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Abstract: A significant predictor of poor surgical outcomes is sarcopenia, which is defined by
the progressive loss of skeletal muscle mass and function. Sarcopenia patients frequently have
low physiological reserves, which increases their risk of postoperative complications, longer
hospital stays, and higher mortality.To ascertain whether preoperative sarcopenia and
postoperative problems are related in individuals having general surgery.Over the course of six
months, a prospective observational study will be carried out in the general surgery department
at Mayo Hospital Lahore. Included will be adult patients receiving elective general surgery.
Skeletal muscle index assessments from computed CT scans at the third lumbar vertebral level
and an evaluation of handgrip strength will be used to determine sarcopenia prior to surgery. The
Clavien-Dindo classification will be used to record and grade any postoperative problems that
arise within 30 days following surgery.Compared to non-sarcopenic patients, patients with
sarcopenia are expected to exhibit a much higher frequency of postoperative complications,
longer hospital stays, and increased postoperative morbidity.Early detection of sarcopenia may
help with risk assessment and the application of prehabilitation techniques to enhance surgical
results in patients undergoing general surgery.

Keywords: morbidity, surgical outcomes, postoperative complications, general surgery, and
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Introduction

Sarcopenia is a gradual, generalised skeletal
muscle condition that is characterised by a
loss of muscle strength and a loss of muscle
mass or quality. Sarcopenia was once
thought to as a characteristic of ageing, but
is now recognised to occur in chronic
disease, cancer, and other situations linked
with physiologic stress. The European
Working Group on Sarcopenia in Older
People 2 (EWGSOP2) highlighted low
muscle strength as the main feature of
sarcopenia, with diminished muscle quantity
or quality confirming the diagnosis and poor
physical performance suggesting severe
disease [1]. Patients undergoing surgery
experience significant physiologic and
metabolic stress. Adequate skeletal muscle
mass and muscle strength are necessary for
maintaining physiological reserve, mobility,
immunological function, metabolic balance,
tissue regeneration and recovery after
surgery. Patients with sarcopenia may thus
have a decreased capacity to endure the
physiologic stress associated with surgery.
Reduced reserve can result in a delayed
mobilisation, hindered recovery, longer
hospitalisation and greater vulnerability to
post-operative  problems.Sarcopenia  has
been recognised as a key indicator of poor
surgical outcomes. Systematic reviews and
meta-analyses have shown that sarcopenic
patients undergoing surgery have greater
rates of postoperative complications,
mortality and longer hospital stay compared
to non-sarcopenic patients. A thorough
systematic review and meta-analysis of 294
studies and more than 97,000 surgical
patients  shown  considerably = worse
postoperative outcomes in patients with
sarcopenia, including increased incidence of
complications, mortality, and length of
hospital stay [2]. The link between
sarcopenia and poor postoperative outcome
has been described especially well in
gastrointestinal and oncologic surgery. In a

comprehensive review and meta-analysis of
patients undergoing gastrointestinal surgery,
adequately diagnosed sarcopenia was related
with increased risk of postoperative
complications and  30-day  hospital
readmission [3]. Similarly, a meta-analysis
of 43 trials including 16,716 patients
undergoing  gastrointestinal  oncological
surgery found that sarcopenic individuals
had considerably greater chances of major
complications, total problems, 30-day
mortality and prolonged hospital stay [4].
Several processes may be responsible for
the relationship between sarcopenia and
poor surgical outcomes. Skeletal muscle is
crucial not just for physical movement but
also serves as a significant metabolic and
protein reserve during physiological stress.
Loss of muscle mass may hinder mobility
and functional recovery and reduction in
muscle strength may impair the capacity of
the patient to recover after major surgery.
Sarcopenia may also be related to
malnutrition, frailty, chronic inflammation
and various comorbidities that may
individually or together lead to poor wound
healing, infections, pulmonary problems,
extended hospitalisation and mortality.The
clinical importance of  preoperative
sarcopenia evaluation is the opportunity to
detect high-risk individuals before surgery.
Sarcopenia has been evaluated by many
methods such as evaluation of skeletal
muscle mass by computed tomography at
the third lumbar vertebral level and
assessment of muscle strength by handgrip
dynamometry. Evaluation of both structural
and functional measurements aligns with
current consensus recommendations and
provides a more complete assessment of
muscle health [1].As the burden of chronic
disease increases and the number of older
persons needing surgery increases, diagnosis
of sarcopenia is becoming increasingly
relevant in surgical practice. Preoperative
diagnosis of early disease may allow for
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nutritional  optimisation, exercise-based
therapies and prehabilitation before to
surgery. A systematic evaluation of
therapies in surgical populations has
assessed exercise, nutritional and
pharmaceutical interventions for sarcopenia
reduction in the perioperative phase,
showing sustained interest in potentially
modifiable  techniques to  improve
preoperative muscle health [5]. Though the
international literature is growing, local
evidence  regarding  sarcopenia  and
postoperative consequences is sparse in
many areas. Variation in patient groups,
dietary status, comorbidities, types of
surgical procedures and healthcare resources
may influence the prevalence of sarcopenia
and its impact on surgical outcomes.
Therefore, it is necessary to perform local
studies to analyse the clinical importance of
preoperative  sarcopenia  in  patients
undergoing general surgical operations.
Thus, the present study was undertaken to
examine sarcopenia as a predictor of
postoperative  problems in individuals
undergoing  elective  general  surgery.
Preoperative sarcopenia was defined as the
skeletal muscle index measured by
computed tomography image at the third

lumbar vertebral level and handgrip strength.

Patients were then followed for 30 days
after surgery to assess the occurrence and
severity of postoperative problems. The
purpose of this study was to determine
whether preoperative sarcopenia was related
with higher risk of bad surgical outcomes
and whether it could be a valuable
component of preoperative risk assessment.
This method is in accordance with the
summary which  explicitly  mentions
preoperative sarcopenia and postoperative
problems in general surgery patients.

Methodology

After receiving approval from the
Institutional Ethical Review Board, a six-
month prospective observational study was
carried out at the Department of General
Surgery at CDA Hospital in Islamabad,
Pakistan.  Non-probability = consecutive
sampling was used to choose adult patients
who were 18 years of age or older and
received elective general surgical operations
during the study period. The study excluded
patients with neuromuscular problems,
significant physical limitations, pregnancy,
emergency surgery, and insufficient clinical
data.A standardized data collection form
was used to capture clinical and
demographic data, such as age, gender, body
mass index (BMI), comorbid conditions,
smoking status, and pertinent laboratory
tests, following the acquisition of written
informed consent. Computed tomography
(CT) images acquired as part of normal
clinical examination were wused for
preoperative sarcopenia assessment. The
skeletal muscle index (SMI) was computed
by dividing the skeletal muscle area at the
level of the third lumbar vertebra (L3) by
the square of the patient's height in meters
(cm?*m?). A calibrated dynamometer was
also used to test handgrip strength in order
to evaluate muscle function. The European
Working Group on Sarcopenia in Older
People's (EWGSOP2) criteria were used to
categorize patients as either sarcopenic or
non-sarcopenic.To  find  postoperative
problems, all patients were monitored for 30
days following surgery. Postoperative
problems, such as surgical site infection,
lung issues, anastomotic leak, intensive care
unit admission, and mortality, were the main
consequence. The Clavien-Dindo
classification system was used to rate the
degree of complications. Additionally
recorded were the duration of hospital stays
and readmission rates.The Statistical
Package for Social Sciences (SPSS) version
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26.0 was used to enter and analyze the
gathered data. While categorical data were
given as frequencies and percentages,
continuous variables were shown as mean =+
standard deviation. Continuous variables
were compared between groups using the
independent  t-test, while categorical
variables were compared using the Chi-
square test or Fisher's exact test. After
controlling for potential confounding
variables, logistic regression analysis was
used to assess if sarcopenia independently
predicted postoperative problems. Statistical
significance was defined as a p-value of less
than 0.05.

Results

A total of 180 patients undergoing elective
general surgical procedures were included in
the study. Among them, 60 (33.3%) patients
were classified as sarcopenic, while 120
(66.7%) were non-sarcopenic based on
preoperative assessment of skeletal muscle
mass and handgrip strength. The mean age
of the study population was 57.8 £ 11.6
years, and males constituted 57.8% of the
participants.  Sarcopenic  patients were
significantly older and had a lower body
mass index compared with non-sarcopenic
patients.

Table 1: Baseline Characteristics

Sarcopenic Non- P-
Variables (nng) Sarcopenic value
(n=120)
BMI
(ke/m?) 22.4+3.1 |26.2+£4.0 |<0.001

Table 2: Postoperative Outcomes

Non-

. P-value
Sarcopenic

Outcome Sarcopenic

Surgical Site

Infection 16 (26.7%) |12 (10.0%) |/0.004

Pulmonary
Complication (|12 (20.0%) |8 (6.7%) 0.009
]

ICU 0 0

Admission 10 (16.7%) |7 (5.8%) 0.018
Mean

Hospital Stay |[11 + 4 7+3 <0.001
(days)

Mortality  [[5(8.3%)  |2(1.7%)  }0.031

Table 3: Length of Hospital Stay

Sarcopenic Non- P-
Variables (n=20) Sarcopenic value
(n=120)

Mean Agelos . 19 saz12  |<0.001
(years)

Male 38 (63.3%) (66 (55.0%) [(0.290
Gender =70 e )
Diabetes )¢ 46 704) 132 (26.7%) [0.008
Mellitus e e )

. Sarcopenic || Non-Sarcopenic
Variable (n=60) (n=120) P-value
Mean
Hospital | 11.2+4.1 7.1£3.0 <0.00
Stay (days)
Table 4: Multivariate Logistic Regression
Analysis for Predictors of Postoperative
Complications
. 95%
Variable AdJ.u sted Odds Confidence P-value
Ratio (AOR)
Interval
|Sarcopenia |2.84 11.49-541  ]0.002 |
Age =60 1)) 76 1.02-3.04  |0.041
years
Diabetes
Mellitus 1.69 0.98-2.93 0.058
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BMI <23

g/ 1.54

0.87-2.71

Discussion

The aim of this study was to assess the
association between preoperative sarcopenia
and postoperative complications among
individuals undergoing elective general
surgical procedures. In all, 60 (33.3%) of
the 180 individuals involved in the study
were sarcopenic and 120 (66.7%) were non-
sarcopenic. The results showed that
sarcopenic patients had a considerably
greater incidence of postoperative problems,
including surgical site infections, respiratory
difficulties, intensive care unit admission,
prolonged hospital stay and postoperative
mortality. Moreover, sarcopenia was still an
independent predictor of postoperative
complication following adjustment of
potential confounding factors with adjusted
odds ratio of 2.84 Our data imply
preoperative sarcopenia as an essential
measure of diminished physiological reserve
and increased surgical risk.The prevalence
of sarcopenia found in the present study was
33.3%. This is in the range of the values
reported in prior surgical populations
although reported prevalence varies widely
depending to patient characteristics, surgical
speciality, imaging methods and diagnostic
criteria employed to determine sarcopenia.
The assessment of skeletal muscle and

handgrip  strength in the present
investigation was compatible with the
current notion of sarcopenia, which

emphasises that the reduction of muscle
strength should be evaluated along with that
of muscle quantity or quality [1]. This may
allow a more clinically relevant assessment
than skeletal muscle mass alone.The present
results are in accordance with data from
earlier systematic reviews and meta-
analyses on the association of sarcopenia

with worse postoperative outcomes. Park et
al.  showed that consensus-defined
sarcopenia was linked with a significantly
higher risk of postoperative complications
after elective abdominal surgery even after
adjustment  for  confounding  patient
characteristics [6]. Likewise, Knoedler et al.
reported in a large systematic review and
meta-analysis of 294 studies and 97,643
surgical patients that sarcopenia was
associated  with  higher  postoperative
complications, mortality, and length of stay
in several surgical specialities [7].In the
present investigation, the incidence of
surgical site infection was considerably
higher in sarcopenic patients than non-
sarcopenic individuals. The association
observed could be explained by the
decreased nutritional and metabolic reserves
with loss of skeletal muscle. Skeletal muscle
is a significant reservoir of protein during
times of physiological stress and decreased
muscle mass may limit the body’s ability to
mount immunological responses and repair
tissue. Sarcopenia may also coincide with
malnutrition, chronic inflammation, frailty
and various comorbidities which may
further enhance the vulnerability to wound
associated consequences.The pulmonary
consequences were also  significantly
increased in sarcopenic patients. Weakness
of the muscles can affect how well the
muscles that control breathing work, how
well you can cough, how soon you can get
up and move around, and how well you
recover from anaesthesia and surgery. These
factors may be related to increased risk of
postoperative pulmonary problems. The
overall link between sarcopenia and
postoperative morbidity found in this study
is comparable with the results of
gastrointestinal surgical populations, where
the correct diagnosis of sarcopenia was
related with a much higher risk of
postoperative complications [8].A much
higher rate of sarcopenic individuals
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requiring intensive care unit hospitalisation
in the current investigation. These findings
further support the idea that sarcopenia
indicates diminished physiological reserve.
Patients with reduced muscle mass and
strength may have less capacity to bear the
metabolic, inflammatory and physiological
stress associated with surgery. Thus,
relatively comparable surgeries may lead to
various postoperative courses, depending on
the  patient’s  baseline  physiologic
state.Hospital stay was also significantly
prolonged among sarcopenic patients

Mean hospital stay was 11.2 + 4.1 vs 7.1
3.0 days among sarcopenic and non-
sarcopenic  patients, respectively. This
difference is clinically relevant as a longer
hospitalisation involves more health care
costs and possible further consequences
such as hospital-acquired infections,
physical deconditioning and delayed return
to routine activities. Similar data has shown
a relationship between sarcopenia and
extended postoperative hospitalisation in
several surgical populations [7].In the
present investigation, sarcopenic individuals
also had considerably greater postoperative
mortality. Although the difference between
the sarcopenic and non-sarcopenic groups is
tiny in absolute terms, this finding is
consistent ~with prior findings that
sarcopenia is a predictor of higher
postoperative mortality. A meta-analysis of
elective abdominal surgery showed that
sarcopenic patients had increased in-hospital,
30-day and 90-day mortality compared to
non-sarcopenic individuals [6]. Similarly, a
large systematic study across different
surgical specialities demonstrated
consistently worse survival in patients with
sarcopenia [7].Multivariable analysis
revealed an independent association
between sarcopenia and postoperative
complications after adjustment for other
clinical variables. Age >60 years was also
independently related with increased risk of

problems. This conclusion implies that pre-
operative risk assessment should include
both chronological age and biologic or
physiologic reserve. Sarcopenia could
provide extra information over and above
age alone, as not all elderly individuals have
the same degree of muscle loss or functional
impairment.There was a trend to a
relationship between diabetes mellitus and
postoperative complications, but this did not
reach statistical significance following
multivariable correction. Likewise, BMI
less than 23 kg/m2 was not independently
related with postoperative problems. These
results underscore a major limitation of the
use of body weight or BMI alone as an
indicator of dietary and physiological
condition. A patient may have normal or
increasing BMI, but have decreased skeletal
muscle mass and impaired muscle
performance.  Therefore, the  direct
assessment of muscle health might provide
more useful prognostic information than
standard  anthropometric =~ measurements
alone.The results of this study have
substantial implications for pre-operative
surgical practice. Sarcopenia assessment in
the preoperative period may predict patients
at increased risk of unfavourable
postoperative outcomes. Computed
tomography imaging at the third lumbar
vertebral level, when applied within the
framework of regular clinical examination,
provides an opportunity to quantify skeletal
muscle quantity without the need for
additional imaging. The assessment of
handgrip strength may also supplement the
radiological assessment by providing
information on muscle function. Thus the
combination of these parameters might help
to identify individuals who could benefit
from further pre-operative
optimisation.Early diagnosis of sarcopenia
also provides a chance for intervention prior
to  surgery. Nutritional optimisation,
resistance  exercise, physiotherapy and
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multimodal prehabilitation may increase
functional ability and potentially minimise
postoperative morbidity. Recent evidence
suggests that prehabilitation interventions
may improve physical recovery and selected
postoperative ~ outcomes,  while  the
appropriate components and duration of
prehabilitation  programs  are  under
investigation [9,10].The current study had
various  strengths.  The  prospective
observational approach enabled rigorous
preoperative assessment of sarcopenia and
follow-up of patients for postoperative
outcomes. The use of both skeletal muscle
index and handgrip strength allowed to
evaluate  anatomical and  functional
characteristics =~ of  sarcopenia.  The
postoperative complications were also
studied for 30 days and evaluated with the
Clavien-Dindo classification , providing a
standardised evaluation of postoperative
morbidity.However, several constraints need
to be considered. Firstly, the study was
conducted in a single tertiary-care facility
and hence the results may not be
generalisable to other health-care settings.
Second, the number of patients studied was
restricted, and bigger multicenter trials
might give more precise estimates of risk.
Third, the inclusion of patients undergoing
diverse elective general surgical procedures,
with variability in operative complexity,
may have altered postoperative outcomes.
Lastly, this was an observational study, and
a causal association between sarcopenia and
postoperative problems could not be
definitely demonstrated.In general, the
results of the current study support the
increasing evidence that preoperative
sarcopenia is an important predictor of
postoperative morbidity. Sarcopenic patients
had greater incidence of surgical site
infection, pulmonary problems, intensive
care unit admission, longer hospitalisation
and postoperative mortality. Sarcopenia
remained an independent predictor after

multivariable analysis, suggesting that the
evaluation of muscle mass and strength can
offer therapeutically relevant information in
preoperative  risk  stratification.  Thus,
incorporating sarcopenia screening into the
normal surgical assessment may be a useful
tool for identifying patients at high risk and
for facilitating nutritional and physical
prehabilitation before elective surgery.

Conclusion

The current study found that among patients
having general surgery, preoperative
sarcopenia was substantially linked to a
higher risk of postoperative problems.
Compared to non-sarcopenic patients,
sarcopenic patients had greater incidence of
surgical site infections, pulmonary problems,
extended hospital stays, critical care
hospitalizations, and postoperative mortality.
The results indicated that in order to identify
high-risk patients, standard preoperative
evaluation should include an assessment of
muscle mass and strength. In patients
undergoing general surgery, early detection
and treatment of sarcopenia through dietary
optimization and prehabilitation techniques
may accelerate recovery, lower morbidity,
and improve postoperative results.
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