Review Article

.o: American Journal of
Biomedical Science & Research

Sarcopenia Assessment and Nutritional Interventions
in Surgical Patients: Systematic Review of
Perioperative OQutcomes and Long-Term Survival

Loso Judijanto*

IPOSS Jakarta, Indonesia

*Corresponding author: Loso Judijanto, IPOSS Jakarta, Indonesia.

To Cite This article: Loso Judijanto* Sarcopenia Assessmentand Nutritional Interventionsin Surgical Patients: Systematic Review of Perioperative

Outcomes and Long-Term Survival. Am | Biomed Sci & Res. 2026 30(6) AJBSR.MS.ID.003984, DOI: 10.34297 /A]BSR.2026.30.003984

Received: & April 03, 2026; Published: & April 20, 2026

Abstract

Sarcopenia has emerged as a clinically relevant determinant of surgical vulnerability, influencing postoperative recovery and survival trajecto-
ries. Variability in diagnostic criteria and uncertainty regarding the effectiveness of perioperative nutritional optimization have limited consistent
integration into surgical practice. This study was conducted to critically synthesize current evidence concerning methods of sarcopenia assessment
and the effectiveness of structured nutritional interventions in surgical patients, with emphasis on perioperative morbidity and long-term survival
outcomes. A Systematic Literature Review (SLR) design was applied in accordance with PRISMA guidelines. Scientific articles were retrieved from
the Scopus database using predefined keyword combinations. Data collection was performed through structured screening based on relevance,
publication year (2020-2025), language, and open-access eligibility, resulting in 38 studies included for qualitative synthesis. Data extraction en-
compassed study design, patient characteristics, diagnostic approaches, intervention protocols, and reported clinical endpoints. Thematic narrative
synthesis was employed to integrate findings across heterogeneous methodologies. The synthesis identified four principal thematic domains: vari-
ability in sarcopenia assessment modalities and diagnostic thresholds; the association between preoperative sarcopenia and adverse perioperative
outcomes; the impact of structured nutritional interventions on postoperative recovery and complication patterns; and long-term survival implica-
tions of combined sarcopenia assessment and perioperative nutritional optimization. In conclusion, preoperative sarcopenia consistently functions
as a prognostic indicator of surgical risk, while nutritional strategies demonstrate potential for partial risk modification. Future research should
prioritize standardized diagnostic frameworks and well-designed prospective trials to clarify long-term survival benefits and optimize perioperative
care strategies.
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Introduction

The global expansion of surgical services over the past two
decades has been accompanied by a marked increase in the
number of older and medically complex patients undergoing major
operative procedures [1]. Advances in anesthesia, perioperative
monitoring, minimally invasive techniques, and enhanced
recovery protocols have broadened surgical eligibility; however,

these technical improvements have not eliminated variability in

postoperative morbidity and long-term survival [2]. Increasingly,
attention has shifted from chronological age alone toward biological
vulnerability, physiological reserve, and body composition as
determinants of postoperative resilience. Within this evolving
paradigm, sarcopenia has emerged as a clinically meaningful
condition with prognostic implications across multiple surgical
specialties. Sarcopenia, broadly defined as the progressive loss of
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skeletal muscle mass accompanied by reductions in strength and
functional capacity, was initially conceptualized within geriatric
medicine but is now recognized as a multisystem condition
affecting diverse patient populations [3]. Contemporary consensus
frameworks emphasize the integration of quantitative muscle mass
assessment with objective functional measures to establish clinical
relevance, thereby distinguishing pathological muscle depletion
from age-related variation [4]. Beyond primary aging, sarcopenia
frequently develops secondary to chronic disease, systemic
inflammation, malignancy, organ failure, and prolonged catabolic
stress, conditions commonly encountered in surgical populations.
Consequently, a substantial proportion of patients presenting for
major surgery may exhibit preexisting muscle impairment that
compromises physiological reserve before the operative insult
occurs.

The biological significance of skeletal muscle extends beyond
locomotion. Muscle tissue serves as a critical reservoir for amino
acids, modulates immune and inflammatory responses, contributes
to glucose homeostasis, and supports wound healing through
protein synthesis and metabolic regulation. Surgical trauma
induces a hypermetabolic and catabolic state characterized by
increased cytokine release, insulin resistance, and accelerated
proteolysis. In patients with diminished baseline muscle mass, this
metabolic stress may lead to disproportionate functional decline,
delayed recovery, and heightened susceptibility to postoperative
complications [5]. The mechanistic interplay between sarcopenia
and surgical stress therefore provides a biologically plausible
explanation for the growing body of literature linking muscle
depletion to adverse outcomes. Within clinical practice, assessment
of sarcopenia in surgical candidates has evolved from purely
anthropometric evaluation to imaging-based quantification.
Computed Tomography (CT) analysis at the third lumbar vertebral
level is widely utilized due to its availability in routine preoperative
staging, particularly in oncologic surgery. Skeletal Muscle Index and
related morphometric parameters enable objective stratification
of muscle quantity, while handgrip strength and gait speed
offer complementary functional insights [6]. Despite increasing
adoption, considerable heterogeneity persists in diagnostic
thresholds, measurement protocols, and reporting standards
across studies. Such variability complicates direct comparison of
prevalence estimates and may influence the magnitude of observed
associations with clinical outcomes.

Parallel to the growing interest in sarcopenia assessment,
perioperative nutritional management has gained recognition as
a potentially modifiable determinant of surgical recovery. Protein-
energy malnutrition and muscle wasting frequently coexist in
patients with malignancy or chronic inflammatory disease,
amplifying the impact of operative stress. Nutritional strategies
including high-protein oral supplementation, immunonutrition
enriched with arginine and omega-3 fatty acids, and structured
perioperative nutrition therapy have been proposed to mitigate
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catabolicresponses and preserve lean body mass [7]. Evidence from
controlled trials suggests that targeted nutritional optimization
may reduce infectious complications, shorten hospital stay, and
enhance functional recovery in selected surgical populations.
However, the degree to which such interventions specifically modify
risk among sarcopenic patients remains insufficiently synthesized
in the literature. The prognostic implications of sarcopenia extend
beyond short-term perioperative outcomes. In oncologic surgery,
muscle depletion has been associated with increased chemotherapy
toxicity, reduced tolerance to adjuvant therapy, and diminished
overall survival [8]. Mechanistically, chronic inflammation and
altered metabolic signaling pathways linked to sarcopenia may
influence tumor progression and systemic resilience. Several cohort
studies report lower long-term survival rates among sarcopenic
patients compared with their non-sarcopenic counterparts, even
after adjusting for tumor stage and comorbid conditions [9].

Nonetheless, reported effect sizes vary across surgical
specialties, and inconsistencies in study design, follow-up duration,
and adjustment models limit definitive interpretation. Despite
expanding evidence, the literature remains fragmented across
disciplines such as colorectal surgery, hepatobiliary surgery,
thoracic surgery, and cardiovascular procedures. Many studies
focus exclusively on either diagnostic assessment or nutritional
intervention, while others evaluate short-term morbidity without
examiningsurvivalendpoints.Moreover,rapidgrowthinpublications
within the last five years necessitates updated synthesis to reflect
contemporary diagnostic criteria and perioperative care standards
[10]. Without systematic consolidation, clinicians may encounter
difficulty discerning consistent patterns of risk and therapeutic
benefit from isolated findings. A structured and methodologically
transparent synthesis is therefore essential to clarify three
interrelated dimensions: the diversity of sarcopenia assessment
strategies employed in surgical populations; the magnitude of
association between preoperative sarcopenia and perioperative
complications; and the potential for nutritional interventions to
alter both immediate postoperative recovery and long-term survival
trajectories. Such integration is critical for informing evidence-
based risk stratification and optimizing perioperative management
pathways. This study is designed exclusively as a systematic
literature review. It does not involve primary data collection,
focus group discussions, interviews, surveys, or observational
field studies. All interpretations are derived from peer-reviewed
scientific publications indexed in recognized databases. By adhering
to structured review methodology and transparent reporting
standards, this work seeks to minimize bias, ensure reproducibility,
and maintain analytical neutrality consistent with the expectations
of high-impact academic journals.

The emphasis is placed on synthesizing verifiable empirical
findings rather than generating new clinical data. In the context
of escalating surgical demand among aging populations and
increasing recognition of muscle health as a determinant of
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resilience, consolidating contemporary evidence on sarcopenia and
perioperative nutrition is of both clinical and scientific importance.
A comprehensive synthesis will not only delineate the prognostic
value of muscle assessment but also evaluate whether targeted
nutritional strategies provide measurable benefit in mitigating
adverse outcomes. The objective of this systematic literature review
is to critically synthesize current evidence regarding methods
of sarcopenia assessment and the effectiveness of perioperative
nutritional interventions in surgical patients, with specific emphasis
on their associations with perioperative morbidity and long-term
survival outcomes. The guiding research question for this review is:
RQ: Does preoperative sarcopenia independently predict adverse
perioperative and long-term survival outcomes in surgical patients,
and to what extent can structured nutritional interventions modify
these risks? This research question frames the analytical trajectory
of the subsequent sections, where evidence will be systematically
examined to determine the strength, consistency, and clinical
implications of associations between muscle depletion, nutritional
optimization, and surgical prognosis.

Literature Review

This systematic review is positioned within a growing body of
literature exploring the relationship between sarcopenia, surgical
stress, and perioperative nutritional optimization. Sarcopenia
is no longer viewed solely as an age-related geriatric condition
but is increasingly recognized as a clinically relevant prognostic
factor across diverse surgical populations. Contemporary research
has examined its evolving diagnostic frameworks, its biological
and clinical implications in the context of surgical stress, and the
potential of targeted nutritional strategies to mitigate adverse
Despite
definitions, assessment methods, and intervention protocols
continue to limit comparability across studies. These conceptual

outcomes. substantial progress, inconsistencies in

and methodological variations underscore the need for a structured
synthesis of current evidence to clarify prognostic implications and
identify directions for future investigation.

Conceptual Evolution and Diagnostic Framework of
Sarcopenia

The concept of sarcopenia was initially defined as age-
related loss of skeletal muscle mass; however, contemporary
definitions incorporate muscle strength and physical performance
as core components [11]. International consensus groups have
progressively refined operational criteria, emphasizing muscle
strength as a primary parameter and muscle quantity or quality
as confirmatory indicators. This paradigm shift has important
implications for surgical populations, where muscle function
may be compromised independently of chronological age. The
diagnostic heterogeneity across studies has generated variability
in prevalence estimates and outcome associations. Imaging-based
assessments particularly Computed Tomography (CT) at the Third
Lumbar Vertebra (L3) are widely utilized in surgical oncology
because cross-sectional muscle area correlates with whole-body
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muscle mass. Alternative modalities include dual-energy X-Ray
Absorptiometry (DEXA) and Bioelectrical Impedance Analysis
(BIA), each with differing sensitivity to fluid shifts common in
perioperative states [12]. Functional measures such as handgrip
strength and gait speed complement imaging findings but are less
frequently integrated in acute surgical cohorts due to feasibility
constraints. Within surgical populations, sarcopenia prevalence
varies considerably depending on diagnostic criteria and specialty
context. For example, in gastrointestinal and hepatopancreatobiliary
surgery cohorts, reported rates range from 20% to 60%, reflecting
methodological heterogeneity [13]. Such variability underscores
the absence of a universally standardized perioperative sarcopenia
assessment protocol, limiting cross-study comparability. Therefore,
a critical appraisal of diagnostic frameworks forms an essential
component of this review.

Pathophysiological Interactions Between Sarcopenia
and Surgical Stress

The literature consistently identifies sarcopenia as more than
a morphological deficit; it is increasingly understood as a systemic
metabolic vulnerability. Surgical stress induces inflammatory
cascades, insulin resistance, and accelerated protein catabolism,
which disproportionately affect patients with diminished muscle
reserves. Muscle tissue functions as a primary reservoir of amino
acids required for wound healing, immune competence, and acute-
phase protein synthesis. Consequently, reduced muscle mass
compromises the physiologic capacity to respond to surgical trauma
[14]. Chronic inflammation, frequently observed in malignancy
and advanced organ disease, contributes to muscle degradation
through cytokine-mediated pathways involving tumor necrosis
factor-alpha and interleukin-6. In oncologic surgery, cancer-
associated cachexia may coexist with sarcopenia, compounding
metabolic fragility and altering postoperative trajectories
[15]. Moreover, endocrine dysregulation, including reduced
anabolic hormone activity and altered myokine signaling, further
exacerbates perioperative muscle loss. Emerging evidence suggests
that muscle quality reflecting fatty infiltration and myosteatosis
may be equally prognostic as muscle quantity [16]. Myosteatosis
has been associated with impaired mitochondrial function and
reduced contractile efficiency, potentially amplifying postoperative
morbidity. However, the literature remains fragmented regarding
standardized thresholds and prognostic cutoffs for muscle quality
indices in surgical settings.

Overall, the theoretical model linking sarcopenia to adverse

surgical outcomes is grounded in metabolic
inflammatory amplification, and diminished physiological reserve.
This conceptual framework provides biological plausibility for
observed associations with postoperative complications and

survival endpoints.

insufficiency,

Sarcopenia and Perioperative Outcomes

A substantial proportion of the literature evaluates the
prognostic impact of sarcopenia on short-term surgical outcomes.
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Across diverse specialties including colorectal, hepatic, pancreatic,
and thoracic surgery sarcopenia has been associated with increased
postoperative complications, longer hospital stays, and higher
readmission rates [17]. These findings are frequently interpreted
through the lens ofreduced resilience to surgical stress and impaired
tissue repair. Meta-analytic evidence indicates that sarcopenic
patients experience higher rates of infectious complications and
delayed recovery. In colorectal surgery, for instance, sarcopenia has
been linked to increased anastomotic leak risk and prolonged ileus,
although effect sizes vary according to diagnostic methodology
[18]. Similarly, in liver resection cohorts, preoperative low skeletal
muscle index has been associated with postoperative liver failure
and extended intensive care requirements.

Importantly, the association between sarcopenia and mortality
extends beyond immediate perioperative periods. Several cohort
studies report reduced overall and disease-free survival among
sarcopenic patients undergoing oncologic surgery [19]. These
findings suggest that sarcopenia functions as an independent
prognostic marker rather than merely a surrogate for comorbidity
burden. Nonetheless, residual confounding remains a concern,
particularly in retrospective designs. The literature also identifies
a bidirectional relationship: surgery itself may accelerate muscle
loss, particularly in the context of prolonged immobilization
and inadequate nutritional intake. This dynamic highlights the
importance of perioperative assessment and early intervention to
prevent further deterioration.

Nutritional Interventions as Modulators of Surgical Risk

Given the mechanisticlinkage between muscle mass and surgical
resilience, nutritional interventions have gained prominence as
modifiable factors. The literature distinguishes between general
nutritional support and targeted anabolic strategies designed to
enhance muscle protein synthesis [20]. High-protein diets, leucine-
enriched formulations, and essential amino acid supplementation
have demonstrated potential in attenuating muscle loss in at-risk
populations. Immunonutrition characterized by supplementation
with arginine, omega-3 fatty acids, and nucleotides has been
evaluated in surgical contexts with mixed results [21]. Some studies
report reductions in postoperative infection rates and length of
stay, while others indicate limited benefit when baseline nutritional
status is adequate. The heterogeneity of intervention protocols
complicates direct comparison and synthesis. Enhanced Recovery
After Surgery (ERAS) protocols increasingly incorporate early
oral feeding and optimized protein delivery to preserve lean body
mass [22]. However, adherence and implementation vary across
institutions, influencing outcome consistency. Prehabilitation
programs that combine nutritional optimization with resistance
exercise have shown promise in improving functional capacity
before major surgery. Nevertheless, evidence specific to sarcopenic
subgroups remains limited. Parenteral and enteral nutrition
strategies are typically reserved for patients unable to meet
requirements orally. Current guidelines emphasize individualized
caloric and protein targets, yet the optimal dosing strategy for
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reversing or stabilizing sarcopenia in surgical patients remains
debated. Furthermore, long-term survival outcomes following
nutritional interventions are less frequently reported, creating a
gap in longitudinal evidence.

Long-Term Survival and Functional Recovery

Beyond immediate postoperative outcomes, the literature
increasingly explores long-term and quality-of-life
trajectories. Sarcopenia has been associated with reduced overall
survival in gastrointestinal and hepatobiliary malignancies,
independent of tumor stage in some analyses [23]. The mechanistic
hypothesis posits that reduced muscle mass impairs tolerance to
adjuvant therapy, thereby indirectly affecting oncologic outcomes.

survival

Functional recovery represents another critical dimension. Studies
assessing postoperative physical performance indicate that
sarcopenic patients exhibit slower return to baseline mobility and
greater dependence in activities of daily living. Persistent muscle
depletion may predispose patients to recurrent hospitalizations
and diminished life expectancy [24]. Despite these associations,
intervention studies examining whether nutritional optimization
improves long-term survival remain sparse. While short-term
complication reduction has been documented, survival endpoints
are inconsistently reported and often underpowered. Therefore,
comprehensive synthesis through systematic review is warranted
to clarify whether nutritional strategies translate into durable
prognostic benefit.

Methodological Gaps and Rationale for Systematic
Synthesis

The existing literature reveals substantial heterogeneity
in diagnostic thresholds, imaging techniques, and outcome
definitions [25]. Many studies employ retrospective observational
designs, limiting causal inference and increasing susceptibility
to selection bias. Sample sizes and follow-up durations vary
widely, complicating meta-analytic aggregation. Additionally,
few investigations stratify outcomes by combined sarcopenia
and nutritional intervention status, making it difficult to isolate
the independent contribution of targeted nutrition. Randomized
controlled trials addressing sarcopenic surgical populations remain
relatively scarce, and intervention timing (preoperative versus
postoperative) differs considerably. The absence of standardized
reporting frameworks further impedes comparability. Although
consensus statements exist for sarcopenia assessment, adherence
across surgical disciplines is inconsistent. Moreover, the interplay
between sarcopenia, frailty, and malnutrition is not uniformly
delineated, leading to conceptual overlap in some studies. These
methodological limitations highlight the necessity of a rigorous
SLR approach to synthesize current evidence, identify patterns, and
delineate research gaps. A structured evaluation can clarify whether
sarcopenia assessment should be systematically integrated into
perioperative risk stratification models and whether nutritional
interventions exert measurable effects on both short-term and
long-term outcomes.
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In summary, the extant literature converges on several central
insights: sarcopenia is prevalent among surgical patients; it is
mechanistically linked to impaired metabolic and immunological
responses to surgical stress; and it is associated with adverse
perioperative and survival outcomes. Nutritional interventions,
particularly those emphasizing protein adequacy and anabolic
support, represent promising yet inconsistently validated strategies
to mitigate these risks. However, diagnostic variability, intervention
heterogeneity, and limited longitudinal data constrain definitive
conclusions. Therefore, the present systematic literature review
is positioned to integrate these domains, evaluate methodological
robustness, and determine the extent to which sarcopenia
assessment combined with nutritional optimization influences
perioperative outcomes and long-term survival in surgical
populations.

Method

This study adopts a Systematic Literature Review (SLR) design
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structured in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) framework
to ensure methodological transparency, reproducibility, and
analytical rigor. The review systematically identifies, evaluates,
and synthesizes peer-reviewed scientific evidence concerning
sarcopenia assessment and nutritional interventions in surgical
patients, with a specific focus on perioperative outcomes and long-
term survival. The study does not generate primary clinical data
and does not involve interviews, surveys, focus group discussions,
or field observations. All findings are derived exclusively from
previously published scholarly articles, thereby ensuring that the
analysis is grounded in verifiable empirical evidence rather than
constructed or hypothetical inputs. To maintain methodological
consistency and database reliability, the reviewis confined to articles
indexed in Scopus. The PRISMA-guided process was implemented
through sequential phases of identification, screening, eligibility
assessment, and final inclusion, ensuring that only relevant, recent,
and accessible studies were incorporated into the synthesis.

Identification of new studies via databases and registers
s Records removed before screening:
- : - K Duplicate records (n = 1,704)
;g HDB;‘;E;S: m'fle’? 1;:;:?1 # HRecords marked as ineligible by automation
E= (n=1771) tools in = 0)
- Records removed for other reasons (n = 0)
r
Records screened Records excluded
(n=867) (n=17)
2 Reports sought for retrieval Reports not retrieved
8 (n=50) n=1)
o)
@
A Reports excluded:
Repans asst.:,sﬁcé;‘nr eligivility - Mot open access / not available in
_ open archive (n=11)
MNew studies included in review
8 (n = 38)
2 Reports of new included studies
£ (n=38)
Figure 1: Systematic Literature Review Process Following the PRISMA Protocol.
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(Figure 1) presents the structured selection pathway applied in
this review. The identification phase began with a broad search of
the Scopus database using the primary keywords Sarcopenia AND
Surgical Patients, which generated 1,771 publications. To improve
thematic precision and ensure alignment with the objective of
examining both nutritional strategies and surgical outcomes,
the search was refined using a targeted Boolean formulation:
(“sarcopenia” OR “muscle wasting” OR “muscle loss”) AND (“surgical
patients” OR “surgery” OR “operative patients”) AND (“nutritional
intervention*” OR “nutritional support” OR “nutrition therapy”
OR “perioperative nutrition”) AND (“perioperative outcome*”
OR “postoperative outcome*” OR “surgical outcome*” OR “long-
term survival” OR “survival rate”). This refinement resulted in
the exclusion of 1,704 records that did not directly correspond
to the integrated focus of sarcopenia, perioperative nutritional
management, and measurable surgical or survival outcomes,
leaving 67 articles for further evaluation. During the screening
stage, a publication-year filter was applied to capture contemporary
scientific evidence by limiting the dataset to studies published
between 2020 and 2025. Seventeen articles were excluded because
they fell outside this timeframe, resulting in 50 studies meeting
the temporal criterion. Language screening was subsequently
conducted to ensure analytical consistency, leading to the exclusion
of one non-English publication and leaving 49 eligible records. In
the eligibility phase, accessibility criteria were implemented to
ensure transparency and replicability of the synthesis process.
Eleven articles were excluded due to restricted access, yielding 38
open-access or open-archive peer-reviewed studies that fulfilled all
predefined inclusion criteria. These 38 studies constituted the final
dataset for qualitative analysis.

All selected references were systematically organized and
managed using Mendeley Desktop to ensure accurate citation
tracking, standardized metadata management, and removal of
duplicate entries. Data extraction was performed in a structured
manner, capturing study design, population characteristics,
diagnostic criteria for sarcopenia, types of nutritional interventions
administered, perioperative complication profiles, and reported
survival outcomes. Through this PRISMA-guided and database-
restricted SLR methodology, the review provides a rigorously
curated and evidence-based synthesis
examining the clinical implications of sarcopenia assessment
and perioperative nutritional strategies in surgical populations,
maintaining analytical neutrality and methodological integrity
throughout the review process.

of current research

Results

The systematic literature review conducted in this study
synthesized evidence from 38 peer-reviewed articles examining
the assessment of sarcopenia and the role of perioperative
nutritional interventions in surgical populations. The included
studies encompass retrospective cohort analyses, prospective
observational designs, and randomized or quasi-experimental
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intervention trials, collectively providing a comprehensive
evidence base for understanding how sarcopenia has been defined,
measured, and clinically addressed in contemporary surgical
research. Through thematic synthesis, four major and partially
overlapping domains were identified, representing the principal
areas in which sarcopenia has been examined: (1) variability in
diagnostic modalities and operational thresholds; (2) association
between preoperative sarcopenia and adverse perioperative
outcomes; (3) impact of structured nutritional interventions on
postoperative recovery; and (4) long-term survival implications
within oncologic and major surgical contexts. The distribution of
these themes demonstrates a concentration of research emphasis on
perioperative morbidity, addressed in 32 studies (*84%), followed
by diagnostic heterogeneity in 24 studies (263%). Long-term
survival outcomes were examined in 21 studies (*55%), whereas
structured nutritional interventions were evaluated in 19 studies
(#50%). This pattern indicates that the current evidence base is
primarily oriented toward short-term surgical risk stratification,
where complications, hospital stay, and early recovery metrics are
more consistently documented and methodologically accessible.
In contrast, survival analyses are largely confined to oncologic
cohorts, reflecting the availability of longitudinal follow-up data in
cancer registries.

The comparatively moderate representation of nutritional
intervention studies suggests that while sarcopenia is widely
recognized as a prognostic marker, interventional translation into
standardized perioperative care pathways remains in evolution.
Furthermore, the substantial proportion of literature addressing
diagnostic variability underscores persistent methodological
inconsistency, which may influence prevalence estimates and
risk prediction accuracy. Collectively, this thematic distribution
highlights a research landscape that is clinically engaged
yet diagnostically heterogeneous, emphasizing the need for
harmonized assessment frameworks and stronger interventional
evidence. Each of these domains is elaborated below, drawing on
aggregated quantitative trends and comparative findings from the
included studies.

Variability in Sarcopenia Assessment Methods and
Diagnostic Thresholds

Across the 38 included studies, sarcopenia assessment was
predominantly conducted using cross-sectional imaging analysis
at the third Lumbar Vertebra (L3) level derived from computed
tomography scans, reported in 24 studies (63.2%) [26]. Skeletal
Muscle Index (SMI) was the most frequently applied metric, with
sex-specific cut-off values ranging from <52-55 cm?/m? for men
and <38-41 cm?/m? for women in oncologic surgical cohorts
[27,28]. Twelve studies (31.6%) incorporated handgrip strength
and/or gait speed to align with consensus-based criteria such
as EWGSOP2, while Dual-Energy X-Ray Absorptiometry (DXA)
was used in five studies (13.2%) to quantify appendicular lean
mass [29,30]. The pooled prevalence of preoperative sarcopenia
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varied substantially according to surgical specialty and diagnostic
modality. In gastrointestinal and hepatobiliary surgery populations,
prevalence ranged from 28% to 46% [31,32]. In colorectal cancer
cohorts, rates were reported between 32% and 48%, with higher
prevalence observed in patients aged over 70 years (up to 52%)
[33]. Studies involving cardiac and thoracic surgery reported
comparatively lower prevalence estimates, ranging from 18%
to 30% [34]. This variability reflects differences in population
demographics, disease severity, and operational definitions of
sarcopenia.

Notably, five studies reported that when muscle function criteria
were combined with imaging-based muscle mass assessment, the
prevalence decreased by approximately 8-12%, suggesting that
reliance solely on morphometric indices may overestimate clinically
meaningful sarcopenia [35,36]. These methodological differences
underscore the absence of uniform diagnostic thresholds across
surgical disciplines and highlight the potential for misclassification
bias.

Association Between Sarcopenia and Perioperative
Morbidity

A consistent pattern across 32 of the 38 studies (84.2%)
demonstrated that preoperative sarcopenia was independently
associated with increased postoperative complications [37].
Multivariate analyses adjusting for age, comorbidity index, tumor
stage, and body mass index revealed that sarcopenic patients had
a 1.6- to 2.4-fold higher risk of overall postoperative complications
compared to non-sarcopenic counterparts [38]. In colorectal
surgery cohorts, major complication rates (Clavien-Dindo grade 2
I1I) were reported in 22-34% of sarcopenic patients versus 11-18%
in non-sarcopenic groups [39]. Similarly, hepatopancreatobiliary
surgery studies indicated postoperative infection rates of 28-37%
in sarcopenic patients compared with 14-20% among controls
[40,41]. Anastomotic leak incidence was approximately doubled in
sarcopenic individuals in two large retrospective cohorts (8-10%
vs. 4-5%) [42]. Length of Hospital Stay (LOS) was consistently
prolonged among sarcopenic patients. Median LOS was extended
by 3 to 6 days in gastrointestinal surgery populations, with reported
averages of 14-18 days versus 9-12 days in non-sarcopenic
groups [43]. Intensive Care Unit (ICU) admission rates were also
elevated, reaching 26% in sarcopenic cardiac surgery patients
compared with 15% in non-sarcopenic individuals [44]. Thirty-day
readmission rates were reported in seven studies, demonstrating
increases from approximately 8-10% in non-sarcopenic patients
to 15-19% in those diagnosed with sarcopenia [45]. Collectively,
these findings support the conclusion that sarcopenia functions as
an independent predictor of perioperative vulnerability.

Nutritional Interventions and Modulation of

Perioperative Outcomes

Among the 38 included studies, 19 (50%) evaluated structured

nutritional interventions, either as isolated perioperative
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strategies or within multimodal prehabilitation frameworks [46].
Interventions primarily included high-protein oral nutritional
supplements (1.2-1.5 g/kg/day), leucine-enriched formulations,
immunonutrition containing arginine and omega-3 fatty acids,
and individualized nutrition therapy guided by dietitians. Eight
randomized or quasi-experimental studies reported statistically
significant reductions in postoperative complication rates following
targeted nutritional optimization. For instance, immunonutrition
administered 5-7 days preoperatively reduced infectious
complications from 29% to 17% in upper gastrointestinal surgery
patients [47,48]. In colorectal cancer populations, high-protein
supplementation reduced overall complication incidence from
31% to 20% and shortened LOS by an average of 2.4 days [49].
Muscle mass preservation was quantitatively assessed in six
studies using serial CT or DXA measurements. Patients receiving
structured protein supplementation demonstrated a mean decline
in SMI of 1.2-1.8%, compared to 3.5-5.2% in control groups during
the perioperative period [50]. Handgrip strength recovery at 30
days post-surgery improved by 12-18% relative to baseline in
intervention groups, whereas control groups exhibited negligible
improvement or further decline [51,52].

Prehabilitation programs combining nutrition and resistance

exercise were evaluated in five studies. These multimodal
approaches reduced postoperative pulmonary complications
from 24% to 13% and shortened hospital stay by approximately
3 days. Although heterogeneity in intervention protocols limits
direct comparability, the aggregated data suggest that nutritional
optimization exerts measurable protective effects in sarcopenic

surgical populations.
Long-Term Survival and Oncologic Outcomes

Long-term survival outcomes were examined in 21 studies
(55.3%), predominantly in oncologic surgical cohorts [53]. Median
follow-up durations ranged from 24 to 60 months. Sarcopenia was
consistently associated with inferior Overall Survival (0S) and
Disease-Free Survival (DFS). Hazard ratios for overall mortality
ranged from 1.4 to 2.3 after adjustment for tumor stage and
treatment modality [54]. Five-year survival rates in colorectal
cancer surgery were reported at 58-65% in non-sarcopenic
patients compared to 38-49% in sarcopenic patients [55,56]. In
hepatocellular carcinoma resection cohorts, five-year OS decreased
from approximately 62% in non-sarcopenic individuals to 41%
among those with sarcopenia [57]. Similar trends were observed in
pancreatic cancer, where median survival was shortened by 6-11
months in sarcopenic groups [58,59]. Importantly, four studies
demonstrated that patients who received perioperative nutritional
intervention exhibited attenuated survival disparities. In one
cohort, sarcopenic patients undergoing structured nutritional
therapy achieved a three-year survival rate of 55% compared to
42% in untreated sarcopenic controls [60,61]. Although causality
cannot be definitively established within observational designs,
these findings suggest that nutritional modulation may partially
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mitigate the prognostic impact of sarcopenia.
Integrated Analysis and Methodological Considerations

The cumulative analysis of 38 studies encompassing more
than 24,000 surgical patients indicates that sarcopenia prevalence
averages 30-45% in major abdominal surgery populations and
confers a 1.5- to 2.5-fold increased risk of postoperative morbidity
and mortality [62]. Nutritional interventions, particularly protein-
enriched and demonstrate
measurable reductions in complication rates (absolute risk

immunomodulatory regimens,
reduction 8-14%) and moderate improvements in functional
recovery metrics. However, substantial heterogeneity exists in
diagnostic criteria, intervention timing, and outcome reporting.
Only 11 studies explicitly adhered to consensus definitions such
as EWGSOP2, and less than half standardized nutritional dosing
protocols. Despite these variations, the directional consistency
of findings strengthens the evidence that sarcopenia assessment
should be integrated into routine preoperative evaluation and
that early nutritional optimization holds clinical relevance. In
summary, the SLR reveals a convergent body of evidence indicating
that preoperative sarcopenia is a robust predictor of adverse
perioperative and long-term outcomes, while structured nutritional
interventions demonstrate potential to reduce complication rates
and partially improve survival trajectories. The integration of
standardized diagnostic criteria and evidence-based nutritional
strategies represents a critical pathway for improving surgical risk
stratification and patient prognosis.

Discussion

The present systematic literature review was conducted to
address the research question: Does preoperative sarcopenia
independently predictadverse perioperative and long-term survival
outcomes in surgical patients, and to what extent can structured
nutritional interventions modify these risks? Based on synthesis of
38 eligible studies published between 2020 and 2025, the evidence
indicates that preoperative sarcopenia is consistently associated
with unfavorable perioperative outcomes and reduced long-
term survival across multiple surgical disciplines. Furthermore,
structured nutritional interventions demonstrate potential to
attenuate but not entirely eliminate these risks. The discussion
below critically interprets these findings within methodological,
mechanistic, and clinical frameworks.

Independent Prognostic Role of Preoperative Sarcopenia
in Perioperative Outcomes

A central finding across the reviewed literature is that
sarcopenia functions as an independent predictor of perioperative
morbidity. Several observational cohorts demonstrate that
patients with reduced Skeletal Muscle Index (SMI) or low muscle
strength experience significantly higher rates of postoperative
complications, even after adjustment for age, comorbidities, and
tumor stage [63]. Multivariate analyses in gastrointestinal and

hepatobiliary surgery frequently report adjusted odds ratios
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ranging from 1.5 to 3.0 for overall complications among sarcopenic
individuals. The independence of this association is particularly
relevant. Many incorporated confounder-adjusted
regression models controlling for body mass index, American
Society of Anesthesiologists (ASA) score, and inflammatory
markers, yet sarcopenia remained statistically significant [64]. This
suggests that muscle depletion is not merely a proxy for frailty or
malnutrition but reflects diminished physiological reserve that
directly influences surgical resilience.

studies

Mechanistically, skeletal muscle serves as a reservoir of amino
acids required for wound healing, immune competence, and
acute-phase protein synthesis. Surgical trauma induces catabolic
stress and inflammatory cascades that disproportionately affect
patients with limited muscle mass. Reduced metabolic reserve may
explain increased susceptibility to infectious complications and
delayed recovery observed in sarcopenic cohorts [65]. Importantly,
the literature also indicates that muscle quality, reflected by
myosteatosis or intramuscular fat infiltration, may further refine
risk stratification. Studies utilizing CT-derived attenuation values
demonstrate that poor muscle quality independently correlates
with postoperative morbidity, even when muscle quantity appears
preserved [66]. This nuance reinforces the need for comprehensive
sarcopenia assessment beyond simple mass quantification.

Sarcopenia and Long-Term Survival Outcomes

Beyond short-term morbidity, the review identified consistent
associations between preoperative sarcopenia and long-term
survival. Across oncologic surgical populations, sarcopenia is
linked to reduced Overall Survival (OS) and Disease-Free Survival
(DFS) [67]. Hazard ratios reported in multivariate Cox regression
models frequently range between 1.4 and 2.2, indicating substantial
prognostic impact independent of tumor staging and treatment
modality. Several mechanisms may explain this relationship.
First, sarcopenic patients often demonstrate reduced tolerance
to adjuvant therapies, including chemotherapy and radiotherapy,
leading to dose reductions or treatment delays [68]. Second,
persistent systemic inflammation and metabolic dysregulation
associated with muscle loss may promote tumor progression and
impaired host defense. Third, sarcopenia may reflect cumulative
physiological burden, thereby serving as a composite marker of
biological aging rather than chronological age alone. However,
heterogeneity in diagnostic thresholds complicates interpretation.
Cutoff values for skeletal muscle index vary across populations
and ethnic groups, potentially influencing reported effect sizes
[69]. Despite these methodological differences, the consistency
of directionality across studies strengthens the conclusion that
preoperative sarcopenia independently predicts diminished long-
term survival.

Diagnostic Heterogeneity and Its Impact on Prognostic
Interpretation

Although the prognostic role of sarcopenia appears robust,
the diagnostic approach varies considerably among studies. Most
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investigations relied on CT-based assessment at the L3 vertebral
level, given its correlation with whole-body muscle mass [70].
Others incorporated handgrip strength or gait speed as functional
measures. This variation may contribute to differences in prevalence
and risk magnitude. Studies integrating both quantitative and
functional parameters tend to report stronger associations with
adverse outcomes, suggesting that combined diagnostic models
may better capture clinically relevant muscle impairment [71].
Conversely, reliance solely on imaging metrics without functional
correlation may underestimate sarcopenia severity. Moreover,
retrospective designs dominate the evidence base, introducing
potential measurementbias and residual confounding. Nonetheless,
the convergence of findings across methodological frameworks
suggests that sarcopenia’s predictive capacity is not solely an
artifact of study design.

Modifying Risk Through Structured Nutritional
Interventions

The second component of the research question concerns
whether structured nutritional interventions can mitigate
risks associated with preoperative sarcopenia. The literature
demonstrates promising but heterogeneous evidence. High-protein
supplementation, particularly regimens delivering 21.2-1.5 g/
kg/day, has been associated with improved nitrogen balance and
maintenance of lean body mass in perioperative settings. Several
studies report reductions in postoperative infectious complications
among patients receiving targeted nutritional support compared to
standard care [72]. Effect sizes vary, but relative risk reductions of
approximately 20-30% have been described in selected cohorts.
Immunonutrition supplementation with arginine, omega-3 fatty
acids, and nucleotides has shown benefit in reducing inflammatory
markers and hospital length of stay in certain surgical populations
[73]. However, outcomes are inconsistent, and some trials report
minimal incremental benefit when baseline nutritional status
is adequate. Prehabilitation programs combining nutritional
optimization with resistance exercise appear particularly promising.
Evidence suggests that multimodal preoperative conditioning
enhances functional capacity and may reduce postoperative
complications in high-risk patients. Nevertheless, few studies
isolate outcomes specifically among sarcopenic subgroups, limiting
definitive conclusions regarding magnitude of effect.

Overall, while structured nutritional interventions demonstrate
potential to attenuate perioperative risk, the magnitude of benefit
depends on timing, intensity, and patient selection. Nutritional
support appears most effective when initiated preoperatively and
tailored to individual metabolic requirements [74,75].

Extent of Risk Modification: Partial Reversal Rather
Than Complete Elimination

A critical insight emerging from the synthesis is that
nutritional interventions reduce but do not entirely neutralize
the prognostic impact of sarcopenia. Even in studies reporting
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improved complication rates, sarcopenic patients often continue
to exhibit higher risk compared to non-sarcopenic counterparts.
This suggests that sarcopenia represents a multifactorial condition
involving inflammation, endocrine imbalance, and chronic disease
burden, which cannot be fully reversed through short-term
nutritional therapy alone [76,77]. Therefore, while structured
nutrition modifies risk trajectories, it should be conceptualized
as a risk attenuation strategy rather than a curative measure. The
temporal dimension also matters. Short preoperative intervention
windows often limited to two to four weeks may be insufficient to
achieve meaningful muscle hypertrophy in advanced sarcopenia
[78]. Consequently, early screening and long-term nutritional
management may be required to produce sustained improvements
in survival outcomes.

Integrating Sarcopenia Assessment
Pathways

into Surgical

The synthesis supports integration of sarcopenia screening into
routine preoperative evaluation. CT imaging is frequently available
in oncologic patients, enabling opportunistic muscle assessment
without additional cost or radiation exposure [79]. Incorporating
muscle indices into existing risk models may enhance predictive
accuracy for complications and mortality. Enhanced Recovery After
Surgery (ERAS) protocols increasingly emphasize early feeding
and metabolic optimization. Embedding structured nutritional
strategies within ERAS pathways could standardize intervention
delivery and reduce variability in practice [80]. However, uniform
guidelines for sarcopenia-specific thresholds and intervention
triggers remain lacking.

Answering the Research Question

Based on the evidence synthesized, the answer to the research
question is twofold. First, preoperative sarcopenia independently
predicts adverse perioperative outcomes and reduced long-
term survival in surgical patients, even after adjustment for
confounding variables. The consistency of findings across diverse
surgical disciplines and methodological designs supports this
conclusion. Second,
partially modify these risks, particularly in reducing postoperative
complications and preserving lean body mass. However, current
evidence does not conclusively demonstrate complete reversal of
survival disadvantage associated with advanced sarcopenia. The
magnitude of benefit appears influenced by intervention timing,
protein adequacy, and integration with multimodal prehabilitation
strategies.

structured nutritional interventions can

Implications for Clinical Practice

The findings underscore the importance of systematic
preoperative sarcopenia assessment as part of comprehensive
surgical risk stratification. Routine identification of muscle
depletion enables targeted nutritional and rehabilitative strategies
aimed at improving resilience to surgical stress. Clinically, protein-
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optimized nutritional support should be considered for sarcopenic
patients, ideally initiated during the preoperative period and
continued postoperatively to minimize further catabolic decline.
Multidisciplinary collaboration among surgeons, anesthesiologists,
dietitians, and rehabilitation specialistsis essential to operationalize
these strategies effectively.

Implications for Future Research

Future investigations should prioritize  prospective
randomized controlled trials specifically targeting sarcopenic
surgical populations. Standardization of diagnostic thresholds
and incorporation of both quantitative and functional parameters
would enhance comparability across studies. Longitudinal designs
examining survival beyond five years are necessary to determine
whether nutritional optimization translates into durable oncologic
benefit. Moreover, mechanistic studies exploring inflammatory
modulation, muscle-organ crosstalk, and metabolic adaptation
may clarify pathways through which nutritional strategies exert
effect. Comparative trials evaluating isolated nutrition versus
combined nutrition-exercise interventions could further refine
evidence-based protocols. In conclusion, this systematic review
demonstrates that preoperative sarcopenia is a robust independent
predictor of adverse perioperative outcomes and diminished long-
term survival among surgical patients. Structured nutritional
interventions offer meaningful risk attenuation, particularly when
implemented preoperatively and integrated within multimodal
care pathways. Nevertheless, sarcopenia represents a complex
metabolic vulnerability that requires early detection and sustained
management. Future high-quality prospective research is warranted
to standardize diagnostic criteria, optimize intervention strategies,
and determine the extent to which improving muscle health can
enhance survival trajectories in surgical populations.

Conclusion

This systematic literature review demonstrates that
preoperative sarcopenia constitutes a consistent and independent
predictor of adverse perioperative outcomes and reduced
long-term survival in surgical patients. Across diverse surgical
disciplines, diminished skeletal muscle mass and impaired muscle
quality were associated with higher postoperative complication
rates, prolonged hospitalization, and increased mortality risk, even
after adjustment for age, comorbidities, and disease severity. These
findings reinforce the interpretation of sarcopenia as a marker of
compromised physiological reserve rather than merely a reflection
of chronological aging or general frailty. The evidence further
indicates that the prognostic relevance of sarcopenia extends
beyond immediate postoperative events. Patients identified as
sarcopenic before surgery frequently exhibit lower overall survival
and reduced disease-free survival, particularly in oncologic
contexts. This association appears multifactorial,

impaired tolerance to surgical stress, altered inflammatory

involving

and metabolic responses, and decreased capacity to withstand
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adjuvant therapies. Although diagnostic heterogeneity remains
a methodological limitation across studies, the direction and
magnitude of associations are sufficiently consistent to support the
clinical validity of preoperative sarcopenia assessment as part of
risk stratification.

the
capacity to attenuate, but not fully eliminate, the risks associated
with Protein-optimized perioperative
nutrition therapy, immunonutrition strategies, and multimodal
prehabilitation programs were associated with reductions in
postoperative infectious complications and preservation of lean
body mass in selected populations. However, current evidence
suggests that nutritional support primarily modifies short-term

Structured nutritional interventions demonstrate

sarcopenia. regimens,

perioperative risk, while its impact on long-term survival remains
less definitively established. The magnitude of benefit appears
contingent upon early implementation, adequate protein delivery,
patient selection, and integration with broader perioperative care
pathways. Collectively, these findings indicate that preoperative
sarcopenia independently predicts adverse surgical trajectories
and that structured nutritional strategies can partially mitigate this
vulnerability. Nonetheless, sarcopenia reflects a complex metabolic
and inflammatory condition that is unlikely to be reversed through
short-term nutritional intervention alone. Early identification,
standardized diagnostic approaches, and sustained perioperative
management are therefore critical to improving outcomes in this
high-risk population.

Future research should prioritize prospective and randomized
investigations specifically targeting sarcopenic surgical patients,
with standardized diagnostic criteria and extended follow-
up periods. Greater methodological uniformity and long-term
outcome reporting will be essential to determine whether
targeted nutritional optimization can translate into durable
survival advantages. Through systematic integration of sarcopenia
assessment and tailored nutritional intervention within surgical
care models, meaningful improvements in perioperative safety and
long-term prognosis may be achieved.
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