1 PRACTICE DEVELOPMENT

2 To lose weight or to weight the loss? Insights into the use of the body mass index in

3 preoperative assessment before major orthopaedic surgery
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Abstract

The ERAS (Enhanced Recovery After Surgery) guidelines in major orthopaedic surgery do not
address the issue of managing excess body weight in patients scheduled for hip and knee
replacement or lumbar fusion. This aspect is relevant to practice due to the increasing number of
obese individuals and to some evidence suggesting higher complication rates in patients with excess
weight. There is a debate on whether obesity defined by the body mass index, i.e. the ratio of weight
to squared height, can guide surgical eligibility and whether losing excess weight preoperatively can
actually lead to better outcomes. In this practice development article, we explore opposing
perspectives on the value of a high BMI as an indicator of increased preoperative risk and discuss the
potential consequences of losing weight prior to a major orthopaedic surgery. The aim is to promote a
conscious management of individuals with excess body fat based on the patient’s overall health rather
than BMI alone. In the absence of strong evidence on what is best to do, it is reasonable to suggest
that any prehabilitation initiatives should not focus on a rigid weight loss mandate but on a
multidisciplinary, multimodal, and personalised approach that does not necessarily include a reduction

in body weight.
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Preoperative risk assessment is a critical component of surgical planning that aims to identify and
mitigate risk factors that may negatively impact outcomes. Traditionally, patients with a high body
mass index (BMI) have been perceived as higher risk candidates than those with normal BMI due to
concerns about anaesthesia management, wound healing, infection, and prolonged hospital stays.
Nevertheless, current ERAS (Enhanced Recovery After Surgery) guidelines for major orthopedic
surgery do not address the preoperative issue of excess body weight (Debono et al., 2021,
Wainwright, 2020). This is because the relationship between high BMI, excess weight loss, and effects
on outcomes may be more nuanced than one might assume. In the absence of strong evidence on
what is best to do, important questions remain unanswered, including what the rationale that associate
BMI and surgical eligibility is and whether losing excess weight preoperatively can lead to a reduction
of complications. While some studies associate obesity with increased morbidity, others suggest that
excess weight may provide resilience and that those who lose weight preoperatively are more likely to
experience complications. In the setting of major orthopaedic surgery, understanding how to manage
these patients is critical to appropriate preoperative risk stratification and activation of prehabilitation
strategies. In this practice development article, the authors present different perspectives on the 1)
concept of high BMI as risk factor, 2) accuracy of BMI as a measure of excess fat, and 3) possible
implications of a preoperative weight loss program. By discussing these issues, the authors intend to
contribute to the broader debate on the optimisation of surgical pathways in major orthopaedic surgery
and on the opportunity to plan nutritional prehabilitation strategies that balance safety and unfair

patient care.

1. High BMI as arisk factor

BMI categorisation defines underweight as a value below 18.5 kg-m2, normal weight up to 24.9
kg-m2, overweight up to 29.9 kg'm, class 1 obesity up to 34.9 kg:-m?, class 2 obesity up to 39.9 kg'm-
2 and morbid obesity or class 3 over 40 kg-m™. As a bioengineer would say, the force load that strains
on leg joints and the vertebral column is function of the gravitational load given by the body’s mass,

which influences the survival of implants and endoprostheses. As a physicist, the gravitational
3
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attraction on the Earth is a function of the human body’s mass, which is reflected in physical stress
transferred to bones and joints. This mechanical loading in patients with increasing BMI, in which each
excess kilogram puts over 38 Newtons of force on the knee joints (Chen et al., 2020), is one of the
factors that leads to faster wear- and tear- disease of the joints and a greater frequency of mechanical
failures. In the case of surgery, the patient with morbid BMI is more challenging to manage because
excess tissue, large limb circumferences, and bulky visceral organs impede the acquisition of
preoperative images (Parratte et al., 2014) and complicate both positioning on the operating table
(Katsevman et al., 2020) and surgical manipulation (Mandal et al., 2012). It is plausible that these
physical impediments in patients with high BMI are among the factors responsible for significantly
longer operating times (Madsen et al., 2023). Excess adipose tissue, particularly ectopic fat, not only
creates a physical impediment, but also has several biochemical consequences associated with low-
grade inflammation, immune dysfunction, hypercoagulability, and endothelial dysfunction. Higher rates
of venous thromboembolism and renal complications have been found in nearly two and a half million
patients with high BMI undergoing a wide range of surgical procedures (Madsen et al., 2023).
Similarly, a database search of 24,196 patients undergoing lumbar spine surgery observed an
increased risk of infection with increasing BMI (Marquez-Lara et al., 2014). These events directly
impact on early mobilization, with postoperative lower extremity edema affecting mobility and wound
healing, and indirectly on hospital treatment costs (Puvanesarajah et al., 2017). Not only does
perioperative management appear to be more complicated for subjects with high BMI, but the result is
that they seem more likely to remain in hospital for more extended periods as observed in a registry

study of 13,730 prosthetic procedures (Husted et al., 2016).

2. Inappropriate use of BMI as a measure of adipose tissue excess

BMI is a function of the patient’s weight and height. Weight varies daily; consider how a glass’s
water volume increases body weight by 0.25 kg. Physical height decreases with age due to
deterioration of the spine and can even reach 4 cm of shrinkage (Fernihough & McGovern, 2015).

Given the input variables, it is reasonable to think that BMI does not provide information on body
4
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composition, adipose tissue location, or cardiorespiratory fitness. Just as an individual with a high BMI
could have an average fat mass, the opposite is also true, as it has been observed that alterations in
bone density typical of a condition of excess adipose tissue can also be present in normal-weight
individuals (de Carvalho Patriarca et al., 2023). These considerations may be a reason that explains
the lack of relationship between a high BMI and surgical outcomes in some research. In a study of
outcomes after total knee replacement, identification of obese patients by morbid BMI did not show
any differences compared to subjects with normal BMI in terms of perioperative complications (Bordini

et al., 2009).

Furthermore, preoperative patient body weight was judged not to be a determinant of functional
recovery after total knee arthroplasty in a prospective study of 180 patients (Deshmukh et al., 2002).
Similarly, no predictive potential was observed for weight, height, or BMI extracted from a hospital
registry of patients with mechanical complications after adult spinal deformity (Barone et al., 2021).
Another retrospective investigation of 2,040 total hip arthroplasties and 2,964 total knee arthroplasties
showed no lower gain of function at six months in patients with morbid BMI (Li et al., 2017). There are
also benefits of nonmorbid excess body fat. From a Newtonian perspective, stress on the
musculoskeletal system is a function of body mass, with bone mineral density being observed to be
greater in those who weigh more (Qiao et al., 2020). Another positive role of fat is thermal insulation,
cushioning/protection, and metabolic reserve in the event of surgical trauma. In terms of mortality,
being overweight or obese has been associated with fewer events than those who weighed less in
several surgical procedures (Madsen et al., 2023). Even in the case of emergency surgery, 1-year
survival after hip fracture surgery in geriatric patients was greater in those with higher BMI (Wang et

al., 2023).

3. To lose weight or to weight the loss?
The belief that a high BMI could be associated with complicated surgical management, more

expensive health care, and worse clinical outcomes has prompted investigations into the effects of
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removing the preoperative risk factor of “high BMI” through weight loss interventions. Results are
divergent. In patients with high BMI scheduled for knee replacement, a 2-month preoperative weight
loss program initially showed better functional recovery and better quality of life compared to controls.
After one year, however, functional recovery was comparable to subjects not assigned to the weight
loss program (Liliensge et al., 2021). Mixed results were reported from a retrospective analysis of
patients undergoing a supervised weight loss program started 18 months before total knee
replacement, showing better function but no improvement in pain (Rechenmacher et al., 2024). There
is also evidence reporting adverse effects from preoperative weight loss. A large disease registry
research found that patients with high BMI who lost weight before lumbar fusion surgery experienced
higher rates of surgical site infections and deep vein thrombosis (Rudy et al., 2020). Another study in
patients undergoing degenerative spine surgery observed no effect on long-term patient-reported
outcome measures (Siccoli et al., 2021). No benefit from preoperative weight loss was also observed
in patients with morbid BMI who achieved clinically significant weight loss before total hip replacement
(Lavalva et al., 2024). In support of the lack of evidence to support correction of the “high BMI” risk
factor before major orthopaedic surgery, recent American guidelines conditionally recommend
proceeding to total joint replacement in patients with a BMI up to 49.9 kg-m without delaying
achieving weight reduction (Hannon et al., 2023). However, as also stated by the authors, the majority
of the studies considered were on weight loss by bariatric surgery, being inherently confounded by co-
existing nutrition disorders of study participants. The recommendation was recently supported by a
database search of over 250,000 total hip arthroplasty patients in the United States that found that
those with high BMI and significant weight loss before surgery were more likely to experience adverse
outcomes (Schmerler et al., 2024). Other guidelines suggest a more cautious approach. For example,
the Scottish Committee for Orthopaedics and Trauma outline that when the BMI is greater than 40
kg-m2 there is a significantly increased risk of complications but the decision to proceed to surgery
should be shared between the patient and the clinician based on symptom severity and potential

disease progression (Jenkins et al., 2021). In fact, of the two studies cited in the Scottish guidelines on
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obesity and postoperative risks, no differences were highlighted on functional recovery (Chaudhry et

al., 2019) or on pain (Li et al., 2017).

4. Discussion

The link between morbid excess body fat, preoperative risk, and slower recovery after orthopaedic

hip, knee, and spine surgery is biologically plausible. However, the divergence of evidence on both the

predictive role of BMI and the efficacy of preoperative weight loss interventions can be explained by

several considerations.

First, BMI is not always an appropriate indicator of excess body fat deposition. Establishing a
BMI threshold that defines the preoperative risk profile could erroneously judge an obese but
healthy patient (i.e. obesity paradox) at greater risk than a normal-weight patient with nutritional
deficiencies. Instead of basing surgical suitability on the ratio of the patient’s weight to height, it
would therefore be preferable to choose a fair and more accurate parameter of health status,
such as the measurement of areas of excess fat accumulation (i.e. waist circumference during
expiration), fat-to-muscle ratio (Nishikori & Fujita, 2024) or the cardiorespiratory fithess (Rose et
al., 2022).

Second, the divergent evidence on the benefits of preoperative weight loss in patients with high
BMI can be explained by the fact that, as mentioned, selecting subjects for weight loss based on
a high BMI could lead to weight loss in those who do not need it (e.g., high BMI but good lean
mass to fat mass ratio) and, at the same time, not identifying those who would have benefit from
it (BMI in the normal range but excess ectopic fat).

Third, losing weight too quickly (Rudy et al., 2020), too close to surgery (Shul et al., 2024), or
following a program not supervised by a dietitian may put the subject at increased risk of
malnutrition, fatigue, loss of lean mass (Gallagher et al., 2017), and electrolyte imbalances that

are known to increase cardiac stress. Crash dieting (<50% of energy requirement) is not
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advisable as it may expose you to the risk of malnutrition, fatigue, gallstones and electrolyte

imbalances, which are known to expose you to cardiac stress.

It may be impracticable to reconcile energy restriction for weight loss in the obese patient with
end-stage osteoarthritis and the optimization strategies of the ERAS team for risk mitigation. The
presence of obesity and sarcopenia or nutritional deficits is not uncommon in the patient candidate for
hip surgery (Briguglio et al., 2024). While obesity requires food deprivation with caloric restriction,
dietary recommendations for sarcopenia require adequate calories (Dent et al., 2018). Depleting
functional body reserves, which represent the nutritional resilience that provides the ability to cope
with the stress of surgery, might increase susceptibility to complications, infections (Ayres &

Schneider, 2009), and slow recovery.

Since we all agree that avoiding morbid excess body fat in patients with end-stage osteoarthritis is
mandatory, preventive community strategies should have priority (Briguglio et al., 2023). The success
of any lifestyle program is in fact linked to specific skills, time available, patient involvement and
commitment as changing one’s lifestyle can require a considerable mental effort from the patient
(Wadden et al., 2011). For example smoking, which is present in up to 1 in 3 orthopaedic patients
(Bender et al., 2015), is an equally important preoperative risk factor and, together with morbid excess
fat, is also an important public health problem. Management of weight loss in smokers is complex, as
smoking cessation is associated with weight gain of up to 5 kg per year, most of which is gained in the
first three months (Aubin et al., 2012). Currently, there is no clinically useful countermeasure to
prevent weight gain after smoking cessation (Hartmann-Boyce et al., 2021). Multimodal and
multidisciplinary non-surgical treatment plan that advocate for both weight management and exercise,
such as the CHAIN (Wainwright et al., 2016) or the ESCAPE-pain (Bearne et al., 2011) in England
and GLA:D in Denmark (Skou & Roos, 2017), could even help some patients avoiding surgery. This
could potentially offload the hospital system from patients with less need, allowing efforts and

resources to be concentrated on the most complex cases for whom surgery is the only option.
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Unlike preventive territorial initiatives, prehabilitation strategies are aimed at mitigating
preoperative risk within the hospital system. However, they have in common the gain that comes from
a holistic care of the patient, where the nutritional status optimisation (e.g., correction of nutritional
deficits) integrates with the disease-specific muscle strengthening (Briguglio & Wainwright, 2022).
Indeed, food deprivation alone can have deleterious effects on lean mass loss during muscle disuse
(Ye et al., 2023), which is the typical sedentary condition of the patient awaiting decisive intervention
for a painful musculoskeletal condition. Exercise prehabilitation can make a strong contribution not so
much to weight loss but to gaining functionality (Punnoose et al., 2023). Combined nutritional and
exercise prehabilitation initiatives will therefore lead to an optimization of body composition (less fat
mass and more muscle mass) without necessarily changing weight or BMI. In cases of non-deferrable
intervention in patients with morbid excess body fat, some evidence suggests that it may be useful to
operate and direct the patient to lose weight after the operation. In fact, for some patients, waiting
more than six months for a primary total hip or knee replacement could lead to a significant
deterioration in quality of life, making patients more fragile (Clement et al., 2022). An increased risk of
revision after total knee replacement has been observed in patients who experienced a rebound in
weight gain after the operation (Kim et al., 2022). Deferring any weight loss in patients with morbid
excess body fat to the postoperative period with community initiatives shall therefore avoid the
possibility that the patient worsens his preoperative health status or regains the weight lost before the
operation after the operation, which can lead to worse outcomes. It is reasonable to think that the
obligation to reduce excess body weight is not the best solution before major orthopaedic surgery
(Godziuk et al., 2021). In fact, even patients who lost weight before total joint replacement and
maintained it afterwards had a higher probability of surgical site infections and hospitalization (Inacio

et al., 2014).

5. Conclusion
It is reasonable to think that morbid fat accumulation is associated with worse outcomes after

lower limb arthroplasty and spine surgery. However, the Quetelet index, proposed by Lambert-Adolf-
9
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Jacques Quetelet in his famous work (Quetelet, 1835), is not able to adequately identify the patient
with excess fatness and this is a concept that has been known for decades (Bray, 1994). A more
accurate metabolic/nutritional parameter is needed to study fat accumulation and surgical eligibility.
Regardless of the measure used to define the preoperative risk, any weight loss program should be
planned far from the operation to avoid an increased risk of malnutrition or started after the operation
to avoid any collateral weight regain that appears to be even more detrimental to clinical recovery.
Several future directions can be taken. First, new meta-analyses and experimental studies should
provide strong evidence on the methods and timing of weight loss programs in relation to different
outcome measures after major orthopaedic surgery. In fact, more recent anaesthetics and surgical
techniques can ensure safer surgical management than ever before. Second, multimodal and
multidisciplinary prehabilitation programs combining exercise and diet therapy should be planned
based on the new evidence. Third, preventive community initiatives should promote healthy lifestyle

and thus remove risk factors at its source in order to relive the future hospital system.
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