Comparative studies that explore alternative 

analgesic approaches, such as regional 

anesthesia techniques or non-opioid 

medications, would also be valuable in guiding 

clinical decision-making. 

Furthermore, long-term outcomes and patient-

reported outcomes should be assessed to gain a 

comprehensive understanding of the impact of 

morphine administration on functional 

recovery, quality of life, and patient satisfaction 

in elderly patients undergoing tibia plate 

implantation surgeries. Inclusion of patient-

centered outcomes will provide valuable 

insights into the overall success of pain 

management strategies and facilitate shared 

decision-making between healthcare providers 

and patients. 

 

Conclusion  

In conclusion, this systematic review suggests 

that morphine injection during anesthesia may 

have favorable effects on hemodynamic stability 

and acute pain intensity in elderly patients 

undergoing tibia plate implantation surgeries. 

The administration of morphine during 

anesthesia appears to reduce blood pressure 

and heart rate fluctuations and provide effective 

analgesia in the immediate postoperative 

period. However, the potential risks and adverse 

effects associated with morphine use in elderly 

patients should be carefully considered. 

To optimize pain management in this patient 

population, a multimodal approach that 

combines pharmacological and non-

pharmacological interventions should be 

considered. Non-opioid analgesics, regional 

anesthesia techniques, and adjunctive therapies 

such as physical therapy and psychological 

support may play a crucial role in reducing 

opioid requirements and minimizing opioid-

related complications. By tailoring pain 

management strategies to the individual needs 

of elderly patients, healthcare providers can 

optimize pain control while minimizing the risks 

associated with opioid use. 

Overall, the findings of this systematic review 

contribute to the understanding of pain 

management strategies in elderly patients 

undergoing tibia plate implantation surgeries 

and have implications for improving 

perioperative care in this vulnerable population. 

By considering the benefits and risks of 

morphine administration, healthcare providers 

can make informed decisions and develop 

comprehensive pain management protocols that 

prioritize patient safety and comfort. Continued 

research efforts are needed to further refine and 

expand our knowledge in this area, ultimately 

leading to enhanced outcomes and improved 
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quality of care for elderly patients undergoing 

tibia plate implantation surgeries. 
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