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A B S T R A C T 

Background: The role of age in peripheral nerve reconstruction remains controversial, with no clear 

consensus on an upper age limit for surgical candidacy. While age-related declines in neuroregeneration 

have been observed, it remains unclear if these justify withholding surgery in older patients. This review 

critically evaluates the existing literature on peripheral nerve reconstruction outcomes in individuals aged ≥ 

65 compared to younger cohorts, including human and animal studies, to assess whether age cutoffs for 

surgery are evidence-based. 

Methods: A systematic review was conducted on January 8, 2025, following PRISMA guidelines. Searches 

of EMBASE, PubMed, Scopus, Web of Science, Cochrane, and Google Scholar identified studies assessing 

peripheral nerve reconstruction, nerve transfer, and nerve grafting in relation to age. Inclusion criteria 

required studies comparing older adults (≥ 65) to younger adults, even as secondary analyses, or animal 

models with human-equivalent age comparisons. Exclusion criteria included neonatal, central nervous 

system, or non-mammalian studies. Risk of bias was assessed using ROBINS-I. 

Results: Of 398 studies screened, 60 met initial screening criteria, but only three directly compared older 

to younger adults, none involving injury or reconstruction. Remaining studies compared juveniles, adults 

aged 18-64, or adults to juveniles. Across studies, aging was associated with reduced axonal regeneration, 

increased fibrosis, and impaired neuromuscular recovery. However, no study demonstrated an absolute 

threshold beyond which nerve reconstruction was futile. Functional recovery was observed in older patients, 

particularly when rehabilitation and adjunct therapies were utilized. 

Conclusion: Current evidence does not support an arbitrary age cutoff for nerve reconstruction. While aging 

impacts nerve regeneration, it does not preclude functional recovery, and no study clearly demonstrated 

surgical ineffectiveness in older adults. Due to the lack of direct outcome comparisons and prospective 

studies, surgical decisions should be individualized rather than age-based. 

 

 

1. Introduction 

 

Peripheral nerve injuries (PNIs) cause significant motor and sensory 

deficits, chronic pain, and disability that dramatically affect quality of 

life, often necessitating surgical intervention. Age-related changes in 

nerve physiology, including reduced axonal plasticity, slower 

regeneration, and impaired inflammatory resolution, may affect surgical 

outcomes following nerve repair [1-5]. While advanced age is 

traditionally considered a negative prognostic factor, there is no 

consensus on whether a specific age cutoff (e.g., 65 years) should 

influence surgical decision-making for nerve reconstruction, grafting, or 

transfer after PNI.  

 

Historical literature has long debated the influence of age on nerve 

reconstruction outcomes. Early experts like Sunderland emphasized that 

younger patients exhibit superior regeneration capacity as compared to 
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older adults [6]. Nagano later proposed that exploration of PNIs was not 

indicated for patients older than 50 years, due to poor outcomes [7]. 

Rosén and Lundborg reported that age accounted for nearly 50% of 

sensory recovery variance after nerve repair [8]. However, when 

evaluating a 35-year history of 3,000 nerve injuries, Spinner and Kline 

only mentioned that children do better than adults, and Kanaya et al. 

found no association with age in a series of 52 brachial plexus surgeries 

[9, 10]. More recent studies have challenged strict age-based exclusion, 

demonstrating that patients over 60 years could still benefit from nerve 

transfers and reconstruction, arguing that physiological rather than 

chronological age should guide decision-making [11, 12].  

 

Epidemiologic data estimate an incidence of PNI of 13.6 people per 

1,000,000 for lower extremity PNI and 43.8 people per 1,000,000 for 

upper extremity PNI, although this data is over a decade old [13, 14]. 

While most PNIs occur in young patients, demographic shifts and longer 

life expectancies are increasing the prevalence of nerve injuries in older 

adults [15]. Advances in healthcare have enabled seniors to remain more 

active, thus contributing to a rise in nerve injuries from trauma, falls, and 

iatrogenic causes. Surgical intervention rates mirror these demographic 

shifts. Currently, patients aged 65 and older are more likely than any 

other age group to have surgery [16]. This trend challenges longstanding 

hesitancy to offer nerve reconstruction to older patients, and signals a 

paradigm shift towards broader surgical inclusion.  

 

Given the anticipated rise in nerve injury cases among older adults, it is 

both timely and essential to re-evaluate age-related assumptions in 

surgical candidacy and outcomes. The present systematic review aims to 

synthesize current evidence comparing surgical outcomes in patients 

aged 65 and versus younger cohorts, as well as in animal models of 

equivalent biological ages. Ultimately, we seek to determine whether the 

current literature supports the notion of an age cutoff for surgical 

intervention in PNI. 

 

2. Methods 

2.1. Data Source, Search Strategy and Studies Selection 

 

This systematic review was conducted on Jan 8th, 2025, by querying the 

electronic databases EMBASE, PubMed, Scopus, Web of Science, 

Cochrane, and Google scholar. A search strategy was generated using 

the following strategy: i) ‘‘age,’’ OR ‘‘aging,’’ OR “older” in the title 

AND ii) “nerve transfer” OR “nerve graft” OR “nerve regeneration” in 

the abstract AND iii) ‘‘sciatic” OR “tibial” OR “peroneal” OR “facial” 

OR “oculomotor” OR “brachial plexus” OR “radial” OR “ulnar” OR 

“median” OR “peripheral” in the abstract. Additional sources included 

reference lists of included studies. We followed Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines. Phase 1 exclusion criteria: i) non-mammalian studies, ii) 

obstetric/neonatal studies, iii) intervention of only free muscle transfers, 

iv) central nervous system, v) cochlear, ocular, or olfactory nerve 

pathway focus, vi) unavailable full texts, and vii) editorials, letters, 

reviews.  

 

2.2. Data Collecting Process 

 

After collecting the studies, all duplicates were removed. Studies were 

filtered based on their titles and abstracts, ensuring they met the 

eligibility criteria. The remaining studies were evaluated by reading the 

full texts. Variables collected included author, title, journal, year, 

country, genus, species, number of groups, number of participants, age 

availability, youngest age, oldest age, second oldest age, primary 

outcome, secondary outcomes, nerve studied, and type of nerve injury.  

 

2.3. Age Comparisons 

 

All animal ages were converted to human ages based on developmentally 

appropriate equations [17-20]. The cutoff of 65 years was selected a 

priori based on its frequent clinical use. Comparative studies specifically 

analyzing two distinct age groups were required to substantiate any 

proposed cutoff age. Studies using only regression analysis or evaluating 

single age cohorts, while valuable in demonstrating successful outcomes 

in older patients, were insufficient for establishing a precise age 

threshold. Studies without comparing adults at least older than 65 to 

adults at least older than 18 were excluded.  

 

2.4. Risk of Bias Assessment 

 

The risk of bias was evaluated for each study using the ROBINS-I tool 

for non-randomized studies.  

 

3. Results 

 

Following the initial screening, 398 studies met the search criteria, and 

60 studies were ultimately included (Figure 1) [21].. Each selected study 

was assessed for its methodology, age stratification, and outcomes 

related to nerve regeneration, functional recovery, and structural 

changes. Among the included studies, only three directly compared 

individuals aged 65 and older to those between 18 and 64 (Table 1) [22-

24]. Bias was noted to be moderate in the two human studies and critical 

in the animal study (Figure 2). The distribution of age comparisons in 

the included studies was as follows: nine studies focused exclusively on 

subjects younger than 18 [25-33], 29 studies compared adults aged 18-

64 to juveniles [1, 2, 4, 5, 34-57], and one study examined individuals 

older than 65 against younger cohorts under 18 [58]. Eighteen studies 

compared adults aged 18-64 to other adults within the same range 

(Figure 3) [3, 59-75]. 

 

Table. 1. Included studies. 

Author  Nakayama [21]  Kundalic [23]  Hembd [22]  

Journal  Journal of the Autonomic Nervous 

System  

Archives of Biological Sciences  Plastic and Reconstructive Surgery  

Year  1998  2021  2017  

Country  Japan  Serbia  USA  

Genus  Rattus  Homo  Homo  
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Number of Participants  18 (9 per group)  15 cadavers  126 (63 hemifaces)  

Youngest (years)  13 years*  25 years  22 years  

Oldest (years)  82 years*  86 years  97 years  

Second Oldest (years)  66 years*  64 years  61 years  

Primary Outcome  Conduction velocities and 

morphometric changes in pelvic nerve 

fibers  

Morphometric changes in ECM 

proteins (collagen type I, IV, 

laminin)  

Negative correlation between age and 

axonal load in the facial nerve  

Secondary Outcomes  Unmyelinated fiber loss, size 

distributions, conduction velocity  

Endoneurial ECM remodeling, 

implications for regeneration  

Axonal count at buccal and zygomatic 

branches, histomorphometric analysis  

Nerve Studied  Pelvic nerve  Sural nerve  Facial nerve  

Type of Nerve Injury  No injury (age-related analysis)  No injury (aging study)  No injury (anatomical study)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Identification of new studies via databases and registers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. ROBINS - 1 - Bias assessment. 
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Fig. 3. Scatter plot illustrating the relationship between oldest age (x-axis) and both the youngest cohort (left y-axis, green) and second-oldest cohort (right 

y-axis, blue). Each dot represents a study, with vertical gray lines connecting corresponding youngest and second oldest groups when available. A) Basic 

Science (Animals with human-equivalent ages) and B) Human Studies are delineated to distinguish animal models from human studies. The dashed red 

vertical line at 65 demarcates studies where the oldest group is ≥ 65 years, while the shaded red region highlights studies where the oldest participant is <65. 

Similarly, the dashed purple horizontal line at 18 represents the threshold for adult age equivalence, with the shaded purple region indicating studies where 

the second oldest age is < 18 years. 

 

Nakayama et al. studied age-related differences in peripheral nerve 

physiology using female Wistar rats, comparing a young cohort (3-9 

months, equivalent to humans <65 years) and an aged cohort (30-37 

months, equivalent to humans ≥65 years). They primarily examined 

conduction velocities and morphometric changes in pelvic nerve fibers, 

with secondary outcomes including unmyelinated fiber loss, size 

distributions, and conduction velocity. In doing so, the authors 

demonstrated a significant reduction in conduction velocity and fiber 

size in the aged group, indicating a physiological decline in nerve 

function with aging. These findings suggest potential implications for 

nerve grafting and transfer outcomes in older patients. Importantly, this 

study was an age-related analysis without nerve injury [22]. 

 

Similarly, Hembd et al. conducted a cadaveric anatomical study 

analyzing facial nerve axonal density across three human age groups: 

young adults (22-59 years, <65 years), middle-aged adults (61-79 years, 

transitional), and elderly individuals (80-97 years, ≥65 years). They 

found a significant decline in axonal load with increasing age, 

particularly after 60 years. This suggests that donor nerves may be less 

viable in older individuals, which could adversely impact the 
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effectiveness of nerve grafting procedures. The primary outcome was the 

correlation between age and axonal load, while secondary outcomes 

included axonal count at the buccal and zygomatic branches and 

histomorphometric analysis of the nerve structure [23]. 

 

Kundalic et al. examined age-related remodeling of the extracellular 

matrix (ECM) within human sural nerves, stratifying subjects into three 

groups: young adults (25-44 years, < 65 years), middle-aged adults (45-

64 years, < 65 years), and elderly individuals (65-86 years, ≥ 65 years). 

Their study identified substantial ECM alterations in the older cohort, 

characterized by increased collagen type IV and decreased collagen type 

I and laminin content. These compositional changes impede nerve 

regeneration following injury, suggesting delayed or incomplete 

recovery after nerve grafting in older patients. The study’s primary 

outcome focused on morphometric changes in ECM proteins, while 

secondary outcomes assessed endoneurial ECM remodeling and its 

implications for nerve regeneration [24]. 

 

Despite accumulating evidence of age-related declines in nerve 

regeneration, no study in this systematic review identified a strict age 

threshold beyond which nerve grafting or transfers should not be 

performed. Furthermore, no study directly compared an age group >= 65 

to an adult age group < 65 after injury or after repair.  

 

3.1. Alternative Age Cutoffs 

 

If the cutoff had been set at 60 years, two additional studies would have 

been included; however, these studies demonstrated no statistically 

significant differences in elbow and shoulder function between age 

groups based on this cutoff [74, 75]. Similarly, if the cutoff had been set 

at 70 or 80 years, no additional eligible studies were identified, thus 

leaving our results unchanged. Collectively, these findings further 

reinforce that currently available evidence does not strongly support any 

specific age threshold for peripheral nerve reconstruction outcomes. 

 

4. Discussion 

 

Nerve reconstruction, grafting, and transfer represent essential surgical 

interventions to restore function in patients suffering from nerve injuries. 

Although the influence of age on neuroregeneration is well recognized, 

the critical question remains: should age be a determining factor in the 

decision to offer nerve reconstruction surgery? Based on the existing 

literature, there is insufficient support for an absolute age cutoff in 

offering these procedures. While animal and cadaveric studies, including 

those by Nakayama, Hembd, and Kundalic, provide valuable insights 

into the effects of aging on nerve structure and function, they do not offer 

definitive evidence that patients over 65 years of age (or older cutoff) 

should be excluded from reconstructive nerve surgery. 

 

4.1. Neuroregeneration and the Aging Nervous System 

 

Aging is accompanied by measurable declines in regenerative potential, 

as shown in both animal models and human studies. Nakayama et al. 

(1998) reduced number and conduction velocities of both myelinated 

and unmyelinated fibers in the pelvic nerve of aged mice, suggesting 

diminished neural transmission and regeneration. Similarly, Hembd et 

al. (2017) demonstrated clinically that axonal load in the human facial 

nerve declines with age, a finding with potential implications for facial 

reanimation procedures. Kundalic et al. (2021) further illustrated in 

cadavers structural changes in the extracellular matrix of the aging sural 

nerve, emphasizing the morphological alterations that occur with 

advancing age. While these studies confirm age-related deterioration in 

nerve architecture and function, they do not establish that these changes 

preclude meaningful functional recovery following nerve reconstruction. 

 

4.2. The Lack of Evidence for a Defined Age Threshold 

 

A major limitation in the existing body of research is the paucity of high-

quality, large-scale studies comparing nerve reconstruction outcomes in 

patients above and below an age cutoff of ≥ 65. While we know that 

neuroplasticity and regenerative potential decline with age, there is no 

clear point at which nerve surgery becomes futile. The studies reviewed 

here do not examine post-operative functional recovery in aged patients 

undergoing nerve repair. Instead, they focus on anatomical and 

histological changes, which, while relevant, do not provide sufficient 

justification for denying patients surgical intervention. 

 

In other fields of medicine, age alone is rarely used as a strict criterion 

for excluding patients from surgery. In orthopedic surgery, for example, 

joint arthroplasty is routinely performed in elderly patients despite the 

presence of age-related physiological changes that may impact bone 

quality and healing [76]. Similarly, in cardiovascular surgery, operative 

eligibility is determined by consideration of physiologic reserve, 

functional status, and comorbidities together, rather than age alone [77].  

 

4.3. The Potential for Functional Recovery in Older Patients 

 

Despite reduction in neuroplasticity, older adults are still capable of 

meaningful functional recovery following nerve repair. The concept of 

compensatory neuroplasticity suggests that even when the rate of 

regeneration is slower, reorganization of adjacent neural circuits allow 

for partial recovery and functional improvement. Similar principles are 

observed and well documented in stroke rehabilitation, where elderly 

patients demonstrate substantial gains in function despite diminished 

neuroplasticity when compared to younger individuals [78]. 

 

Additionally, the role of rehabilitation and adjunct therapies should not 

be overlooked. The success of nerve reconstruction is not solely 

dependent on the intrinsic regenerative capacity of the nervous system 

but also on rehabilitation strategies, physical therapy, and 

neurostimulation techniques that should be prioritized in postoperative 

management.  

 

4.4. Cost-Effectiveness and Quality of Life 

 

When evaluating the cost-effectiveness of nerve reconstruction in 

elderly patients, the balance between quality-adjusted life years (QALY) 

and overall financial justification is complex. Cost-effectiveness studies 

on nerve reconstruction in older adults are limited, but insights from 

related surgical fields suggest that these procedures can still be 

economically justified. Studies on brachial plexus injuries in all patients 

report that most patients experience significant functional improvement 

and high satisfaction post-surgery [79, 80]. Comparable findings have 

been observed in cardiac and orthopedic surgery, where procedures like 
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bypass surgery and joint replacement remain cost-effective even when 

the per-QALY cost is higher in the elderly [81, 82]. Additionally, 

analogous procedures such as carpal tunnel release and lumbar 

decompression have been deemed cost-effective in older adults [83, 84]. 

 

However, elderly patients inherently have fewer remaining years to 

benefit from functional recovery, increasing the relative per-QALY cost. 

Older adults typically lack indirect cost benefits, such as return-to-work 

productivity, unlike younger patients who can offset surgery costs 

through restored workforce participation. Nevertheless, quality of life 

improvements remain critically valuable—regaining functional 

independence from motor improvement or pain relief can significantly 

reduce long-term expenses related to caregiving, assisted living, and 

healthcare utilization associated with disability. Hence, nerve 

reconstruction can still be economically reasonable due to its potential 

to enhance autonomy and reduce broader societal costs from 

dependency. 

 

Importantly, recovery after nerve reconstruction often spans up to 24 

months to achieve maximal functional gains. For older patients with 

significant comorbidities or limited life expectancy, alternative 

treatment strategies such as tendon transfers or advanced prosthetics 

(e.g., myoelectric devices), may offer more immediate functional 

restoration. Although nerve transfers are generally comparable in cost to 

tendon transfers, which are typically less costly than myoelectric 

prosthetics, the wide range and rapidly advancing technology of 

myoelectric prosthetics can complicate direct cost comparisons. 

Nevertheless, despite the complexity and variability in costs associated 

with myoelectric devices, their immediate functional benefits and user 

adaptability may justify their use in select elderly populations. 

 

4.5. Ethical and Clinical Implications of Denying Surgery Based 

on Age 

 

Restricting access to nerve reconstruction based purely on age raises 

ethical concerns. It risks contributing to ageism in medicine, where older 

patients are denied potentially beneficial treatments due to assumptions 

about their prognosis rather than individualized assessments [85]. 

Surgical decisions should be made based on functional status, 

comorbidities, and patient goals rather than an arbitrary age threshold 

[86, 87]. Given the profound impact nerve reconstructive procedures can 

have on independence, mobility, and psychosocial well-being, 

withholding potentially restorative interventions based on age alone is 

ethically untenable. 

 

4.6. Basic Science Correlates 

4.6.1. Adult to Adult Comparisons 

 

Comparative animal studies modeling human-equivalent ages ranging 

18-64 offer insights into how nerve regeneration and functional recovery 

vary across stages of adulthood. Several studies demonstrated that 

functional recovery after peripheral nerve injuries declined progressively 

with age, with older adults showing decreased axonal regeneration and 

increased fibrosis compared to younger adults [3, 59, 60, 68]. 

Morphometric analyses of peripheral nerves confirmed that aging results 

in reduced Schwann cell density, increased axonal atrophy, and 

decreased myelin integrity, all of which contribute to slower conduction 

velocity and impaired nerve regeneration [61, 64, 67]. Studies on 

vascularization and extracellular matrix remodeling suggested that nerve 

regeneration in older adults is hampered by diminished angiogenesis and 

increased collagen deposition, reducing the ability of regenerating axons 

to traverse the nerve repair site [59, 63]. Additionally, 

electrophysiological studies found that age-related declines in nerve 

conduction velocity were accompanied by altered muscle activation 

patterns and delayed neuromuscular transmission, further contributing to 

impaired functional recovery [62, 65]. However, certain studies 

suggested that while older adults experience more delayed recovery, 

meaningful functional gains were still achievable with rehabilitation and 

optimized nerve repair strategies [69]. These findings emphasize that 

while nerve regeneration declines with age, even within adulthood, 

functional recovery is still possible in older adults, underscoring that 

diminished regeneration does not equate to futility. 

 

4.6.2. Adult to Juvenile Comparisons 

 

Studies comparing adult animals with human-equivalent ages of 18-64 

to juveniles provide valuable insights into nerve regeneration and 

functional recovery differences between younger and mature 

individuals. Several studies demonstrated that neuromuscular junction 

stability and recovery following nerve transection were significantly 

impaired in older subjects due to molecular expression differences in 

acetylcholine receptors and muscle regulatory factors [4, 34, 38]. 

Collateral and sudomotor nerve reinnervation studies showed robust 

reinnervation in younger nerves, whereas older nerves exhibited reduced 

regenerative capacity and incomplete functional restoration [33, 35, 41, 

60]. Motor axon regeneration studies highlighted a preferential motor 

reinnervation effect in younger subjects, with superior axonal transport 

and Schwann cell migration [37, 46, 47]. Investigations of Schwann cell-

mediated immune responses revealed age-related delays in macrophage 

infiltration and myelin debris clearance, negatively affecting axonal 

regeneration [39, 49, 55]. Younger subjects also exhibited enhanced 

Schwann cell survival and neurotrophic support compared to older 

nerves [48, 50, 51]. 

 

Morphometric and electrophysiological studies showed older subjects 

had slower nerve conduction recovery, increased axonal atrophy, and 

reduced Schwann cell-axon interactions, prolonging functional deficits 

[43, 44, 53, 54, 56]. Genetic analyses indicated diminished immune 

recruitment, lower neurotrophic factor expression, and slower recovery 

in aged nerves [43, 47, 48]. Functional outcomes following nerve 

grafting and conduit repair consistently demonstrated superior recovery 

in younger subjects, notably in muscle reinnervation, CMAP amplitude, 

and rehabilitation compliance [52, 55, 57]. Regenerative delays were 

also noted in facial, brachial plexus, and tibial nerve injuries, with older 

subjects showing slower axonal outgrowth and increased synkinesis 

post-repair [40, 54, 56]. Collectively, these findings underscore reduced 

regenerative capacity, impaired neuromuscular recovery, and 

diminished functional outcomes in adults versus younger individuals. 

Although age-related declines in regeneration exist from youth to 

adulthood, meaningful recovery remains achievable through nerve 

reconstruction interventions. 
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4.7. Clinical Correlates 

4.7.1. Adult-to-Adult Comparisons 

 

Clinical data mirror basic science findings, revealing age-associated 

attenuation of outcomes, but not their absence. Older adults undergoing 

brachial plexus nerve transfer surgeries demonstrated significantly lower 

rates of successful functional outcomes compared to younger patients. 

Gillis et al. reported shoulder abduction outcomes in patients aged 50-

77 years, finding no significant difference between patients aged 50-59 

years (n = 27; 33% achieving ≥ M3, 9/27) and those aged 60-77 years (n 

= 13; 38% achieving ≥ M3, 5/13) [74]. In a separate study focusing on 

elbow flexion, the same group reported functional recovery (≥ M3) in 

61% (23/38) of patients aged 50-59 years compared to 59% (10/17) of 

those aged 60-72 years, also without a significant difference between 

these two older adult age groups [75]. In contrast, Bhatia et al. found that 

younger adults under 30 years (n = 118) achieved functional elbow 

flexion (MRC grade ≥ 3) at a significantly higher rate (81%) compared 

to older adults over 30 years (49%; n = 82) [73]. Sharma et al. further 

supported this age-related trend, showing among 17 patients that those 

younger than 40 years (n = 10) had superior elbow flexion outcomes 

(70% achieving M4 strength and 30% achieving M3), compared to 

patients older than 40 years (n = 7), among whom only 43% achieved 

M3 and none achieved M4 strength; however, this difference did not 

reach statistical significance (p = 0.14) [70]. Similarly, Socolovsky et al. 

showed numerically better elbow flexion outcomes (MRC ≥ 4) in 

younger adults aged 20-29 years (75%, 15/20) compared to adults aged 

≥40 (57.1%, 8/14), though this difference was not statistically significant 

(Chi-square = 0.52, p = 0.47). Shoulder abduction outcomes also did not 

significantly differ across these adult age groups [71]. Conversely, Ertem 

et al. demonstrated a significant age-related decline in median and ulnar 

nerve recoveries, reporting excellent and good motor recovery in 95% of 

adults aged 18-25 (n = 20), 57.7% in those aged 26-45 (n = 52), and only 

20% in those aged 46-62 (n = 15), highlighting a statistically significant 

and progressive deterioration with advancing age (p < 0.001) [66]. This 

stark difference suggests evidence supporting an age cutoff around 25 

years for optimal median and ulnar nerve repair outcomes, which may 

be considerably younger than current clinical practice typically 

considers. 

 

An additional analysis within the adult subgroup from Fornander et al. 

suggested numerically better sensory outcomes among younger adults 

(19-23 years, 2 of 3 patients achieving fair or better outcomes) compared 

to older adults (> 23 years, 0 of 2 patients). Although limited by small 

sample size, these findings support the possibility of decreasing sensory 

recovery potential with advancing adult age, reflecting diminishing 

cortical plasticity [72]. Collectively, these studies validate basic science 

findings, confirming that while regenerative potential diminishes 

progressively with age, meaningful recovery remains achievable well 

into later adulthood. 

 

4.7.2. Adult-to-Juvenile Comparisons 

 

Comparisons between adult and juvenile patients undergoing nerve 

reconstruction consistently show that younger individuals demonstrate 

superior nerve regeneration due to greater neuroplasticity and 

regenerative capacity. Studies comparing neonatal and older patients 

undergoing brachial plexus nerve transfers have shown significantly 

superior cortical reorganization and independent volitional control in 

infants and young children. Socolovsky et al. observed that 100% of 

neonatal patients (mean age 10 months, n = 22) attained full volitional 

elbow flexion without simultaneous wrist flexion, compared to only 

47.7% of older patients (mean age 30.2 years, n = 44) who required 

compensatory motor commands (p < 0.001) [1]. Fornander et al. 

similarly noted minimally better sensory recovery outcomes in patients 

who sustained median nerve injuries at or before 7-18 years of age (50% 

achieving fair or better outcomes) compared to those injured after 21-57 

years of age (40% achieving fair or better outcomes). However, this 

difference was not statistically significant (p = 1.0), likely reflecting the 

low sample size (n = 11) [72]. Younger patients' tendency toward better 

sensory outcomes may reflect greater cortical plasticity. Collectively, 

these findings reinforce that younger individuals benefit substantially 

from superior Schwann cell support, faster axonal regrowth, and 

enhanced cortical plasticity, whereas adults frequently exhibit slower 

and incomplete neural recovery. 

 

5. Conclusion 

 

The current body of literature does not support denying nerve 

reconstruction surgery to patients due to age. While aging affects 

neuroregeneration, the available studies do not demonstrate that these 

changes make surgical intervention ineffective or futile. The lack of 

functional outcome data in older populations highlights a critical gap in 

research, emphasizing the need for further studies before any age-related 

surgical restrictions can be justified. Until then, treatment decisions 

should be made on a case-by-case basis, ensuring that older adults who 

could benefit from nerve reconstruction are not unfairly excluded from 

potentially life-changing interventions. 
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