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Abstract

Introduction. Esophageal cancer remains a major global health challenge, ranking among the leading
causes of cancer-related mortality. Esophagectomy, a standard treatment for resectable cases, is associated
with high rates of postoperative complications, significantly impacting patient outcomes. Among various
risk factors, sarcopenia - a condition characterized by decreased skeletal muscle mass and strength - has
emerged as a potential predictor of adverse postoperative outcomes. However, its precise influence on
esophagectomy-related morbidity and mortality remains unclear, warranting further investigation.

Aim. This systematic review and meta-analysis aimed to evaluate the impact of sarcopenia on early
postoperative outcomes in patients undergoing esophagectomy for esophageal cancer. Specifically, we assessed
the association between sarcopenia and postoperative complications, anastomotic leakage, and mortality.
Materials and methods. A systematic literature search was conducted in MedLine and Cochrane Library
Central for studies published between January 2020 and September 2024, adhering to PRISMA guidelines.
Eligible studies included cohort studies and clinical trials comparing sarcopenic and non-sarcopenic
patients undergoing esophagectomy. Data extraction focused on patient demographics, sarcopenia
assessment methods, and postoperative outcomes. A meta-analysis was performed using a random-effects
model, with results expressed as log odds ratios and 95% confidence intervals (Cls). Heterogeneity was
assessed using the I? statistic, and publication bias was evaluated through funnel plot asymmetry tests.
Results. A total of 10 studies, encompassing 1,382 patients, met the inclusion criteria. The pooled
analysis revealed that sarcopenia was significantly associated with an increased risk of postoperative
complications (log odds ratio: 0.725, 95% CI: 0.221 to 1.229; p = 0.005), with moderate heterogeneity
(I> = 49.3%). However, no significant association was found between sarcopenia and anastomotic leakage
(log odds ratio: -0.376, 95% CI: -1.537 to 0.785; p = 0.525), despite high heterogeneity (I* = 74.1%).
Similarly, no significant relationship was observed between sarcopenia and postoperative mortality (log
odds ratio: 0.803, 95% ClI: -2.200 to 3.806; p = 0.600), with moderate heterogeneity (I* = 63.1%).
Conclusions. Sarcopenia significantly increases the risk of postoperative complications in esophageal cancer
patients undergoing esophagectomy, underscoring the need for preoperative muscle mass assessment
and targeted nutritional or rehabilitation interventions. However, its association with anastomotic leakage
and mortality remains inconclusive. Further research with standardized sarcopenia definitions and larger
patient cohorts is necessary to refine clinical risk stratification and optimize perioperative care strategies.

Keywords: Sarcopenia, Esophageal Cancer, Esophagectomy, Postoperative Complications, Anastomotic
Leak, Mortality

INTRODUCTION mortality [1]. For patients with resectable disease,
esophagectomy remains the cornerstone of curative
treatment, frequently performed alongside neoadjuvant
chemoradiotherapy. Despite its therapeutic intent,

Esophageal cancer is the eighth most prevalent
malignancy globally and ranks sixth in cancer-related
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esophagectomy is associated with high morbidity and
mortality rates, with anastomotic leakage recognized as
one of the most critical postoperative complications.

Reported complication rates for esophagectomy
range widely, from 45% to 66%, with major complications
(Clavien-Dindo grade > 3) occurring in approximately
30-35% of cases. Among these, anastomotic leakage
represents a severe complication, affecting 20-30% of
patients postoperatively [2, 3]. Assessment of surgical
candidacy necessitates a comprehensive evaluation of
the patient’s general health, with particular emphasis
on nutritional status, including both caloric and protein
intake.

Malnutrition is frequently observed in individuals
with esophageal cancer, largely due to the disease’s
obstructive symptoms that hinder sufficient food intake,
leading to inadequate energy and nutrient levels.
Additionally, esophageal cancer can provoke a prolonged
inflammatory state and heightened metabolic activity,
which worsens cachexia and contributes to ongoing
weight loss. Treatment side effects often add to these
nutritional challenges, complicating efforts to maintain
adequate nourishment [4].

Sarcopenia, characterized by diminished muscle
strength and skeletal muscle mass, is a condition prevalent
in patients with esophageal cancer, with rates ranging
widely from 14.4% to 81% [5] The gold standard for
sarcopenia assessment is skeletal muscle mass (SMM)
measurement via the skeletal muscle index (SMI),
calculated from computed tomography (CT) imaging
of the lumbar vertebrae. Since CT imaging is routinely
conducted as part of the preoperative assessment for
esophageal cancer, SMM evaluation is both feasible and
cost-effective [6].

AIM

This systematic review and meta-analysis aim
to elucidate the impact of sarcopenia on postoperative
outcomes in patients undergoing curative esophagectomy
for esophageal cancer. Through a synthesis of current
evidence, this study seeks to determine the extent to which
sarcopenia influences recovery, complication rates, and
overall prognosis in this high-risk patient population.

MATERIALS AND METHODS

The systematic review and meta-analysis were
conducted in alignment with PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
guidelines [7].

Eligibility Criteria

Inclusion criteria consisted of cohort studies and
clinical trials involving adults (=18 years) with sarcopenia
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undergoing esophagectomy for esophageal cancer.
Exclusion criteria ruled out studies that did not fit the
inclusion criteria, cases where surgery was performed for
non-cancerous conditions, and animal studies.

Search strategy

An online search was conducted in parallel and
independently by two reviewers through MedLine and
Cochrane Library Central alongside a manual search of
references from all included studies, previous systematic
reviews and meta-analyses. The search strategy was
developed from the January 2020 to September 2024
based on a combination of MeSH terms and keywords
((«sarcopenia» AND «esophagectomy» AND «esophageal
cancer» AND («retrospective» OR «prospective» OR
«randomized controlled trial» OR «meta-analysis» OR
«systematic review»; (TITLE-ABS-KEY (sarcopenia)
AND TITLE-ABS-KEY (esophagectomy) AND TITLE-
ABS-KEY («esophageal cancer» AND (TITLE-ABS-
KEY («postoperative outcomes») OR TITLE-ABS-KEY
(«postoperative complications») OR TITLE-ABS-KEY
(«perioperative outcomes»)).

Study selection

Study selection was performed independently by
two reviewers and, in cases of disagreement, a third senior
reviewer resolved conflicts after a discussion with the
initial reviewers. The selection process involved screening
titles and abstracts, followed by a full-text review based
on the eligibility criteria. There were no restrictions on
publication language or period, and no filters were applied
during the selection.

Data extraction

Baseline characteristics were extracted for each
study, including variables such as mean patient age, type
of esophageal cancer, clinical staging, use of neoadjuvant
therapy, type of esophagectomy performed, and key
outcomes such as postoperative mortality, complication
rates, and incidence of anastomotic leak.

Statistical analysis and data synthesis

Data were manually extracted independently by two
reviewers and then meta-analyzed using the The jamovi
project (2024). jamovi (Version 2.5) [Computer Software].
The summary results were expressed as risk difference
(RD) for categorical variables and mean differences (MD)
for continuous variables. A 95% confidence interval was
applied. Statistical heterogeneity was evaluated using the
I test. A random effect model was applied to weigh the
statistical and clinical heterogeneity. The meta-analysis
was synthesized with forest plots.

Outcomes

The following outcomes were analyzed: postoperative
mortality, postoperative complications, anastomotic leak.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
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Figure 1. PRISMA flow diagram for search strategy and study selection.

RESULTS

Study characteristics

As shown in the study selection flow diagram, the
initial search identified 122 records. After eliminating

duplicates and excluding studies that did not meet
eligibility criteria, 64 studies remained for full-text
review. From these, 10 studies, including data from 1,382

patients across retrospective and prospective observational
cohorts, met the final inclusion criteria (Table 1) [8-18].

Table 1
Characteristics of included studies
. Sample [ Mean | Sarcopenia . S

Study Year Design Size Age | Assessment Sarcopenia Definition
Fehrenbach U . Computed |SMI < 52.4 cm?/m? for men;
et al. 2021 | Retrospective 85 64.3 tomography |SMI < 38.5 cm./m? for women;
Kawakita Y . Computed |PMI < 3.85 cm?/m? for men;
et al. A | IRgmmpesitve) 1 e tomography |PMI < 2.42 cm?/m? for women,
Mayanagi S . Computed |PMI < 6.36 cm?/m? for men;
et al. 2021 |Retrospective| 187 628 tomography |PMI < 3.92 cm?*m? for women,
Menezes TM . Computed |MMI 43 cm?/m? if BMI < 25, 53 cm?*m? if BMI > 25 for men;
et al. AN ISsimsspssite) 20 e tomography |MMI 41 cm*m? for women
Murnane LC . Computed |SMI < 52.4 cm?/m? for men;
et al. 2021 |Retrospective| 108 66 tomography |SMI < 38.5 cm*m? for women,

g q Computed [PMI < 3.85 cm?*/m? for men;
Sakai M etal. | 2021 |Retrospective| 89 64.1 tomognhyll | EMII=2 40} i mEformonien.

. . Computed |SMI <43.1 cm?m? for men;
Srpcic M et al.| 2020 |Retrospective| 139 63.9 tomography |SMI < 32.7 cm¥/m? for women:
Wisitemin 2021 |Retrospective| 121 65 || Somputed Ihym 6 cm¥m?, BMI < 18.5 kg/m?
et al. tomography
Wakefield CJ 2021 |Retr v 52 65 Computed [SMI: <43 cm%m? if BMI < 25, 53 cm*m? if BMI > 25 for men;
et al. clrospective tomography |SMI <41 cm*m? for women;

. Computed |SMI <43.1 cm?m? for men;

Park JSetal. | 2024 |Retrospective| 462 67 i | Sl 30,7 ar e o s

SMI — Skeletal muscle mass index; BMI — Body mass index; PMI — psoas mass index; Masseter mass index;
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Anastomotic leak

Anastomotic leak, one of the most severe
complications after esophagectomy, was analyzed in eight
studies (k = 8) included in this meta-analysis. The random-
effects model yielded an estimated log odds ratio of -0.376
(95% CI: -1.537 to 0.785; p = 0.525), indicating that the
risk of anastomotic leak did not differ significantly between

sarcopenic and non-sarcopenic patients. Despite this, the
high level of heterogeneity (I> = 74.1%; Q(7) = 29.57,
p < 0.001) suggests substantial variability in outcomes,
likely reflecting differences in surgical techniques,
perioperative care, and patient characteristics. Notably, one
study (Mayanagi et al., 2021) was identified as an outlier,
which could have contributed to this variability (Fig. 2).

Fehrenbach U et al., 2021

-1.87 [-5.84, 2.10]

Kawakita Y et al., 2020 — 1.73[0.62, 2.84]
Mayanagi S et al., 2021 — -2.52[-3.68, -1.36]
Menezes TM et al., 2020 -1.36 [-5.39, 2.67]
Sakai M etal., 2021 n—'—a 0.24 [-0.89, 1.37]
Srpeic M et al., 2020 -1.71 [-5.65, 2.24]
Uemura S et al., 2021 -—.—- 0.21[-0.84, 1.26]
Wakefield CJ et al., 2021 o—-—u -0.21[-1.99, 1.56]
RE Model ----— -0.38 [-1.54, 0.78]

| | I I | 1

-6 -4 -2 0 2 4

Figure 2. Anastomotic leak results with potential outlier included.

To address potential bias introduced by the
outlier (Mayanagi et al., 2021), a sensitivity analysis
was conducted by re-running the meta-analysis
for anastomotic leak after excluding this study. In
this adjusted model with seven studies (k = 7), the

random-effects model yielded an estimated average log
odds ratio of 0.302 (95% CI: -0.534 to 1.137; p = 0.479),
indicating no statistically significant difference in the
risk of anastomotic leak between sarcopenic and non-
sarcopenic patients. (Fig. 3)

Fehrenbach U et al., 2021

-1.87[-5.84, 2.10]

Kawakita Y et al., 2020 —— 1.73[0.62, 2.84]
Menezes TM et al., 2020 -1.36 [-5.39, 2.67)
Sakai M et al., 2021 0.241-0.89, 1.37]
Srpcic M et al., 2020 -1.71 [-5.65, 2.24]
Uemura S et al., 2021 —.—- 0.21 [-0.84, 1.26]
Wakefield CJ et al_, 2021 l—-—u -0.21 [-1.99, 1.56]
RE Model --- 0.30[-0.53, 1.14]

T | I 1 | 1

6 -4 -2 0 2 4

Figure 3. Anastomotic leak results after removing the outlier.

After removing the outlier, heterogeneity among studies
decreased markedly, with an I? of 38.4% (Q(6) =9.187, p =
0.163), suggesting moderate heterogeneity without reaching
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statistical significance. This reduction in heterogeneity
implies that the previously observed variability may have
been largely attributable to the outlier study’s influence.

165



JIITEPATYPHUU OIVIAJ]

The 95% prediction interval ranged from -1.229 to 1.833,
indicating that while the overall effect remains nonsignificant,
the true effect may vary slightly across individual studies.

Complications

A meta-analysis of nine studies (k = 9) was conducted
to evaluate the association between sarcopenia and overall
postoperative  complications in  patients undergoing
esophagectomy for esophageal cancer. The pooled log odds
ratio for complications in sarcopenic versus non-sarcopenic

patients was 0.725 (95% CIL: 0.221 to 1.229; p = 0.005),
indicating a statistically significant increase in complication
risk for sarcopenic patients. This result suggests that
sarcopenic patients are more than twice as likely to experience
postoperative complications compared to their non-sarcopenic
counterparts. The moderate heterogeneity (2 = 49.3%,
Q(8) = 12.75, p = 0.121) suggests variability across studies,
likely due to differences in patient characteristics, sarcopenia
definitions, and complication types, but this heterogeneity did
not reach statistical significance (Fig. 4).

Fehrenbach U et al., 2021 0.92 [-3.03, 4.87)
Kawakita Y et al., 2020 r—l—l 0.65[-0.23, 1.53]
Mayanagi S et al., 2021 l—-.—l 0.38 [-0.26, 1.02)
Menezes TM et al., 2020 -0.61 [-4.61, 3.39]
Srpcic M et al., 2020 -0.13 [-4.06, 3.81]
Uemura S et al., 2021 - 1.84[0.92, 2.77]
Wakefield CJ et al., 2021 -—-r—| -0.10 [-1.36, 1.16]
Park JS et al., 2024 :.4 0.44[0.06, 0.83]
Murnane LC et al., 2021 ow 1.73[0.45, 3.02]
RE Model -l- 0.73[0.22, 1.23]

Figure 4. Overall complications rate.

Postoperative mortality

Postoperative mortality was analyzed in three
studies (k = 3), comparing outcomes between sarcopenic
and non-sarcopenic patients. The random-effects model
showed a log odds ratio of 0.803 (95% CI: -2.200 to

3.806; p = 0.600), indicating no statistically significant
association between sarcopenia and mortality risk
following esophagectomy. Although the Q-test for
heterogeneity was not significant (p = 0.076), a moderate
level of heterogencity was observed (I2 = 63.1%,

Q(2) = 5.15) (Fig. 5).

Kawakita Y et al 2020 1.18 [1.62, 3.99]
Srpeic M et al. 2020 -2.62 [-6.59, 1.35]
Park JS et al. 2024 . 3.03[0.20, 5.85]
RE Model t— 0.80 [-2.20, 3.81]

-10 -5

Figure 5. Postoperative mortality.
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Publication bias

To evaluate publication bias across the meta-
analyses, several assessments were conducted, including
the fail-safe N calculation and tests for funnel plot
asymmetry.

Overall Complications

For the overall complications analysis (k = 9 studies),
the fail-safe N was 39 (p < 0.001), indicating that it would
require 39 null-effect studies to render the findings non-
significant at the p = 0.05 level. This high fail-safe N
suggests robustness of the observed association between
sarcopenia and increased complications. Additionally, the
rank correlation test (Kendall’s tau = 0.222, p = 0.477) and
regression test for funnel plot asymmetry (Z = -0.192, p =
0.848) found no significant asymmetry, suggesting a low
risk of publication bias affecting these results.

Mortality

In the mortality analysis (k = 3 studies), the fail-safe
N was calculated as 0 (p = 0.173), indicating that the result
is less robust and may be more influenced by potential
unpublished studies. The regression test for funnel plot
asymmetry indicated possible asymmetry (p = 0.039),
suggesting that smaller studies with non-significant
outcomes may be underrepresented. However, the rank
correlation test (Kendall’s tau = -0.333, p = 1.000) did not
find asymmetry, indicating mixed evidence for potential
publication bias in the mortality analysis.

Anastomotic Leak

For anastomotic leak (k = 8 studies), the fail-safe
N was 0 (p = 0.140), implying moderate sensitivity to
additional studies. The rank correlation test (Kendall’s
tau = -0.500, p = 0.109) and regression test (Z = -1.034,
p = 0.301) both indicated no significant asymmetry,
suggesting a low risk of publication bias for this outcome.

DISCUSSION

This systematic review and meta-analysis evaluated
the impact of sarcopenia on early postoperative outcomes
in esophageal cancer patients undergoing esophagectomy.
Key outcomes analyzed were overall complications,
anastomotic leak, and postoperative mortality. Our
findings suggest that sarcopenia is significantly associated
with increased postoperative complications, but not with
anastomotic leak or mortality.

The significant association between sarcopenia and
postoperative complications aligns with existing literature,
which identifies sarcopenia as a risk factor for adverse
surgical outcomes across various cancer types. Sarcopenic
patients are at a disadvantage due to reduced muscle
mass and strength, which may impair recovery from
surgical stress and predispose to infections, wound healing
issues, and respiratory complications [19]. This increased
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risk emphasizes the clinical relevance of preoperative
sarcopenia screening and management through nutritional
support or prehabilitation interventions.

The lack of association between sarcopenia and
anastomotic leak in our analysis may reflect the complexity
of this complication, which can result from multiple factors,
including surgical technique, patient comorbidities, and
perioperative care [20, 21]. Additionally, the heterogeneity
observed in anastomotic leak outcomes indicates
variability in study populations and sarcopenia definitions,
suggesting that further research is needed to clarify
under what conditions sarcopenia may impact leak rates.
After excluding an identified outlier study, heterogeneity
decreased, strengthening the finding of no association;
however, a potential effect in certain subgroups cannot be
completely ruled out.

The absence of a significant association between
sarcopenia and postoperative mortality in this analysis
is noteworthy, as previous studies have shown mixed
results. While sarcopenia has been correlated with
mortality in some cancers, this relationship may be
influenced by differences in patient management, the
extent of sarcopenia, and individual patient resilience. The
moderate heterogeneity in mortality outcomes highlights
the need for additional studies with larger sample sizes
and consistent definitions of sarcopenia to determine its
role in esophagectomy-related mortality.

Our findings underscore the importance of
sarcopenia assessment in esophageal cancer patients.
Identifying sarcopenic patients preoperatively allows
clinicians to implement targeted interventions to reduce
postoperative complications. Given the strong association
between sarcopenia and complications, strategies such
as nutritional supplementation, physical therapy, and
prehabilitation programs should be considered to optimize
surgical outcomes.

This meta-analysis has several limitations. First, the
heterogeneity across studies, particularly in anastomotic
leak and mortality outcomes, suggests variability in
patient populations, definitions of sarcopenia, and
perioperative  practices. Furthermore, most studies
included were retrospective, which may introduce bias
and affect the reliability of findings. Publication bias was
also a concern, particularly for the mortality outcome, as
indicated by asymmetry in funnel plot analysis.

CONCLUSIONS

This systematic review and meta-analysis demonstrate
that sarcopenia is a significant predictor of increased
postoperative complications in esophageal cancer patients
undergoing esophagectomy. Despite this association, no
significant impact of sarcopenia on anastomotic leakage or
postoperative mortality was observed. The findings highlight
the importance of preoperative sarcopenia assessment and
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targeted interventions, such as nutritional optimization
and prehabilitation, to improve surgical outcomes. Future
research should focus on standardizing sarcopenia definitions
and investigating the efficacy of preoperative interventions in
reducing surgical risk in this high-risk patient population.

Perspectives for further research should aim to
standardize sarcopenia definitions and assessment methods
to enable more consistent comparisons across studies.
Randomized controlled trials investigating the impact of
preoperative interventions to reduce sarcopenia in esophageal
cancer patients would also be valuable. Additionally, larger
multi-center studies could improve the generalizability of
findings and clarify the potential impact of sarcopenia on
anastomotic leak and mortality outcomes.
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JIITEPATYPHUU OIVIAJ]

Pe3rome

BM/MWB CAPKOMEHIT HA MICNSAONEPALINHI PE3YNIbTATU BUKOHAHHS E30MATEKTOMII Y XBOPUX HA PAK
CTPABOXOAY: CUCTEMATUYHWUIA OrNAd TA METAAHANI3

lOpiit M. KoHppaubkuii', €Brenii A. Lyapak', AHapii B. Fopoaeubkuit!, Onekcii K0. JobpkaHcbkuit',

Mukuta O. MNeneHiH', KOpiit A. [liopoBa?, Anapin B. KonecHuk'

[lepxxaBHe HeKOMEpLiliHe NianpYeMcTBO «HaLioHanbHNA IHCTUTYT paky», M. KuiB, YkpaiHa
HaujioHanbHuit Meguynui yHiBepeuTeT iM. O. O. BoromonbLg, M. Kuis, Ykpaita

Beryn. Pak cTpaBoxojy 3a/MILA€ETbCS CEpHO3HOI MpPO6JIEMOI0 CBITOBOI OXOPOHHU 3/0POB’s, MOCiJalO4YM OfHe 3
NepIINX Micllb cepesi IPUYMH CMEPTHOCTI Bif paky. E3odarekToMmis, cTaHAapTHUN MeTOJ JiKyBaHHsI pe3eKTabebHUX
BUINaJKIB, acOLiIOETbCA 3 BUCOKUM piBHEM MicJjsoNepalilHUX yCK/IaAHEeHb, 10 CYyTTEBO BILJIMBAE Ha pe3y/bTaTH
JIiKyBaHH# nauieHTiB. Cepes; pisHUX GaKTOPiB PU3KUKY CApKOIEHis — CTaH, 10 XapaKTePU3YETbCS 3MEHIIEHHAM MacH
Ta CUJIM CKeJIETHUX M'A3iB — € NOTEHLiHHUM PeJUKTOPOM HEeCIPUATIMBUX HicasonepaniiHuX pe3yabTaTiB. OfHaK
ii TOYHUH BIJIMB HA 3aXBOPIOBAHICTB i CMepTHICTh mic/s e30pareKToMii 3aIMIIAETHCS He3'sICOBAaHUM, 1[0 BUMArae
MoJaJbIINX AOC/iPKEHD.

MeTa. lleifi cucTeMaTUYHUH OIJIsA[ Ta MeTa-aHa/li3 MaJld Ha MeTi OLiHUTHU BIUIMB CapKoNeHii Ha paHHi
nicasonepaniiii pe3ysbTaTH, 30KpeMa 3arajbHy 4acTOTy yCK/IaJHEeHb, 4aCTOTy HeCIPOMOXHOCTeH aHacTOMO3y Ta
nic/sionepaniiHy JIeTaJbHICTh y MALiEHTIB 3 paKOM CTPAaBOXOAY, sIKi NMepeHecau e3o¢arekTomiro. CapKomneHis, 110
XapaKTepPU3YETHCA 3HMKEHHAM M's1I30BOI MacH Ta CHJIH, aCOLIIOEThCA 3 MOTaHUMU XipypriyHUMU pe3yJbTaTaMu MpU
pi3HUX BUJAX paKy, O4HaK ii poJsib B e30dareKToMil /151 JJiKyBaHHS paKy CTPaBOXOJY 3a/IMIIAEThCS He3'ICOBAaHOIO.
Marepiasim Ta MeToAM. 3rifjHO 3 KepiBHULTBOM PRISMA, MM mnpoBesu KOMIVIEKCHUM NOIIYK [AOCTi[KEHb,
ony6JiikoBaHUX y nepiof 3 ciunsa 2020 poky no BepeceHb 2024 poky B MedLine Ta Cochrane Library Central. Bysnu
BKJIIOUEHI KOTOPTHI AOC/Ii/pKeHHS Ta KJiHIYHI JOC/IiPKeHHS, AKi OL[iHIOBaJIU pe3y/bTaTH y NaLi€HTIB 3 CAapKONEHIE0
Ta 6e3 Hel, fiKi mepeHecau e30(areKToMil0 3 NPUBOJY paKy CTpaBoxoAy. Bynu orpumani Ta mpoaHasiizoBaHi
JeMorpadiyHi JjaHi manieHTiB, BUSHAYEHHs CApKOIeHil Ta micjsionepanilHi pe3ysbTaTh. MeTa-aHali3 MpoBOJUBCS
3 BHUKOPHUCTAHHSIM MoOZesi BUMAJKOBUX e(eKTiB AJs1 BpaxyBaHHSI TeTepPOreHHOCTi, a pe3y/JbTaTH BHUpPaXKaJUCS
y BUIIAAI JorapudMiuHoro BifHoumeHHs wwaHCiB i 95% pfoBipuux iHTepBaniB ([l). Ynepemxenicte my6uikarii
OIIiHIOBaJIU 3a JI0NIOMOTO0 TecTiB Ha acuMeTpito funnel plot Ta po3paxyHkis fail-safe N.

Pe3ynbraTu. KpuTepiiM BkJlOYeHHA Bianosizaau 10 pocaifxeHb i3 3arajbHoOl0 KijbkicTio 1 382 mnarjieHTiB.
[lanieHTH 3 cCapKONEHi€I0 Mav 3HAYHO BUIUN PU3UK Hic/sonepaliiHUX YCKIaAHEHb i3 3araJbHUM JIOTapuPMiYHUM
BifHOmeHHAM maHciB 0,725 (95% JI: 0,221 po 1,229; p = 0,005). AHani3 4yT/IMBOCTI BHUABUB NOMipHY
reteporeHHictsb (1% = 49,3%). HaToMicTb Mix capKoIeHi€o Ta HeCIPOMOXKHICTIO aHACTOMO3Y He BUABJIEHO 3HA4y10i
aconjanii (torapudmiyHe BigHOmEHHA waHciB = -0,376, 95% Cl: -1,537 go 0,785; p = 0,525), xoua crnocrepirasiacs
BHCOKa reTepOoreHHiCTh (I2 = 74,1%), Aka 3MeHIIWJIAcs Mic/as BUJAJIeHHS OJHOTO aHOMAJbHOTO JOC/iIKEeHHS.
Pe3ynbTaTu 1070 miciasionepaniiHol JIeTaAbHOCTI He BUSBUJIM 3HAUYyLIOro 3B’A3KY i3 capkoneHiew (ygorapudmiune
BiHOmeHHa maHciB = 0,803, 95% CI: -2,200 no 3,806; p = 0,600) Ta nokas3a M NoOMipHy reTeporenHicts (1% = 63,1%).
BucHoBKH. CapkoneHif € 3HaYylUM NOpeJUKTOPOM MiZBHILIEHOTO DPHU3HKy MicJAs0oNepaliiHUX YCKJI3JHEHb Y
MaIi€HTIB 3 pAaKOM CTPaBOXOJY, sKi mepeHec U e30dareKToMilo, 10 MiKPECTI0E HEOOXIAHICTD MonepeJHbOT OIHKH
capkormneHil Ta IibOBUX iHTepBeHLid. Xo4ya acouiamiii i3 HECOHPOMOXXHICTIO aHACTOMO3y abo Mic/asonepauiiHO
JIeTa/IbHICTIO He BHsBJIEHO, MOAaJbIIi AOCTiIfKEHHs 3i CTaHJApTU30BAaHUMHM BH3HAYEHHSMHM CcapKomleHil Ta
6iIbIIMMU BUGIpKaMU HEOOXiAHI 1711 yTOYHEHHS UX pe3yJIbTaTiB.

Katouoesi c/108a: capkoneHis, paKk CTpaBoXoAy, e3odarekToMmis, micasionepauiiHi yckiaJHeHHs, HECIPOMOXKHICTh
aHacTOMO3Y, JIETAJIbHICTh
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