
Prehabilitation in degenerative cervical myelopathy: An underexplored opportunity to 
optimize outcomes

Letter to Editor

While degenerative cervical myelopathy (DCM) is the most prevalent 
cause of non-traumatic spinal cord dysfunction in adults worldwide, it 
remains under-recognized in clinical practice. Globally, the average 
time from symptom onset to diagnosis is 15 months (Malone et al., 
2025). DCM is marked by progressive spinal cord compression, 
neuronal apoptosis, and chronic inflammation, often leading to neuro
logical deficits including gait and balance disturbances, hand dysfunc
tion, and muscle weakness (Malone et al., 2025). In moderate to severe 
cases, surgical decompression is advised to stop further neurological 
deterioration (Fehlings et al., 2017). However, surgery alone does not 
address the associated physical deconditioning and musculoskeletal 
sequelae, such as reduced cervical mobility, impaired walking capacity, 
muscle weakness and atrophy, dexterity loss, and pain that accompany 
prolonged DCM. Furthermore, symptoms often persist following sur
gery, with 25-50% of patients experiencing minimal improvement; 
failing to achieve the minimally clinically important difference for 
functional or quality-of-life outcomes (Jaja et al., 2023). This raises an 
important question that remains largely unexplored: could prehabilitation 
improve outcomes for individuals with DCM?

Prehabilitation is defined as structured, multimodal interventions 
delivered preoperatively to optimize physical function, psychological 
wellbeing, nutritional health and medical comorbidities, with the aim of 
enhancing functional capacity and perioperative resilience (Gränicher 
et al., 2025; van Koningsveld-Couperus et al., 2025). Prehabilitation 
programs in patients undergoing orthopedic (total hip or knee replace
ment) and lumbar spinal surgery have demonstrated benefit in 
improving: functional recovery, complication rates, length of stay and 
quality of life (McIsaac et al., 2025; Punnosse et al., 2023). Given that 
individuals with DCM often present with muscle weakness, atrophy and 
dysfunction, impaired balance and reduced aerobic capacity (Chauhan 
et al., 2025), addressing these impairments - along with other modifi
able predictors of postoperative outcomes (preoperative neck pain and 
smoking) (Jaja et al., 2023) - through prehabilitation may optimize 
function and improve post-operative outcomes.

While prehabilitation may offer theoretical benefits in DCM, some 
challenges must be considered. First, how DCM-related impairments 
influence free-living physical activity is not well established, repre
senting an important gap for designing targeted prehabilitation. Second, 
surgical delays may lead to further neurological deterioration, which in 
turn can increase the complexity of prehabilitation. Lastly, exercise 
prescription must avoid exacerbating spinal cord compression (dynamic 
cervical loading), but limb strengthening and modified cervical exercise 
(isometric exercises) can likely be implemented safely. Even with these 
considerations, evidence demonstrating that prehabilitation improves 
postoperative recovery and functional outcomes in DCM is currently 

lacking.
Nevertheless, targeted resistance and aerobic training could coun

teract disuse atrophy, improve physical function, strength and neuro
muscular efficiency, reduce the risks of falls and ultimately shorten 
hospital stays (Gränicher et al., 2025). Cervical muscle dysfunction 
(fatty infiltration and asymmetry) is also associated with poorer out
comes (Naghdi et al., 2023), including reduced functional recovery 
(mJOA, Nurick scores), persistent pain, and lower health-related quality 
of life, providing a rationale for individualized neuromuscular training. 
Furthermore, addressing modifiable factors beyond physical benefits, 
such as nutrition, and psychological factors may enhance surgical 
readiness and improve adherence to postoperative rehabilitation 
(Punnosse et al., 2023).

Therefore, a multimodal and personalized approach is likely neces
sary, combining targeted exercise, nutrition, education, psychological 
support and comorbidity management (van Koningsveld-Couperus 
et al., 2025; Punnosse et al., 2023). Early introduction of exercise 
through education and prehabilitation may boost confidence in muscle 
use and balance, promote exercise adherence and social participation, 
and ultimately enhance quality of life. Lifestyle modifications are an 
equally important component, particularly strategies for smoking 
cessation and alcohol use (van Koningsveld-Couperus et al., 2025; 
Chauhan et al., 2025). Such programs could be delivered in outpatient 
clinics/settings or remotely via tele-health ensuring accessibility for 
patients with mobility restrictions or those living in remote areas (van 
Koningsveld-Couperus et al., 2025).

However, as highlighted above, empirical evidence supporting the 
use of prehabilitation in DCM is virtually nonexistent (Smith et al., 
2025). Best quality evidence primarily focuses on post-operative reha
bilitation or surgical techniques, leaving a critical evidence gap for 
perioperative rehabilitation (Smith et al., 2025). This gap has been 
identified as a high research priority by the AO Spine RECODE DCM 
Perioperative Rehabilitation Incubator, an international multidisci
plinary group advancing DCM research (Chauhan et al., 2025). Feasi
bility studies and pilot trials are urgently needed to determine 
acceptability, safety, adherence and preliminary efficacy. Key research 
questions include the optimal delivery, dose and duration of pre
habilitation, the relative contribution of exercise, psychosocial support, 
education, nutrition and lifestyle modifications, as well as the influence 
of neurological severity on recovery trajectories.

Members of the RECODE-DCM Perioperative Rehabilitation Incu
bator are currently contributing to the development of Enhanced Re
covery After Surgery (ERAS) guidelines for pre- and postoperative 
management of DCM and working on developing pilot trials to evaluate 
the feasibility and safety of prehabilitation in DCM. Alongside these 
efforts, a structured knowledge implementation plan could involve 
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embedding prehabilitation protocols within pre-surgical assessment 
pathways, supported by clinician training, patient education resources, 
and evaluation of implementation outcomes (e.g., feasibility, accept
ability and fidelity). We encourage the spine and rehabilitation research 
community to prioritize investigations in this area to address this critical 
gap. Collaborative efforts among surgeons, anesthesiologists, pre- 
assessment clinic nurses, primary care physicians, rehabilitation spe
cialists (e.g., physical therapists, chiropractors), nutritionists and psy
chologists will be essential.

As the prevalence of DCM rises with an aging population, pre
habilitation represents a critical opportunity to address modifiable im
pairments not adequately targeted by current care pathways. Despite the 
established benefits of prehabilitation in other surgical populations, 
there remains an urgent need for rigorous, high-quality research to 
determine its feasibility and effectiveness in DCM surgery and to inform 
evidence-based integration into clinical practice.
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