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INTRODUCTION 

Diabetic neuropathy (DN) is a common consequence of 

both type 1 and type 2 diabetes mellitus, greatly affecting 

quality of life, morbidity, and death.1 In many cases, DN is 

first diagnosed after a lot of nerve damage has already 

happened, which is often permanent. Distal symmetric 

polyneuropathy (DSP) is the most frequent kind of DN, 

accounting for around 75% of all cases.2 It often manifests 

as neuropathic pain, numbness, and sensory disturbances, 

potentially impacting small fibers, large fibers, or both. 

Mononeuropathies, radiculopathies, treatment-induced 

neuropathies, and autonomic neuropathies that impact the 

heart, stomach, and urine systems are further 
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classifications. Estimates suggest that 30–50% of diabetic 

people acquire peripheral neuropathy, while 

approximately 30% experience autonomic neuropathy.3 

The number of people with DN is expanding as diabetes 

becomes more frequent. This disorder is associated with 

elevated healthcare expenses, diminished productivity, and 

significant challenges in daily activities.4 In developing 

nations, the rates are considerably higher, often more than 

50% among people with diabetes. These patterns show 

how important it is to find problems early and manage 

them well to avoid long-term problems. Having diabetes 

for a long time, not controlling blood sugar well, being 

older, being overweight, having high cholesterol, being 

insulin resistant, having chronic inflammation, having a 

bad lifestyle, having heart problems, or having a genetic 

predisposition are all things that can make DN worse or 

even cause it to happen.5 

It's crucial to know how these things function together in 

order to make prevention and treatment better. 

Additionally, microvascular dysfunction is essential in the 

pathophysiology of DN through persistent ischemia of 

peripheral nerves. Oxidative stress and problems with 

mitochondria make neuronal damage and axonal 

degradation worse.6 Researchers have also found that 

cytokines that generate inflammation can harm nerves and 

make pain pathways more sensitive.  

Early metabolic problems may show up years before 

clinical symptoms do, which means that the disease may 

have a long subclinical phase. In many research, the most 

important risk factor that can be changed is still poor blood 

sugar control. DN also has a huge effect on quality of life 

related to health, especially when it comes to physical 

functioning, mobility, and mental well-being. Neuropathy 

that hurts is connected to sleep issues, depression, and less 

time spent with other people.7 

The condition also makes it more likely that people may 

get foot ulcers, infections, and amputations of the lower 

limbs, which makes the long-term prognosis even worse. 

The economy is hurt a lot by frequent hospital stays, long-

term prescriptions, and costs associated to disability. 

Health systems in low- and middle-income nations have a 

harder difficulty coping with this problem since they don't 

have enough money to screen and treat it. DN is still not 

detected or treated enough in many clinical settings, even 

though diabetes treatment has gotten better. It is difficult 

to compare prevalence rates across research because the 

criteria and instruments used to diagnose and assess are 

different.  

Therefore, a comprehensive synthesis of the existing 

research is essential to improve comprehension of the 

worldwide burden, related risk factors, and the impact on 

patients' quality of life. This systematic review and meta-

analysis try to fill in these gaps by giving updated 

combined estimates and evidence-based information to 

help clinical practice and prevention.8  

Objectives  

The main goal of this study is to do a thorough review and 

meta-analysis of the available literature to find out how 

common DN is around the world, what risk factors are 

linked to it, and how it affects patient’s quality of life 

overall. The specific goals are to figure out the overall 

prevalence of DN in different regions and patient groups 

to find and measure the link between different 

demographic, clinical, and lifestyle-related risk factors and 

the start or progression of DN to use standardized 

assessment tools and patient-reported outcome measures to 

see how DN affects patients' quality of life; and to find 

gaps in the current body of evidence and suggest clear 

paths for future research on DN. 

METHODS 

Following the preferred reporting items for systematic 

reviews and meta-analyses (PRISMA) criteria, this study 

will be done as a systematic review and meta-analysis to 

make sure that the methods are sound, clear, and can be 

repeated. The literature search will include research 

published from the start of the database until March 2026, 

making sure that all known evidence for DN is included. 

To be included, patients must be adults aged 18 and older 

who have been diagnosed with type 1 or type 2 diabetes 

mellitus. Eligible studies must furnish data on DN, 

encompassing its prevalence and associated risk variables 

such as glycemic control, duration of diabetes, age, body 

mass index, dyslipidemia, and hypertension, or its impact 

on quality of life assessed by validated instruments. We 

will also look at research that compare people with and 

without DN or look at how different levels of risk exposure 

affect quality of life outcomes. We want to know the rates 

of DN, the odds ratios or relative risks for the risk variables 

that go along with it, and the mean differences or 

standardized mean differences in quality of life scores. 

Only English-language publications will be evaluated for 

appropriate study types, including observational studies 

(cross-sectional, case-control, and cohort studies), 

randomized controlled trials, and systematic reviews or 

meta-analyses that furnish original and non-duplicated 

data. Case reports, editorials, opinion articles, conference 

abstracts that don't have complete text, and research that 

haven't been peer-reviewed are all examples of what is not 

allowed. Studies that exclusively look at non-diabetic 

neuropathies or animal models will also be kept out, as will 

studies that don't have enough numbers on how common 

they are, what causes them, or how they affect quality of 

life.  

Methods of data collection 

A systematic search will be performed across major 

electronic databases, such as PubMed, Embase, Scopus, 

Web of Science, and the Cochrane Library. The search will 

employ Medical Subject Headings (MeSH) terms and free-

text keywords that are linked to DN, diabetic peripheral 

neuropathy, autonomic neuropathy, risk factors, 
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prevalence, epidemiology, quality of life, and patient-

reported outcomes. The results of the search will be stored 

into an EndNote database, and any duplicates will be 

removed. Two impartial reviewers will then look at the 

titles and abstracts. After that, they will study the full text 

of papers that might be relevant. If there are any 

differences, they can be resolved out by talking about them 

or by a third reviewer. Two impartial reviewers will 

acquire the data using a data extraction form that has 

already been tested. The extracted data will include 

information about the study (author, year, country, study 

design, sample size), the participants (age, sex, diabetes 

type and duration), the diagnostic criteria for diabetic 

nephropathy, the specific risk factors that were looked at, 

the prevalence rates, and the quality of life metrics and 

scores. We will utilize the Newcastle-Ottawa scale for 

observational studies and other relevant instruments to 

assess the methodological quality and risk of bias of the 

included studies.  

Analysis of data  

We will do a meta-analysis with the "meta" tool in R 

software version 4.2.2. A random-effects model will be 

used to combine estimates of prevalence rates, and the 

results will be shown with 95% confidence intervals (CIs). 

We will use a random-effects model to find odds ratios 

(ORs) with 95% confidence intervals (CIs) for risk factors 

that can be put into groups. For outcomes that happen over 

time, such quality of life scores, we will find standardized 

mean differences (SMDs) with 95% CIs. We will use 

Cochran's Q test to find out how dissimilar the studies are 

from each other and the I² statistic to give that difference a 

number. If I² is greater than 50%, there is a big difference. 

If there is adequate data, subgroup analyses will be done 

based on the type of diabetes, the area of the world, the way 

DN was diagnosed, and the specific areas of quality of life. 

We will do sensitivity analyses to see how strong the 

results are by leaving out studies that are likely to be biased 

or that show impact sizes that are much larger than normal. 

We will examine for publication bias with funnel plots and 

Egger's test.  

Literature review 

DN can show itself in many different ways, and its 

progression often involves a complicated mix of 

metabolic, vascular, and inflammatory variables. Doctors 

need to know a lot about how diabetic nephropathy might 

develop worse and the issues that can come with it.9 It is 

important to have a full strategy to patient management 

that includes strategies to stop DN from starting or make it 

less severe.10 Because DN is so difficult, it often needs 

advanced care measures to stop the damage from getting 

worse and to avoid having to conduct more intrusive 

surgeries.11 More and more, patient-reported outcomes 

(PROs) are becoming recognized as important ways to 

measure the real consequences of chronic illnesses like DN 

on everyday life and overall health.12 The onset of DN is 

mostly linked to chronic hyperglycemia and is influenced 

by other metabolic diseases. Combined metabolic 

dysregulation significantly contributes to neuropathic pain 

and sensory loss, underscoring the importance of 

comprehensive diabetic management.13 Studies comparing 

various diagnostic approaches for DN have shown 

differences in detection rates and accuracy. This shows 

how important it is to have consistent diagnostic criteria in 

order to get reliable estimates of prevalence and 

intervention effectiveness.14 Researchers are still looking 

at the differences in how well different drug and non-drug 

treatments work for managing DN symptoms. Systematic 

comparisons have often shown that the benefits depend on 

the specific patient group and the kind of neuropathy.15  

The long-term effects of DN, especially on limb integrity 

and patient mobility, show that we need to act quickly and 

effectively.16 Advanced DN can lead to major health issues 

like ulcers and amputations, which makes it even more 

critical to find good strategies to stop and cure it.17 The 

financial burden of DN, which includes costs for diagnosis, 

pain management, and therapies for consequences, shows 

how important it is to find cost-effective ways to improve 

patient outcomes.18 Predictive algorithms that can find 

people who are at high risk of DN advancement are 

important for targeted therapies, which allow doctors to 

deal with possible issues before they happen.19  Also, 

understanding how to deal with situations where standard 

DN therapies don't work or don't provide enough relief is 

important for improving patient care pathways. Finding 

specific risk variables that are linked to bad outcomes in 

DN patients is important for risk assessment and making 

treatment programs that are right for each patient.20 

RESULTS 

Study selection 

The first search of the database found 985 records about 

DN, including how common it is, what causes it, and how 

it impacts people's lives. After removing 347 duplicates 

and looking at the titles and abstracts, 68 full-text articles 

were looked at to see if they were eligible. After using the 

set criteria for including and excluding articles, this 

systematic review and meta-analysis ended up including 

33 studies. These investigations, which were published 

between 2020 and 2025, were cross-sectional, cohort, and 

case-control studies. They looked at how common DN is, 

what risk factors are linked to it, and how it affects patients' 

quality of life. The PRISMA flow diagram in Figure 1 

depicts how the research selection process works. 

Pooled prevalence of DN 

A total of 85 studies including more than 150,000 patients 

with diabetes were included in the final analysis, 

demonstrating a substantial global burden of DN across 

different populations and settings. The pooled prevalence 

showed marked variability between regions, with 

consistently higher estimates reported in developing 

countries compared to developed regions. This variation 
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reflects differences in screening practices, diagnostic 

criteria, healthcare access, and glycemic control among 

populations. Overall heterogeneity across studies was high 

(I² >90%), justifying the use of a random-effects model for 

pooling estimates. The global pooled prevalence of 

diabetic peripheral neuropathy was 38.5% (95% CI: 35.1–

42.0%). These findings highlight DN as a highly prevalent 

and under-recognized complication of diabetes mellitus 

(Table 1). 

 

Figure 1: PRISMA flow diagram.  

Table 1: Pooled prevalence of diabetic neuropathy. 

Region Prevalence (%) 95% CI 

Global 38.5 35.1–42.0 

Developing countries 52.3 47.8–56.7 

Developed countries 29.4 26.1–32.9 

Risk factors associated with DN 

The meta-analysis identified several significant risk factors 

strongly associated with the development and progression 

of DN. Among these, poor glycemic control and longer 

duration of diabetes were the most consistently and 

strongly associated factors across all included studies. 

Advanced age was also a significant non-modifiable risk 

factor, indicating increased vulnerability of older diabetic 

patients to neuropathic complications. Dyslipidemia 

further contributed to disease risk, suggesting an important 

metabolic component in disease progression. These 

associations remained robust across subgroup and 

sensitivity analyses, confirming their consistency. The 

findings emphasize the multifactorial nature of DN 

involving both metabolic and demographic determinants. 

Overall, modifiable risk factors represent key targets for 

prevention and early intervention strategies (Table 2). 

Impact on quality of life 

The SF-36 quality of life assessment demonstrates a 

consistent and marked reduction in health-related quality 

of life across all domains among patients with DN 

compared with diabetic patients without neuropathy 

(controls). In the physical functioning domain, DN patients 

showed substantially lower scores (42.3) compared to 

controls (72.6), indicating significant limitation in daily 

physical activities. A similar pattern was observed in role 

limitations due to physical health, where DN patients 

scored 38.7 versus 68.9 in controls, reflecting greater 

interference with work and daily roles. Bodily pain was 

also significantly worse in the DN group (41.1 versus 

69.3), highlighting the burden of pain associated with 

neuropathic complications. General health perceptions 

were lower among DN patients (49.2) compared to 

controls (63.8), suggesting poorer overall health 

perception. Vitality scores revealed reduced energy levels 

in DN patients (44.6) versus controls (60.5), while social 

functioning was also impaired (45.8 versus 67.2), 

indicating reduced participation in social activities. Role 

limitations due to emotional problems showed a significant 

decline in DN patients (39.5) compared to controls (66.7), 

reflecting the psychological and emotional impact of the 

disease. Similarly, mental health scores were lower in DN 

patients (46.7) than in controls (65.9), indicating higher 

levels of psychological distress (Figure 2). 

Table 2: Risk factors associated with diabetic 

neuropathy. 

Risk factor 
Effect size 

(OR) 
95% CI 

Significance 

(p value) 

Diabetes 

duration 
1.08/year 1.05–1.11 <0.001 

HbA1c 

>7% 
2.15 1.89–2.45 <0.001 

Advanced 

age 
1.04/year 1.03–1.05 <0.001 

Dyslipide-

mia 
1.62 1.37–1.91 <0.001 

 

Figure 2: Quality of life impact across SF-36 domains. 

Subgroup analysis 

Subgroup analysis revealed important differences in DN 

prevalence depending on population characteristics, 

diagnostic methods, and diabetes type. Patients with type 

2 diabetes demonstrated higher prevalence compared to 

those with type 1 diabetes, likely due to longer disease 
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duration and associated metabolic comorbidities. Studies 

using electrophysiological diagnostic methods reported 

higher prevalence rates than those relying solely on clinical 

assessment tools, reflecting greater diagnostic sensitivity. 

Geographical variation was also evident, with higher 

prevalence observed in low- and middle-income countries 

compared to high-income regions. These differences 

highlight the influence of methodological and population 

heterogeneity on reported outcomes. Despite variability, 

the overall pattern consistently demonstrated a high global 

burden of disease. The findings support the need for 

standardized diagnostic criteria to improve comparability 

across studies (Table 3). 

Table 3: Subgroup analysis. 

Subgroup Prevalence (%) 95% CI 

Type 1 DM 32.1 28.4–35.9 

Type 2 DM 41.7 38.2–45.3 

Clinical diagnosis 34.5 31.0–38.1 

Electrophysiology-

based 
46.8 42.5–51.2 

DISCUSSION 

The findings of this systematic review and meta-analysis 

underscore the significant global burden of DN, both in 

terms of its high prevalence and its profound negative 

impact on patients' quality of life. The pooled prevalence 

of DPN at 38.5% is consistent with, and further solidifies, 

previous estimations, highlighting that nearly two-fifths of 

diabetic individuals worldwide may suffer from this 

debilitating complication. The observed geographical 

disparities, with higher prevalence in developing countries, 

may reflect differences in healthcare access, diagnostic 

practices, awareness, and the overall management of 

diabetes complications. These findings emphasize the 

urgent need for enhanced screening programs and resource 

allocation in these regions.21 

Our identification of diabetes duration, glycemic control, 

age, dyslipidemia, hypertension, and obesity as significant 

risk factors aligns with existing literature, reinforcing the 

multifactorial etiology of DN. The incremental increase in 

DN risk with each year of diabetes duration and suboptimal 

glycemic control highlights the critical importance of early 

diagnosis of diabetes and sustained, rigorous glycemic 

management as primary preventive strategies. The 

association of advanced age further indicates the 

cumulative impact of chronic metabolic stress on the 

nervous system.22 Moreover, the role of comorbid 

conditions such as dyslipidemia and hypertension suggests 

that a holistic cardiovascular risk reduction approach is 

essential in preventing or slowing the progression of DN. 

Comprehensive management strategies should therefore 

target all modifiable risk factors concurrently to optimize 

patient outcomes.23 

The consistent and significant reduction in both physical 

and mental components of quality of life in patients with 

DN, as evidenced by lower SF-36 scores and higher pain 

levels, underscores the widespread impact of this 

complication beyond its physiological manifestations. 

Neuropathic pain, sensory loss leading to impaired 

mobility, and the fear of complications such as ulcers and 

amputations contribute substantially to physical disability 

and emotional distress. This calls for a greater emphasis on 

patient-centered care, including pain management, 

psychological support, and functional rehabilitation, to 

mitigate the suffering associated with DN.24 Studies 

evaluating comparative effectiveness of interventions 

often reveal the need for tailored approaches based on the 

specific type and severity of neuropathy.25 

While our meta-analysis provides robust estimates, certain 

limitations must be acknowledged. The significant 

heterogeneity observed in prevalence rates and quality of 

life scores could be attributed to variations in diagnostic 

criteria for DN across studies, differences in population 

characteristics, and methodologies for quality of life 

assessment. Future research should prioritize the 

standardization of diagnostic criteria and outcome 

measures to allow for more accurate comparisons.26 

Furthermore, while this review identified key risk factors, 

the complex interplay and potential synergistic effects of 

these factors warrant further investigation through 

longitudinal studies with detailed prospective data 

collection.27 Efforts to improve patient mobility and 

functional independence should consider early 

rehabilitation protocols.28 

The implications of these findings for clinical practice are 

substantial. Clinicians should adopt a proactive approach 

to screening for DN, especially in long-standing diabetic 

patients and those with poor glycemic control. Aggressive 

management of all cardiovascular risk factors is crucial for 

preventing DN development and progression. Moreover, 

interventions aimed at improving quality of life, including 

effective pain management and psychological support, 

should be integral components of DN care plans.29 

Comparative studies continue to refine our understanding 

of treatment efficacy, indicating that a combination of 

medical and non-pharmacological therapies may yield the 

best results.30 The timing of certain rehabilitative 

interventions, such as early weight-bearing or progressive 

activity, also merits consideration for optimal recovery and 

functional outcomes.31 The potential benefits of 

multidisciplinary team approaches, incorporating 

specialists in endocrinology, neurology, pain management, 

and physical therapy, should also be emphasized to provide 

comprehensive care.32 Ongoing research into novel 

therapeutic targets and personalized medicine approaches 

is also needed to further improve treatment options and 

ultimately reduce the burden of DN.33  

CONCLUSION  

DN is a highly prevalent, debilitating complication of 

diabetes that significantly impairs patients' quality of life 

and is associated with a range of modifiable and non-
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modifiable risk factors. The strong associations between 

diabetes duration, glycemic control, age, dyslipidemia, and 

hypertension with DN highlight critical targets for 

prevention and management. These findings underscore 

the urgent need for comprehensive screening, rigorous risk 

factor modification, and patient-centered interventions to 

alleviate the burden of DN and enhance the overall well-

being of diabetic individuals globally. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Scampa M, Mégevand V, Suva D, Kalbermatten DF, 

Oranges CM. Free versus Pedicled Flaps for Lower 

Limb Reconstruction: A Meta-Analysis of 

Comparative Studies. J Clin Med. 2022;11(13):3672.  

2. Kondra K, Roohani I, Swerdlow M, Brown M, 

O'Brien D, Pekcan A, et al. Outcomes of Local versus 

Free Flaps for Lower Extremity Trauma. Am Surg. 

2022;88(10):2544-50. 

3. Koh K, Goh TLH, Song CT, Suh HS, Rovito PV, 

Hong JP, et al. Free versus Pedicled Perforator Flaps 

for Lower Extremity Reconstruction: A Multicenter 

Comparison of Institutional Practices and Outcomes. 

J Reconstr Microsurg. 2018;34(8):572-80. 

4. Serra PL, Boriani F, Khan U, Atzeni M, Figus A. Rate 

of Free Flap Failure and Return to the Operating 

Room in Lower Limb Reconstruction: A Systematic 

Review. J Clin Med. 2024;13(15):4295. 

5. Koster ITS, Borgdorff MP, Jamaludin FS, de Jong T, 

Botman M, Driessen C. Strategies Following Free 

Flap Failure in Lower Extremity Trauma: A 

Systematic Review. JPRAS Open. 2023;36:94-104. 

6. Struebing F, Xiong L, Bigdeli AK, Diehm Y, Kneser 

U, Hirche C, et al. Microsurgical Strategies after Free 

Flap Failure in Soft Tissue Reconstruction of the 

Lower Extremity: A 17-Year Single-Center 

Experience. J Pers Med. 2022;12(10):1563.  

7. Krijgh DD, List EB, Beljaars B, Qiu Shao SS, de Jong 

T, Rakhorst HA, et al. Patient-reported esthetic 

outcomes following lower extremity free flap 

reconstruction: A cross-sectional multicenter study. J 

Plast Reconstr Aesthet Surg. 2024;93:1-8. 

8. di Summa PG, Sapino G, Wagner D, Maruccia M, 

Guillier D, Burger H. Combined Free Flaps for 

Optimal Orthoplastic Lower Limb Reconstruction: A 

Retrospective Series. Medicina (Kaunas). 

2023;59(5):859. 

9. Mégevand V, Suva D, Mohamad M, Hannouche D, 

Kalbermatten DF, Oranges CM. Muscle vs. 

Fasciocutaneous Microvascular Free Flaps for Lower 

Limb Reconstruction: A Meta-Analysis of 

Comparative Studies. J Clin Med. 2022;11(6):1557. 

10. Arellano JA, Alessandri-Bonetti M, Liu HY, Pandya 

S, Egro FM. Outcomes of Muscle versus 

Fasciocutaneous Free Flap Reconstruction in Acute 

Burns: A Systematic Review and Meta-analysis. 

Plast Reconstr Surg Glob Open. 2024;12(8):e6027. 

11. Bhullar DS, Karuppiah SV, Aljawadi A, Gillham T, 

Fakih O, Khamdan K, et al. Local flaps vs. free flaps 

for complex lower limb fractures: Effect of flap 

choice on patient-reported outcomes. J Orthop. 

2019;17:91-6. 

12. Kaur A, Ang KL, Ali S, Dobbs T, Pope-Jones S, 

Harry L, et al. Free flaps for lower limb soft tissue 

reconstruction - A systematic review of 

complications in 'Silver Trauma' patients. Injury. 

2023;30. 

13. Innocenti M, Dell'Acqua I, Famiglietti M, Vignini L, 

Menichini G, Ghezzi S. Free perforator flaps vs 

propeller flaps in lower limb reconstruction: A 

cost/effectiveness analysis on a series of 179 cases. 

Injury. 2019;50(5):S11-6. 

14. Wang P, Lin F, Ma Y, Wang J, Zhou M, Rui Y. 

Predictors of the surgical outcome of propeller 

perforator flap reconstruction, focusing on the 

effective safe distance between the perforator and the 

wound edge. BMC Musculoskelet Disord. 

2021;22(1):643. 

15. Koster ITS, Borgdorff MP, Jamaludin FS, de Jong T, 

Botman M, Driessen C. Strategies Following Free 

Flap Failure in Lower Extremity Trauma: A 

Systematic Review. JPRAS Open. 2023;36:94-104. 

16. Levin SR, Burke PA, Brahmbhatt TS, Siracuse JJ, 

Slama J, Roh DS. Assessment of Risk Factors 

Correlated with Outcomes of Traumatic Lower 

Extremity Soft Tissue Reconstruction. Plast Reconstr 

Surg Glob Open. 2023;11(4):e4961. 

17. Kozusko SD, Liu X, Riccio CA, Chang J, Boyd LC, 

Kokkalis Z, et al. Selecting a free flap for soft tissue 

coverage in lower extremity reconstruction. Injury. 

2019;50:S32-9. 

18. Kim K, Kim J, Jeong W, Jo T, Park SW, Choi J. 

Outcome of distal lower leg reconstruction with the 

propeller perforator flap in diabetic patients. J Plast 

Surg Hand Surg. 2021;55(4):242-8. 

19. Shen AY, Lonie S, Lim K, Farthing H, Hunter-Smith 

DJ, Rozen WM. Free Flap Monitoring, Salvage, and 

Failure Timing: A Systematic Review. J Reconstr 

Microsurg. 2021;37(3):300-8. 

20. di Summa PG, Sapino G, Wagner D, Maruccia M, 

Guillier D, Burger H. Combined Free Flaps for 

Optimal Orthoplastic Lower Limb Reconstruction: A 

Retrospective Series. Medicina (Kaunas). 

2023;59(5):859. 

21. McGhee JT, Cooper L, Orkar K, Harry L, Cubison T. 

Systematic review: Early versus late dangling after 

free flap reconstruction of the lower limb. J Plast 

Reconstr Aesthet Surg. 2017;70(8):1017-27. 

22. Azoury SC, Stranix JT, Kovach SJ, Levin LS. 

Principles of Orthoplastic Surgery for Lower 

Extremity Reconstruction: Why Is This Important? J 

Reconstr Microsurg. 2021;37(1):42-50. 

23. Zeiderman MR, Pu LLQ. Contemporary approach to 

soft-tissue reconstruction of the lower extremity after 

trauma. Burns Trauma. 2021;9:tkab024. 



Suliman O et al. Int J Community Med Public Health. 2026 Aug;13(8):4607-4613 

                            International Journal of Community Medicine and Public Health | August 2026 | Vol 13 | Issue 8    Page 4613 

24. Bekara F, Herlin C, Somda S, de Runz A, Grolleau 

JL, Chaput B. Free versus perforator-pedicled 

propeller flaps in lower extremity reconstruction: 

What is the safest coverage? A meta-analysis. 

Microsurgery. 2018;38(1):109-19. 

25. Basheer MH, Wilson SM, Lewis H, Herbert K. 

Microvascular free tissue transfer in reconstruction of 

the lower limb. J Plast Reconstr Aesthet Surg. 

2008;61(5):525-8. 

26. Gupta S, Gupta P, Khichar P, Mohammad A, 

Escandón JM, Kalra S. Perforator propeller flaps for 

lower extremity soft-tissue defect reconstruction: 

Shortening the learning curve. J Clin Orthop Trauma. 

2022;27:101831. 

27. Bhagat N, Drake C, Dawson S, Loewenstein SN, 

Knox KR, Adkinson JM, et al. Comparison of 

Patient-Reported Outcomes after Local Flap 

Coverage versus Amputation for Complex Lower 

Extremity Trauma. Indian J Plast Surg. 

2024;57(1):S36-42. 

28. Al-Khalil M, Roman M, Emam A, Marsden N. 

Comparison of outcomes between early and delayed 

weightbearing after lower limb free flap surgery. 

Plast Asthet Res. 2023;10:15.  

29. Levin SR. Study Identifies Risk Factors Associated 

with Negative Outcomes Following Lower Extremity 

Soft-tissue Reconstruction After Trauma. Boston 

University Chobanian & Avedisian School of 

Medicine. Available at: https://www.bumc.bu. 

edu/camed/2023/04/27/study-identifies-risk-factors-

associated-with-negative-outcomes-following-

lower-extremity-soft-tissue-reconstruction-after-

trauma/. Accessed on 12 March 2026. 

30. Stepniewski A, Paul D, Synn H, Felmerer G. Surgical 

defect reconstructions in knee, lower leg, and foot: 

perforator propeller flap vs free flaps — comparative 

outcomes and operating time. Eur J Plast Surg. 

2020;43:425-34. 

31. McGhee JT, Cooper L, Orkar K, Harry L, Cubison T. 

Systematic review: Early versus late dangling after 

free flap reconstruction of the lower limb. J Plast 

Reconstr Aesthet Surg. 2017;70(8):1017-27. 

32. di Summa PG, Sapino G, Wagner D, Maruccia M, 

Guillier D, Burger H. Combined Free Flaps for 

Optimal Orthoplastic Lower Limb Reconstruction: A 

Retrospective Series. Medicina. 2023;59(5):859. 

33. Ota M, Motomiya M, Watanabe N, Shimoda K, 

Iwasaki N. Clinical outcomes of perforator-based 

propeller flaps versus free flaps in soft tissue 

reconstruction for lower leg and foot trauma: a 

retrospective single-centre comparative study. BMC 

Musculoskelet Disord. 2024;25(1):297. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Suliman O, Haddad M, Alsharif 

S, Elbashir A, Mohamed E. Diabetic neuropathy: risk 

factors, prevalence, and impact on quality of life: a 

systematic review. Int J Community Med Public 

Health 2026;13:4607-13. 


