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Abstract

The loss of skeletal muscle mass and function is defined as sarcopenia, which might develop in elderly patients with
cancers. It has been indicated as a potential negative factor in the survival of patients with malignant tumours. The
aim of this systematic review and meta-analysis was to evaluate the associations between sarcopenia and survival out-
comes or postoperative complications in patients with oesophageal cancer (EC). Web of Science, Embase, Medline, and
Cochrane Library databases were searched until 10 May 2022, using keywords: sarcopenia, oesophageal cancer, and
prognosis. Studies investigating the prognostic value of sarcopenia on EC survival were included. Forest plots and sum-
mary effect models were used to show the result of this meta-analysis. The quality of included studies was evaluated
with the Newcastle-Ottawa Scale (NOS). A total of 1436 studies were identified from the initial search of four data-
bases, and 41 studies were included for the final quantitative analysis. This meta-analysis revealed a significant associ-
ation between sarcopenia and overall survival (OS) [hazard ratios (HR):1.68, 95% confidence interval (CI):1.54–1.83,
P= 0.004, I2 = 41.7%] or disease-free survival (DFS) 1.97 (HR: 1.97, 95% CI: 1.44–2.69, P = 0.007, I2 = 61.9%) of EC
patients. Subgroup analysis showed that sarcopenia remained a consistent negative predictor of survival when strati-
fied by different treatment methods, populations, or sarcopenia measurements. Sarcopenia was also a risk factor for
postoperative complications with a pooled odds ratio of 1.47 (95% CI: 1.21–1.77, P = 0.094, I2 = 32.7%). The NOS
scores of all included studies were ≥6, and the quality of the evidence was relatively high. The results from the study
suggested that sarcopenia was significantly associated with both survival outcomes and postoperative complications
in EC patients. Sarcopenia should be appropriately diagnosed and treated for improving short-term and long-term out-
comes of patients with EC.
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Introduction

Oesophageal cancer (EC), one of the most malignant tu-
mours, is the 6th most deadly cancer around the world.1

The two main pathological subtypes of EC are oesophageal
squamous cell carcinoma (ESCC) and oesophageal adenocar-
cinoma (EAC), which are most prevalent in Eastern Asia
and Western countries, respectively.2 Despite the significant

improvement in treatment strategies during the last decade,
the prognosis of patients with EC remained relatively poor,
with below 30% 5 year survival rate.3,4 Therefore, identifying
a specific predictor of survival outcome and postoperative
complication risk is vital for improving the outcome of EC
patients. The introduction of novel predictors of prognosis
is helpful for the decision-making of therapy and overall risk
stratification.
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Loss of muscle mass, commonly referred to as sarcopenia,
is an essential feature of patients with malnutrition. Sarcope-
nia is usually found in elderly people with cancer, which is
caused by a negative balance between insufficient food
intake and high tumour metabolism.5 Various methods have
been utilized to evaluate sarcopenia. The skeletal muscle
index (SMI) is a commonly used method to measure sarcope-
nia, calculated as the total muscle area observed on com-
puted tomography (CT) scan at the level of the third lumbar
vertebra divided by the height squared.

Patients with EC are likely to present with reduced food in-
take because of tumour blocking or anatomical changes after
esophagogastrostomy. Thus, patients with EC are prone to
develop sarcopenia because of insufficient nutritional
support.6 It was reported that sarcopenia had a high inci-
dence rate of 75% for EC patients,7 and early studies had in-
dicated that sarcopenia was a risk factor for postoperative
complications and EC prognosis.8–10 However, considering
the limited sample size in single clinical research, the impact
of sarcopenia on postoperative complications and survival of
EC patients needed to be further investigated through the
meta-analysis of all available data. Deng et al. conducted a
meta-analysis to detect sarcopenia effects on long-term
survival of patients with EC,11 however, they only included
11 studies with 1520 patients, and the selected studies were
dated up to 2018. In addition, Uzair et al.12 had conducted
another meta-analysis, including 21 studies published before
2020 about sarcopenia assessed solely by CT-based body
imaging and included patients who underwent surgery with
curative intent. Therefore, with more up to date research,
this study aimed to make a significant contribution to quanti-
tatively summarize all the existing evidence and achieve a
better understanding of the clinical significance of sarcopenia
with regard to prognosis and postoperative complication
prediction in patients with EC.

Materials and methods

Search design

This systemic review and meta-analysis were conducted
according to the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA statement).13 Web of
Science, Embase, Medline, and Cochrane Library were inde-
pendently searched. The search was completed on 18 April
2022. Case reports, reviews, expert opinions, and conference
abstracts were excluded.

Study selection

The included studies met the following criteria: (i) studies
of patients who were pathologically diagnosed with EC; (ii)

studies must report the measurement of sarcopenia; (iii)
studies divided patients into different groups according to
the standard of sarcopenia; (iv) studies reported hazard ratios
(HRs) or odds ratios (ORs) of postoperative complications,
survival outcomes of patients with EC and 95% confidence
intervals (95% CIs); (v) The Newcastle-Ottawa Scale (NOS)
scores of studies were ≥6. During the selection process,
studies were excluded if (i) the study duplicated research;
(ii) patients had non-oesophageal cancer or had no patholog-
ical diagnosis; (iii) animal experiments; (iv) studies reporting
incomplete data. Two researchers (P. F. and J. Z.) searched
the databases independently, and each was blinded to the
other’s results. If disagreements occurred, the results were
delivered to the third researcher (X. X.) to evaluate and come
to an agreement.

Data extraction

Data extraction was conducted independently by P. F. and
J. Z. The following data were retrieved: first author name,
publication year, sample size, cancer types, tumour stage,
the measurement of sarcopenia, correlated HRs and ORs of
postoperative complications with 95% CIs, and other factors.
The details of included studies are shown in Table 1. HRs
were primarily extracted from multivariate analyses, other-
wise from univariate analyses or software to extract from
the survival analysis charts.

Quality assessment

Quality assessment of the included studies was evaluated ac-
cording to the standard of the NOS. Studies with scores of ≥6
were considered of high quality. Two researchers extracted
data independently to reduce risk and other biases. After
completion of data extraction, all the search findings and
the review processes were evaluated by the third researcher,
who also determined the inclusion criteria of the studies.

Statistical analysis

Forest plots were conducted to show the effect size of
selected studies in our meta-analysis and to visualize the
results. In the forest plot, the effects size of each included
study was utilized to pool an effects summary using a proper
effects model. I2 statistics were used to test the heterogene-
ity among studies. When the heterogeneity analysis was com-
pleted, an appropriate effects summary model was chosen to
analyse according to the I2 value. If the I2 value was ≥50%, we
considered that the study had significant heterogeneity, and
the random-effects model was used to pool the effect size
(I2 ≥ 50%). If the I2 value was <50%, we considered that
the research heterogeneity was acceptable (I2 < 50%), and
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the fixed-effects model was applied. The log HR and OR with
their standard errors (SE) were recognized as effects size to
pool in summary, with the pooled results value showing the
influence of sarcopenia on EC prognosis. Generally, the
pooled HR and OR values of >1 indicated worse survival
and risk factors. To test the reliability of the pooled effects
size in the meta-analysis, a sensitivity analysis of the included
studies was conducted by removing one single study in turn.
To estimate the publication bias among the studies, Begg’s
test was applied by assessing the P value and asymmetry of
an inverted funnel plot, and it is considered that there was
no publication bias among the included studies when the
P value was >0.05. For studies that had not directly reported
the exact value of HRs, the Engauge Digitizer was utilized to
retrieve the data from the survival curves. Analysis of the
data in this meta-analysis was conducted by utilizing the
STATA 12.0 software package.

Results

Search results

The flow chart shown in Figure 1 demonstrates the selection
of studies included in this meta-analysis. A total of 1436 stud-
ies were found through the initial search of the electronic da-
tabase. After removing duplicates, 713 studies were ex-
cluded. When reviewing the titles and abstracts, 637 studies
were further excluded because of irrelevant contents, and
the last 86 relevant studies underwent full-text screening.

After the full-text screening, 45 studies were excluded for in-
eligibility because of failure to meet the inclusion criteria or
because the data in the studies could not be retrieved.
Ultimately, a total of 41 studies were included in this
meta-analysis (Figure 1).

Study characteristics

Table 1 shows the main characteristics and details extracted
from all included studies. The total number of included pa-
tients was 5965, with the median age ranging from 54.1 to
69.2 years and sample sizes ranging from 35 to 411. Over
half of the patients included in this meta-analysis were from
Japan, and a large proportion of studies did not strictly di-
vide EC subtypes according to the pathologic diagnosis.
Most patients with EC had surgical resection combined with
neoadjuvant therapy. Four studies investigated patients who
underwent chemoradiotherapy only, patients in three stud-
ies had undergone surgery combined with adjuvant therapy,
and three studies reported patients treated with surgery
combined with neoadjuvant and adjuvant treatment. In only
two studies, patients with EC underwent surgery only. The
follow-up time varied in different studies ranging from 21
to 120 months. In addition, various measurements of sarco-
penia were applied in different studies. A large proportion
of studies applied the SMI as a standard to evaluate sarco-
penia through CT images to measure the total skeletal mus-
cle mass at the third lumbar level normalized by the square
of height value. In addition, some studies used the psoas

Figure 1 The flow diagram indicated the process of study selection.
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muscle index (PMI) to measure sarcopenia, whereas
Matsunaga et al.14 utilized electrodes to calculate the skele-
tal muscle mass (SMM) automatically and patients with
SMM value lower than 90% standard SMM were grouped
into the sarcopenia group. Thirty-nine studies used overall
survival (OS) as the survival outcomes of patients with EC
and reported their HRs, while nine studies reported HR for
disease-free survival (DFS). The progression-free survival
(PFS) and recurrence-free survival (RFS) were reported in
two and five studies, respectively. Seventeen studies
reported the incidence of postoperative complications in
patients with or without sarcopenia, from which the OR
could be calculated. More details about each study are
available in Online Resource S1.

Quality assessment

All included research in our meta-analysis were cohort
studies, and the quality assessment and risk of bias were
conducted in accordance with the NOS. The NOS score of
each included study is listed in Table 1; all studies evaluated
were of high quality (NOS score ≥6).

Prognostic value of sarcopenia in patients with EC

Association of sarcopenia with overall survival
The results of this meta-analysis show that sarcopenia could
significantly predict survival outcomes in patients with EC.

Figure 2 Forest plot of studies evaluating hazard ratios of sarcopenia and the overall survival of oesophageal cancer.
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Patients with sarcopenia were significantly associated with
poorer OS with a pooled HR of 1.68 (95% CI: 1.54–1.83)
(Figure 2). According to the value of I2 (I2 = 41.7%), we con-
sidered that there was an acceptable heterogeneity among
studies that reported the HRs for OS, hence a fixed-effects
model was used to evaluate the data.

Association of sarcopenia with disease-free survival and
recurrence-free survival
Nine studies investigated the association between sarcopenia
and DFS, while five studies investigated the RFS; among the
EC patients, sarcopenia was also shown to be an
unfavourable predictor, with the pooled HR for DFS being
1.97 (95% CI: 1.44–2.69) compared with those patients with-
out sarcopenia (Figure 3). A random-effects model was used
to evaluate for moderate heterogeneity, and it was found
that the I2 value was 61.9%. However, such statistical signifi-
cance was not detected in RFS for the 95% CI incorporated
with the null line (HR: 1.50, 95% CI: 0.93–2.42) (Online Re-
source S2).

Subgroup analysis of sarcopenia in EC prognosis
To investigate the prognostic value of sarcopenia in depth,
we also conducted subgroup analyses based on different clin-
ical features. Subgroup analysis by treatment modalities
showed sarcopenia was significantly associated with poor
OS in those patients who underwent neoadjuvant therapy
followed by surgery (HR: 1.67, 95% CI: 1.48–1.88) and those
who received neoadjuvant therapy and surgery combined
with adjuvant therapy (HR: 1.47, 95% CI: 1.10–1.95). For EC
patients undergoing non-surgical treatments, the pooled HR

for OS was 1.59 (95% CI: 1.07–2.35). However, no statistical
significance was found in patients who underwent surgery
only (HR: 2.15, 95% CI: 0.84–5.53) or patients treated with
surgery combined with postoperative adjuvant therapy (HR:
2.49, 95% CI: 0.81–7.64) (Figure 4A). After analysing sub-
groups based on different populations, we verified that sar-
copenia was associated with a worse prognosis for patients
from either Asian or non-Asian countries, the pooled HR
was 1.75 (95% CI: 1.58–1.94) or 1.52 (95% CI: 1.30–1.77) re-
spectively (Figure 4B). When stratified by the measurements
of sarcopenia, most studies utilized the SMI to assess sarco-
penia at the level of the third lumbar vertebra through CT
scanning (HR: 1.64, 95% CI: 1.49–1.81), and six studies ap-
plied non-SMI parameters to identify sarcopenia (HR: 1.82,
95% CI: 1.51–2.20) (Figure 4C). In addition, nine studies had
only investigated the impact of sarcopenia on ESCC patients,
and the pooled HR for OS was 1.77 (95% CI: 1.21–2.58)
(Figure 5), suggesting that sarcopenia was still a negative in-
dicator of ESCC patients.

Sarcopenia and postoperative complications
In this meta-analysis, 17 studies reported the OR of postoper-
ative complications in patients with EC. Based on the value of
I2 (I2 = 32.7%), we considered the heterogeneity was low, and
the fixed-effects model was used. The results demonstrated
that the pooled OR was 1.47 (95% CI: 1.21–1.77), indicating
a significantly higher risk of postoperative complications for
patients with sarcopenia compared with those patients with-
out sarcopenia (Figure 6A).

Among those studies which had reported the OR of sarco-
penia on detailed postoperative complications, including

Figure 3 Forest plot of studies evaluating hazard ratios of sarcopenia and the disease-free survival of oesophageal cancer.
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anastomotic leak, pulmonary complications, surgical-site in-
fection, cardiovascular complication, and recurrent laryngeal
nerve paralyses, the results showed sarcopenia was a risk fac-
tor for the anastomotic leak (OR = 1.46; 95% CI: 1.13–1.90)
(Figure 6B) and pulmonary complications (OR = 1.84; 95%
CI: 1.45–2.33) (Figure 6C), but no statistical significance was
found for surgical-site infection (OR = 1.05; 95% CI: 0.67–
1.66) (Figure 6D), cardiovascular complication (OR = 1.11;

95% CI: 0.70–1.74) (Figure 6E) or recurrent laryngeal nerve
paralyses (OR = 0.90; 95% CI: 0.55–1.47) (Figure 6F).

Sensitivity analysis and publication bias
To assess the stability and reliability of the original analysis, a
sensitivity analysis was applied through sequential removal of
each study. The result showed that the survival outcome of
the prime analysis was not impacted by removing any single

Figure 4 Forest plot of studies evaluating hazard ratios of sarcopenia and the overall survival of oesophageal cancer, stratified by (A) treatment mo-
dalities; (B) population; (C) sarcopenia measurement.

Figure 5 Forest plot of studies evaluating hazard ratios of sarcopenia and the overall survival of oesophageal squamous cell cancer.
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Figure 6 (A) Forest plot of odds ratios for postoperative complications in sarcopenic patients compared with non-sarcopenic patients, and subgroup
stratified by (B) anastomotic leakage; (C) pulmonary complications; (D) surgical-site infection; (E) cardiovascular complication; (F) recurrent laryngeal
nerve paralyses.
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study, even when removing studies of relatively low quality.
Moreover, hidden publication bias was tested using Begg’s
test. A symmetrical appearance was checked in the funnel
plot. The P value of Begg’s test was 0.091 for OS and 0.140
for DFS (Figure 7). Therefore, no notable publication bias
was found in the meta-analysis.

Discussion

Most EC patients with advanced stage are found with the syn-
drome of dysphagia, and the risk of malnutrition in these pa-
tients is excessively increased.15,16 It is imperative to identify a
reliable index to evaluate the nutritional status of EC patients
and supplement with proper nutritional support. Traditional
nutritional body mass index (BMI) had some limitations, as it
failed to reflect the precise nutrition status and body
composition.17 Some other indexes, such as the malnutrition
screening tool (MST), patient-generated subjective global as-
sessment (PG-SGA), and nutritional risk screening (NRS), have
been utilized in clinics to evaluate the nutritional level of pa-
tients with cancer.18 However, these indexes had limited pre-

dictive value and have not been widely utilized in clinical prac-
tice, and it is of great necessity for confirming an indicator to
precisely predict the malnutritional status of EC patients. Re-
cently, sarcopenia, first proposed by Rosenberg in 1989 to de-
scribe the phenomenon of muscle mass reduction with ad-
vancing age, has attracted our interest as a new nutritional
indicator because of its superior predictive properties.19 The
main characteristic of sarcopenia is the infiltration of connec-
tive tissue and fat into muscle tissue with a decreased number
of type 1 and 2 fibres and reduced motor units.20 In recent
years, sarcopenia has been recognized as a core standard for
evaluating nutritional levels, especially in patients with
cancer.21 It has been shown to be closely correlated with ad-
verse clinical outcomes in patients who underwent
chemotherapy.22 In terms of EC, previous studies have shown
that the incidence rate of sarcopenia could be up to 75%.23

Because of the high prevalence of sarcopenia in EC, it is impor-
tant to determine if sarcopenia has prognostic value in pa-
tients with EC. Thus, this meta-analysis was conducted to ex-
plore the influence of sarcopenia on patients with EC.

In our study, we included 41 studies with a total of 5965 pa-
tients with EC. According to the results of the meta-analysis,
forest plots clearly showed that sarcopenia could significantly

Figure 7 (A) Sensitivity analysis for meta-analysis of sarcopenia for OS. (B) Sensitivity analysis for meta-analysis of sarcopenia for DFS. (C) Funnel plots
of publication bias for meta-analysis of sarcopenia for OS. (D) Funnel plots of publication bias for meta-analysis of sarcopenia for DFS.
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predict worse OS and DFS. Sarcopenia was also shown to be a
risk factor for postoperative complications. Furthermore,
based on the results of the subgroup analysis, sarcopenia
was significantly associated with poor OS with different thera-
pies, populations, and even different sarcopenia measure-
ment subgroups. It was also identified as a risk factor for major
postoperative complications including anastomotic leak and
pulmonary complications. Still, sarcopenia was not signifi-
cantly associated with surgical-site infections, cardiovascular
complications, and recurrent laryngeal nerve paralysis. Such
discrepancy might partly be attributed to the low incidence
of these complications after esophagectomy as well as the lim-
ited number of relevant clinical research, which may make the
results biased to a certain extent. In terms of subgroup analy-
sis, in patients who only underwent surgery and those who
were treated with surgery combined with postoperative adju-
vant therapy, no statistical association was found between sar-
copenia and their prognosis. Such results might partly be ex-
plained by the imbalanced clinical baseline of patients within
different subgroups and the limited number of studies. Mean-
while, according to the I2 value of these two subgroups
(I2 = 72.2% and I2 = 83.5%), high heterogeneity existed among
the two subgroups, which might result in the pooled results
deviating from the actual outcomes, and more studies are
needed to confirm this conclusion. Taken together, we con-
sider sarcopenia to be a negative predictor for patients with
EC and a risk factor for postoperative complications. We sug-
gest that sarcopenia is a robust predictive factor and should
be incorporated in the routine evaluation of patients with
EC, which might be useful for clinicians to adjust treatment
strategies and deliver appropriate nutrition support in time.

Besides sarcopenia, myosteatosis is also an important indi-
cator of muscle depletion. Myosteatosis, characterized by de-
creasing muscle radiodensity and abnormally fat infiltration
in skeletal muscle, could be analysed through an advanced
CT scan. Some early studies had indicated that myosteatosis
was correlated with worse clinical outcomes in patients with
pancreatic cancer.24 Interestingly, conflicting results were re-
ported in studies conducted by Gabiatti et al. and Srpcic
et al. They had investigated the myosteatosis for EC patients
by mean muscle attenuation (MA). Srpcic et al. demonstrated
in their study that myosteatosis in patients who underwent
esophagectomy was associated with poorer OS. However, in
the study of Gabiatti et al., EC patients with myosteatosis pre-
sented a favourable prognosis. Unfortunately, the number of
studies investigating myosteatosis in EC patients was limited,
and these results could not be systematically analysed in our
meta-analysis. Therefore, more high-quality clinical research
is necessary to investigate the impact of myosteatosis on EC
patients and to get a convincing conclusion.

There are two relevant studies published before. Deng
et al. conducted a meta-analysis to detect sarcopenia effects
on the long-term survival of patients with EC.11 However,
they only included 11 studies with 1520 patients, and the se-

lected studies were dated till 2018. In addition, Uzair et al.12

had conducted a meta-analysis focusing on sarcopenia deter-
mined by SMI. They reported that sarcopenia was associated
with poor survival outcomes in EC patients who had under-
gone surgical therapy. However, it only included 21 studies in-
volving 3966 patients published before 2020, and significant
heterogeneities among studies could be seen in their meta-
analysis. However, there are several new findings that greatly
surpass these previously reported meta-analyses: (1) Our
analysis included the largest number of studies and sample
size. The amount of included studies was up to 41 with
5965 EC patients; (2) We also included the latest literature
published till 2022; (3) We provided more comprehensive in-
formation than previous studies. In Uzair’s study, they in-
cluded only EC patients treated with surgery but not the pa-
tients who underwent non-surgery methods such as
chemoradiotherapy. In addition, all included studies in Uzair’s
research utilized SMI as the only parameter to measure sar-
copenia. To our knowledge, diagnosing sarcopenia using CT
imaging has not yet been established, and the optimal mea-
surement of sarcopenia has not reached a consensus. Thus,
we also incorporated studies applying other parameters in
measuring sarcopenia, such as the sex-specific 25th percen-
tile for the PMI and the standard of SMM. We have made
subgroup analyses based on different treatment modalities
and investigated the association between survival and sarco-
penia in depth. In addition, they did not report the data on
the uncommon postoperative complications such as
surgical-site infection, cardiovascular complications, and re-
current laryngeal nerve paralysis, which we had also evalu-
ated. So, our manuscript represents the most up-to-date
and comprehensive evidence available for elucidating the im-
pact of sarcopenia on the prognosis of EC patients.

In addition to patients with EC, sarcopenia has also been
shown to act as a negative factor in other malignancies such
as colorectal cancer, breast cancer, and lung cancer.25–27 How-
ever, the actual mechanism of how sarcopenia is involved in
EC prognosis remains elusive. During the last two decades,
the concept of skeletal muscle acting only as a motor unit
has been challenged. An increasing number of studies have
verified that muscle could serve as a modulator of immune
regulation by releasing peptides and cytokines.28,29 Tradition-
ally, it is believed that sarcopenia is complicated with de-
creasing nutritional levels and suppressed immune
function.30 Growing evidence have identified that muscle
can produce two cytokines IL-7 and IL-15, which are essential
in maintaining immune function and developing immature
lymphocytes.31 Interestingly, both cytokines have been
shown to be inversely associated with skeletal mass, suggest-
ing the link between sarcopenia and decreasing immune
function.31,32 Moreover, sarcopenia may also be related to
the sensitivity of tumour cells to immunotherapy. Nishioka
et al. found that in patients with advanced non-small-cell
lung cancer treated with immune checkpoint inhibitors ther-
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apy, patients with sarcopenia were less likely to achieve bet-
ter immunotherapy outcomes,33 which indicated that sarco-
penia might impair the immune system in anti-tumour re-
sponse. Apart from immunity resistance, some scholars hold
the view that patients with sarcopenia are prone to develop
insulin resistance, and previous studies have shown that insu-
lin resistance involves various pathways of tumour
progression.34 Consequently, it is imperative to conduct more
research to investigate the exact mechanism through which
sarcopenia impacts the prognosis of EC.

Although this meta-analysis compiles the evidence and
illustrates that sarcopenia acts as a critical factor with prog-
nostic value in EC, it still has certain limitations. First of all,
ESCC and EAC are the two main histological types of EC. In
this meta-analysis, we had conducted a subgroup analysis
among nine studies that had only included ESCC patients.
However, most of the selected studies did not analyse two
subtypes of EC separately, so we could only analyse them to-
gether. And there was one study that included EAC patients
solely. Without enough studies, the subgroup analysis on
EAC patients could not be achieved. Because the oncological
features of ESCC and EAC are relatively different, this may
weaken the reliability of the conclusion to some extent. In ad-
dition, few studies applied the same cut-off values of SMI to
evaluate sarcopenia, and the subgroup analysis based on
cut-off values of SMI was unable to be achieved. Therefore,
more multicentre clinical studies with strong evidence are re-
quired to confirm the prognostic value of sarcopenia in EC,
and well-recognized measurements or standards to evaluate
sarcopenia should be further established.

Conclusions

This systematic review and meta-analysis confirmed that
sarcopenia was significantly associated with both survival

outcomes and postoperative complications in EC patients.
We suggest that sarcopenia should be incorporated in rou-
tine evaluation and appropriately diagnosed for patients with
EC, which might be helpful for clinicians to adjust treatment
and deliver timely nutrition support for improving patients’
short-term and long-term outcomes.
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