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Abstract

Purpose Sarcopenia, defined as the loss of muscle mass and strength, can hinder postoperative recovery and raise mortality
rates. However, the current evidence on the harmful effects of sarcopenia in older patients in orthopedic and trauma care is
unclear. This scoping review investigates different definitions that were used for the diagnosis of sarcopenia in older patients
in orthopedic and trauma care and what adverse consequences have been examined.

Methods We performed a comprehensive literature search in PubMed and Embase, following the PRISMA guidelines. We
included original studies that examined clinical outcomes (such as length of hospital stay, rate of non-home discharge, rate
of subsequent falls, rate of refractures, mortality, and functional outcome/quality of life) in older patients in orthopedic and
trauma care (aged 65 years and above) with diagnosed sarcopenia (S) compared to a group without sarcopenia (NS).
Results Our search identified 2,748 publications. Out of these, 23 articles met the inclusion criteria. Most publications were
from Asia (n=13). A total of 6174 patients were examined, with a prevalence of sarcopenia in 14-92%. 11 articles focused
on patients with hip joint pathologies. Most studies diagnosed sarcopenia according to the Asian Working Group on Sarco-
penia (AWGSOP1 or AWGSOP2) definitions (n=10). Length of hospital stay was investigated in 13 studies. Seven studies
assessed rates of non-home discharge rates. Subsequent falls were not investigated in any of the studies. 1 study reported the
overall refracture rate (S: 10.4%; NS: 5.8%). Mortality was assessed in 11 studies (S: 1-60.5%; NS: 0-39.5%). The functional
outcome/quality of life was investigated by 17 studies (Barthel Index decline S: -4.5 to -15.3 points; NS: -11.7 to -54.7 points).
Conclusion Sarcopenia has been increasingly studied in older patients in orthopedic and trauma care but there is a lack of
consistent definition criteria. This scoping review suggests that sarcopenia may be associated with prolonged length of stay,
higher rates of non-home discharge, and increased mortality among older patients in orthopedic and trauma care. However,
prospective studies are necessary to establish the relationship between sarcopenia and refractures, falls, and functional out-
come/quality of life among older patients in orthopedic and trauma care.
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Introduction

Sarcopenia is characterized by a decline of muscle mass
and strength and is prevalent in 10-27% of individuals over
60 years old [1]. Despite the heightened interest in sarco-
penia research, as illustrated by the annual increase of 18%
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in the global literature since 2000, the diagnosis of sarco-
penia is still highly inconsistent and underestimated [2, 3].
At regular intervals, international consortia have proposed
and updated different definitions and reference values of sar-
copenia for American (Foundation for the National Insti-
tutes of Health, FNIH1/2), Asian (Asian working group for
sarcopenia, AWGS1/2), and European (European working
group for sarcopenia, EWGSOP1/2) populations (Table 1)
[4-6]. However, the fundamental criterion shared among
these definitions is the presence of both low muscle mass
(e.g., skeletal muscle mass assessed using bioelectric imped-
ance analysis) and strength (e.g., handgrip strength assessed
using a dynamometer). A recent systematic review found
that orthopedic patients with low muscle mass and strength

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00068-024-02541-8&domain=pdf

J. Gewiess et al.

Table 1 Diagnostic criteria for sarcopenia based on working group consensus definitions

Sarcopenia con-
sensus definition

Low muscle strength

(grip strength)

Low muscle mass

(appendicular skeletal muscle mass/height ratio)

Low muscle performance
(gait speed)

Women Men Women Men ‘Women Men
AWGS1 (<18 kg) (<26 kg) <5.4 kg/m? <7.0 kg/m? (<0.8 m/s) (<0.8 m/s)
AWGS2 <18kg <28 kg <5.4 kg/m? <7.0 kg/m?
EWGSOP1 <20 kg <30kg (<5.5 kg/m?) (<7.26 kg/m?) <0.8 m/s or <0.8 m/s or
SPPB<8pts  SPPB<8
pts
EWGSOP2 <16kgorchair  <27kgorchair  <5.5kg/m? <7.0 kg/m?
rise test< 15 s rise test< 15 s
FNIH1 <0.512 kg/kg/m®>  <0.789 kg/kg/m?
FNIH2 <16 kg <26 kg <0.512 kg/kg/m®>  <0.789 kg/kg/m>

Facultative measures in the respective guideline are displayed in parentheses; SPPB—short physical performance battery

experience hindered recovery and heightened postopera-
tive mortality, particularly in cases requiring emergency
surgery [7]. Concordantly, in the orthogeriatric context,
sarcopenia has been recently shown to be a univariate pre-
dictor of survival [8]. Yet, the global evidence regarding
functional decline, rates of institutionalizations, subsequent
falls, fractures, and mortality specifically in geriatric patients
in orthopedic and trauma care suffering from sarcopenia is
currently unclear. Consequentially, the purpose of our study
was to conduct a scoping review to investigate the diagnostic
definitions and adverse outcomes of sarcopenia, specifically
in the field of orthogeriatrics.

Methods

Prior to undertaking this review, an a priori research pro-
tocol was developed. The scoping review was performed
according to the ‘Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews
guidelines’ (PRISMA-SCr) [9]. Two reviewers (JG and
SK) independently screened the literature in a systematic
approach to filter relevant articles for this scoping review.
Discrepancies were resolved by discussion and involvement
of a third party where necessary.

The databases of PubMed and Embase were searched
using the dedicated search string ‘sarcopen®* AND orthop*
OR sarcopen®* AND fracture’ up to 2023-08-20. We
included original articles investigating patients aged > 65
years (acutely) hospitalized with an orthopedic (trauma)
diagnosis. We included studies with and without orthogeri-
atric co-management. Included articles had to report on at
least one sarcopenic (sub-) group and one control group.
A diagnostic definition of sarcopenia had to be outlined.
Articles were included if they investigated adverse outcomes
associated to sarcopenia according to the paper by Stuck
AK et al. [10] including length of hospital stay, the rate of
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non-home discharge (nursing home, long-term care), the
rate of subsequent falls, the rate of subsequent refractures,
functional outcome/quality of life, or mortality. Only origi-
nal articles published in English, French, or German were
considered in this review.

Reviews, meta-analyses, animal studies, editorials,
comments, and letters were excluded as well as studies in
languages other than English, French, or German. Studies
investigating cohorts with specific underlying diseases such
as malignancy, rheumatoid arthritis, M. Parkinson, or HIV
were also excluded.

Data was extracted from full-text assessment and from
published supplemental material whenever available. Data
extraction covered information on the study population (ori-
gin of the study, existence of orthogeriatric co-management,
injury localization, demographic parameters), definition
criteria for sarcopenia (methods and reference values), and
outcome parameters (length of hospital stay, rate of non-
home discharge, rate of subsequent falls, rate of refractures,
mortality, functional outcome/quality of life).

Statistical analyses and graphing were performed using
‘R’ (R Core Team, Version 4.1.0; R Foundation for Statisti-
cal Computing, Vienna, Austria) and GraphPad Prism (Ver-
sion 9.5 (2023); GraphPad Software, La Jolla, CA, USA).
Descriptive statistics were obtained for relevant items. Odds
ratios and 95% confidence intervals (CI) were calculated for
sarcopenic and non-sarcopenic subgroups.

Results

Literature search and study characteristics

Our literature search identified 3183 records. After duplicate
removal, 2748 records were screened. Of these, 221 full-

text articles were assessed for eligibility leaving 23 studies
with a cumulative number of 6174 patients included in this
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scoping review (Fig. 1). Included study types were 10 pro-
spective and 13 retrospective case control, cohort, and cross-
sectional studies. Three studies reported an orthogeriatric

co-management. All studies were published between 2016
and 2020. Follow up time of included studies ranged from
6 to 48 months.

Identification of studies via databases and registers

Identification

Screening

Records identified from
databases:
e PubMed (n = 1799)
e Embase (n=1384)

Records removed before

> screening:
e Duplicates (n = 435)

Records excluded:

Records screened
(n =2748)

e No trauma/orthopaedic

disease (n = 1200)
Reviews, posters,
abstracts etc. (n = 658)
Population age <65

A4

(n = 226)

l

Insufficient study type
(n = 248)
Other” (n = 195)

Reports sought for retrieval

Reports not retrieved
e (n=0)

(n = 221)
‘

Reports assessed for eligibility
(n=221)

\ 4

Reports excluded:
e Eligibility criteria not

Included

Studies included in review
(n=23)

Fig.1 Flow diagram indicating the literature identification path-
way resulting in the inclusion of 23 original articles according to
the ‘Preferred Reporting Items for Systematic Reviews and Meta-
Analyses’(PRISMA) guidelines. *—Investigations into sarcope-

fulfilled (n=91)

¢ No hospitalization
(n=40)

¢ No sarcopenia/
assessment unclear
(n=65)

e Language other than
English,
German,French (n= 2)

nia within cohorts affected by specific underlying diseases (e.g.,
malignancy, rheumatoid arthritis, Parkinson's disease, HIV), studies
in basic science, and studies that were not pertinent to the research
inquiries
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Study populations

Studies investigating adverse outcomes associated to
sarcopenia in orthopedics primarily originated from
Asia (n=13), followed by Europe (n=38) and the US
(n=2) (Fig. 2a). Cohort sizes ranged between 36 and
661 patients (Fig. 2b). The mean age of the underlying
populations ranged between 68 and 88 years. In 20 stud-
ies, a predominantly female population was investigated
(54-80%). Nine studies recorded the pre-hospitalization
residential status (0-29% institutionalized before hospital
admission). The injury/disease localization was predomi-
nantly the hip region (n=11 studies), followed by the
spine (n=_8) (Table 2). Most studies evaluated traumatic
injuries (n=17). Patients undergoing elective surgery
without prior trauma were investigated in five studies in
knee and spine patients, respectively.

Diagnostic criteria of sarcopenia

Overall, the prevalence of sarcopenia ranged between 14
and 92% (Fig. 2a). Assessment criteria, methodological
approaches, and reference values to diagnose sarcopenia
varied between studies (Tables 1 and 2). Most studies
(n=10) defined sarcopenia relying on one single param-
eter, of which low muscle mass was the most used cri-
terion (n=6). Sarcopenia was defined according to the
criteria of AWGSI1 in 10 studies, followed by the EWG-
SOP1 (n=4), EWGSOP2 (n=3), and AWGSOP2 (n=2;
Fig. 3). Four studies did not adhere to the working group
consensus criteria for diagnosing sarcopenia (Table 2).

Prevalence of sarcopenia, mean age and
geographic distribution
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Length of stay

Length of hospital stay was evaluated in 13 studies (Fig. 4).
The average length of stay ranged between 5.6 and 35.3
days in sarcopenic patients (Table 3). In the non-sarcopenic
study groups, the average length of stay ranged between 5.2
and 32.5 days. Ten of 13 studies evaluating length of stay
reported a trend towards a prolonged stay in the sarcopenic
group compared to the non-sarcopenic group (Table 3).
However, only four studies showed significant differences
(p<0.05).

Rate of non-home discharge

Seven studies assessed the discharge destination (Table 3).
Non-home discharge (re- institutionalization to nursing
home, rehabilitation unit or long-term care) was necessary
in 12 to 79% of patients with sarcopenia with an odds ratio
ranging between 1.1 and 3.2 compared to patients without
sarcopenia (17-68% non-home discharge). Gonzalez-Mon-
talvo et al. had an in-depth look at the discharge destination
in older patients in orthopedic and trauma care sustaining
hip fractures [13]. Prior to the injury, patients with sarcope-
nia were more likely to live in nursing homes. However, dis-
charge destinations were similar and rates of re-institution-
alization nursing home, rehabilitation unit, long-term care
were high in both, sarcopenic and non-sarcopenic groups
(77% and 68%, respectively).

Rate of subsequent falls

Subsequent falls have not been assessed by any of the stud-
ies reviewed.

Number of patients per study

> 200 patients
B 100-200 patients

i < 100 patients

Fig.2 a Bubble diagram depicting the demographic characteristics of the articles included in this scoping review. Most studies originated from
Asia and Europe. b Pie diagram showing cohort sizes of included studies
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Table 2 Demographic characteristics of the articles included in this scoping review

Author, year of pub-  Country Number of Mean Female sex Institutional- Injury Trauma/elective Working Group defini-
lication participants age ized residential ~ localiza- tion
(years) status™ tion
Bermejo-Bescos, Spain 150 88 79% 22% hip trauma EWGSOP1
Martin-Aragon et al.
2020 [11]
Chen, Lei et al. 2022  China 214 78 72% unknown spine trauma AWGS1
[12]
Gonzalez-Montalvo,  Spain 479 85 80% 22% hip trauma EWGSOP1

Alarcon et al. 2016
[13]

He, Cai et al. 2021 China 525 68 68% unknown knee elective AWGS1
[14]

Iida, Sakai et al. 2018 Japan 396 82 72% 7% spine trauma AWGS1
[15]

Iida, Seki et al. 2021  Japan 337 84 80% 29% hip trauma AWGS1
[16]

Inose, Yamadaetal.  Japan 85 74 61% unknown spine elective AWGSI1
2018 [17]

Jiang, Ding et al. China 144 86 74% 22% hip trauma EWGSOP2 and
2022 [18] AWGS2

Kaplan, Pham et al. USA 450 77 40% unknown all trauma none
2017 [19]

Kristensen, Hulsb&k  Denmark 182 79 75% 0% hip trauma EWGSOP2 and FNIH2
et al. 2021 [20]

Landi, Calvani etal.  Italy 127 81 65% unknown hip trauma FNIH1
2017 [21]

Liao, Chen et al. 2022 Taiwan 482 72 75% unknown knee elective AWGS2
[22]

Lim, Beom et al. 2019 Korea 80 81 78% unknown hip trauma AWGS1
[23]

Malafarina, Malafa- ~ Spain 187 85 74% 1% hip trauma EWGSOP2
rina et al. 2019 [24]

Ohyama, Hoshino Japan 60 78 78% unknown spine trauma AWGS1
et al. 2021 [25]

Pernik, Hicks et al. USA 196 73 54% unknown spine elective none
2022 [26]

Sakai, Wakao et al. Japan 235 73 43% unknown spine elective AWGS1
2020 [27]

Sim, Lee et al. 2021 Korea 615 81 72% unknown hip trauma none
[28]

Steihaug, Gjesdal Norway 202 80 75% 0% hip trauma EWGSOP1
et al. 2017 [29]

Steihaug, Gjesdal Norway 201 79 76% 0% hip trauma EWGSOP1
et al. 2018 [30]

Takahashi, Kubo et al. Japan 36 84 69% unknown spine trauma AWGSI1
2018 [31]

Toyoda, Hoshino Japan 130 78 43% unknown spine other AWGS1
et al. 2019 [32]

Wiedl, Forch et al. Germany 661 85 75% 26% all trauma none
2022 [8]

* e.g., living in nursing homes, supervised flats etc.

Abbreviations: AWGS — Asian Working Groupd for Sarcopenia; EWGSOP — European Working Group for Sarcopenia; FNIH — Foundation of
the National Institutes of Health
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Sarcopenia assessments based
on consensus definitions

AWGS1 (n = 10)
AWGS?2 (n = 2)
EWGSOP1 (n = 4)
EWGSOP2 (n = 3)
FNIH1 (n = 1)
FNIH2 (n = 1)

Fig. 3 Frequency of sarcopenia assessments based on consensus defi-
nitions of the Asian Working Group for Sarcopenia (AWGS), Euro-
pean Working Group for Sarcopenia (EWGSOP) and the Foundation
of the National Institutes of Health (FNIH) in patients in orthogeriat-
ric care

Rate of refractures

The overall refracture rate was assessed in only one publi-
cation (Table 3). Among 201 sarcopenic patients with hip

Fig.4 Number of studies inves-
tigating outcomes of interest
among sarcopenic patients in
orthogeriatric care

N
o
|

-
a
|

-_—

Number of studies
o
|

fractures, Steihaug et al. detected an overall refracture rate
of 10% (OR: 1.9; CI1 0.66 — 5.12) [30]. Two studies reported
on specific refractures: Chen et al. reported on vertebral
refractures among 214 sarcopenic patients after percutane-
ous kyphoplasty and found a vertebral refracture rate of 84%
(OR: 42.5; 95%CI 18 — 95.2) [12]. In addition, Ohayama
et al. investigated the risk of adjacent vertebral fractures in
patients suffering an osteoporotic spinal fracture [25]. They
report on a prevalence of 39% of adjacent vertebral fractures
(OR: 0.83; CI: 0.29 - 2.5).

Mortality

Seven of eleven publications assessing overall mortality
reported on one-year mortality (Table 3) ranging between
1 and 46%. Corresponding Odds ratios ranged between 1
(0.5-1.4) and 6.87 (2.2-19.2) with a higher risk of one-year
mortality for sarcopenic patients.

Functional outcome and quality of life

The functional outcome/quality of life has been described
in 14 articles (Table 3). The Barthel Index was the
most frequently used score (n=35). Compared to the

Studies investigating outcomes of interest
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non-sarcopenicgroups, four articles reported decline of func-
tion in the sarcopenic groups (Barthel Index -4.5 to -15.3
points).

Besides the Barthel Index, a variety of patient related
outcome measurements (PROMs) were examined in the
included studies (Table 3): Two out of three studies exam-
ining gait speed demonstrated slower gait in their sarcopenic
subgroups. All three studies assessing the Japanese Ortho-
paedic Association Score showed inferior results in their
sarcopenic subgroups. Two studies evaluated the EQ-5D
score, with one indicating poorer values in the sarcopenic
subgroup. Similarly, two studies investigated the 36-Item
Short Form Health Survey score, with one revealing lower
values in the sarcopenic subgroup. One of the two stud-
ies investigating the New Mobility Score reported worse
outcomes in the sarcopenic subgroup, while both studies
noted a similar change in NMS from pre- to postoperatively.
One study found no difference in Activities of Daily Liv-
ing scores between sarcopenic and non-sarcopenic groups.
Another study explored the rate of patients regaining pre-
fracture walking ability and identified a lower rate in the
sarcopenic subgroup.

Discussion

This scoping review provides a reconnoitering mapping
of the available original literature elaborating on clinical
outcome categories in defined sarcopenic and orthogeriatic
patients. Through our investigation, we have identified sev-
eral research gaps related to geographic and demographic
subpopulations, the assessment and definition of sarcope-
nia, and the adverse events associated with sarcopenia in
orthogeriatrics.

To the best of our knowledge, this study is the first scop-
ing review conducted to investigate the available evidence
on the assessment of sarcopenia and comprehensive evalu-
ation of adverse outcomes in older patients in orthopedic
and trauma care who are hospitalized. Previous systematic
reviews on sarcopenia in orthopedic patients have included
younger patients and focused on mortality or postoperative
functional recovery after hip, spine, or distal radius surger-
ies [7, 33-39].

More than half of the current body of research on sar-
copenia in older patients in orthopedic and trauma care is
derived from populations in eastern Asia. Thus, according
to the origin of most of the studies included, it is not sur-
prising that the assessment criteria and reference values of
the AWGS were used in most of the studies included in this
review.

The published working group consensus criteria exhibit
notable discrepancies. For instance, the EWGSOP?2 algo-
rithm requires the presence of both low muscle strength
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and low muscle mass for a sarcopenia diagnosis, while
the EWGSOPI1 criteria consider either low muscle mass
or low muscle strength. Moreover, there are variations in
the reference values across the working group criteria. For
example, in women, low muscle strength according to the
FNIH2 criteria corresponds to only 80% of the low mus-
cle strength defined by the EWGSOP1 criteria (Table 1).
Consequently, Stuck et al. demonstrated that the prevalence
of sarcopenia varies significantly (1%—17%) in a cohort
of 1495 community-dwelling participants based on the
sarcopenia definition employed [40]. Similarly, Kim et al.
reported a disparity in sarcopenia prevalence (2%—28%)
depending on the underlying definition [41]. As highlighted
by Bischoftf-Ferrari et al., these discrepancies in prevalence
may introduce biases in causal relationship analyses, as dif-
ferent sarcopenia definitions do not equally predict sarcope-
nia-related complications [42]. Considering the diverse age
groups, procedural interventions (trauma vs. elective cases),
anatomical regions assessed, and the geographic diversity of
study populations, the heterogeneous nature of sarcopenia
diagnostics precludes a robust meta-analysis.

Interestingly, despite well-established elements for sarco-
penia assessments, four studies did not use such consensus
criteria. Instead, three studies calculated a psoas vertebral
muscle index. The ratio of patients identified with sarcope-
nia in these studies was similar compared to those using con-
sensus criteria (24-51%). In their study of 450 older trauma
patients, Kaplan et al. used the total cross-sectional psoas
muscle area at the L3 level and used reference values to
define sarcopenia (male <52.4 cm?/m?; female < 38.6 cm?/
m?) [19]. Similarly, among 196 spine patients, Pernik et al.
assessed a psoas lumbar vertebral index (cross-sectional area
of the psoas muscle on axial CT images at L3 versus area
of the L3 vertebra on axial CT images)), based on which
patients were divided into quartiles [26]. The patients rang-
ing in the lowest psoas lumbar vertebral index quartile were
defined as sarcopenic. Sim et al. used a psoas lumbar ver-
tebral index at the L4 level and assigned patients according
to the median to a ‘low’ or ‘high’ group among 615 patients
with hip fractures [28]. Wiedl et al. measured the maximum
calf circumference and defined 83% of their patients with
less than 33 cm calf circumference as sarcopenic [8]. In sum-
mary, the heterogeneity of the underlying sarcopenia defini-
tions precludes from a meta-analysis of outcome parameters.

Previous studies have demonstrated a clear association
between sarcopenia and prolonged length of hospital stay,
particularly in individuals below the age of 65 [43]. Our
review indicates a potential trend towards prolonged hospital
stays in orthogeriatric patients with sarcopenia. Neverthe-
less, the clinical relevance of this extension is uncertain,
given that only four studies reported statistically significant
findings and most of the differences were only marginal.
Only Gonzalez-Montalvo et al. found a slightly shorter
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hospital stay in sarcopenic patients with hip fractures com-
pared to non-sarcopenic patients [13]. However, this study
was conducted in a specialized orthogeriatric unit provid-
ing a high standard of care including nutrition and physical
exercise aimed at reducing length of hospital stay and may
therefore not be comparable to studies conducted in other
environments.

Non-home discharge may reflect negative outcomes
such as declining overall health, which can be caused by
conditions like delirium, dementia, or secondary diseases
such as pneumonia. In addition, it may be secondary to
(surgical) treatment failure, inadequate pain management,
and the inability to walk independently. The potential link
between institutionalization and sarcopenia in geriatric
patients receiving orthopedic and trauma care could not be
substantiated in this scoping review as the literature indi-
cated high rates of re-institutionalization to nursing homes,
rehabilitation units, and long-term care for both sarcopenic
and non-sarcopenic groups (77% and 68%, respectively).
However, in the orthogeriatric population specifically, the
acute hospitalization may simply reveal an existing inability
to live independently for both patients and their families.
Therefore, non-home discharge may be seen as a symptom
associated with the progression of sarcopenia rather than a
direct consequence.

In their systematic review on sarcopenia and its corre-
lation with falls and fractures in older adults, Yeung et al.
found a heightened risk of falls in sarcopenic individuals
(OR 1.60; 95%CI 1.37-1.86) [39]. While their study encom-
passed older adults without a lower age limit but with a
mean or median age of over 65 years, it did not specifi-
cally focus on patient populations undergoing orthopedic or
trauma surgeries. In the context of orthopedic and trauma
care, patients are often instructed to adhere to postoperative
weight-bearing restrictions, sometimes necessitating the use
of assistive devices for walking. Despite efforts by ortho-
pedic and trauma surgeons to minimize these restrictions
in older patients, they may be unavoidable in certain cases.
In addition to factors such as coordination ability, cogni-
tive function, and physical decline, older patients undergo-
ing orthopedic and trauma care may have to significantly
higher rates of falls and subsequent fractures compared to
non-orthopedic patient populations.

Refracture rates within a time frame of 12 to 36 months
following hip fracture have been documented to vary
between 6 and 15% [44]. The observed 10% overall refrac-
ture rate after hip fractures among sarcopenic older patients
in orthopedic and trauma care does not indicate an elevated
refracture risk in this population [13]. After percutaneous
vertebroplasty of spine fractures, there is a possibility of
spinal refractures occurring in up to 52% of patients within
a period of 7 years [45]. Chen et al. conducted a multi-
variate analysis to account for confounding variables and

determined that sarcopenia was associated with a signifi-
cantly increased risk of spinal refracture following kyphop-
lasty, with a prevalence rate of 84% [12]. They attribute this
finding to the reduction in stability and the increase in pres-
sure on the vertebral body as a result of muscle atrophy and
degeneration associated with sarcopenia.

Multiple systematic reviews portray sufficient evidence
regarding the association of sarcopenia and mortality in
orthopedic patients [7, 34, 37]. Our scoping review suggests
such a similarly consistent association between sarcopenia
and mortality in the orthogeriatric population. The wide
range of the published 1-year mortality rates (1-73%) may
be secondary to the respective studies’ study populations and
sarcopenia assessment criteria. Such heterogeneity precludes
from a meta-analysis based on the existing literature.

Using various tools (patient related outcome measure-
ment, PROMs), many studies evaluated the quality of life
among their patients. Our review suggests that sarcopenia
is associated with a decreased general functional outcome
and quality of life compared to non-sarcopenic orthogeriatric
populations. However, it is important to note that the hetero-
geneity of the PROMs used in these studies makes it difficult
to determine the exact extent of this association.

Our scoping review reveals that the rates of refractures
and subsequent falls have been insufficiently investigated in
older patients in orthopedic and trauma care. The possible
association of refractures and subsequent falls to sarcopenia
can neither be expected nor excluded.

One major drawback of the literature review approach is
always the potential for incomplete retrieval of relevant stud-
ies. However, this risk is mitigated by the involvement of two
independent reviewers who conducted the systematic literature
screening. Further limitations of this review’s methodology
include language and age restrictions. This may explain some
of the low variation regarding the geographic distribution of
the included studies. Although we only included studies inves-
tigating patients over the age of 65 years, the mean age var-
ied significantly among the different studies. This may be an
important confounder regarding some of the results presented
in our review. However, by exclusively including patients aged
65 years and above, we ensure a specific focus on the orthogeri-
atric population. In conclusion, caution should be exercised in
all interpretations and deductions due to the heterogeneity of
study populations, sarcopenia definitions, injury and disease
modalities and localizations, follow-up periods, and outcome
assessment tools discussed in this review.

Conclusion
This scoping review found that sarcopenia has been increas-

ingly studied in older patients in orthopedic and trauma care.
However, various definitions of sarcopenia were applied not

@ Springer



J. Gewiess et al.

permitting pooling of data in a meta-analytical approach.
In summary, there is an ongoing need for an international
consensus on a universally accepted definition of sarcopenia.
This scoping review suggests that sarcopenia may be linked
to greater length of hospital stay, higher rates of non-home
discharge, and increased mortality. In specific, prospec-
tive studies should be conducted in order to understand the
causal relationship between sarcopenia and refractures, falls,
and functional outcome/quality of life among older patients
in orthopedic and trauma care. Additionally, the estab-
lishment of large registers might help to identify patients
at increased risk for negative outcomes and contribute to
implement preventive measures.
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