Turkish Journal of Geriatrics
2026;29(1):116—-124

DOI: 10.29400/tjgeri.2026.484

®Furkan TONTU'

®Abdurrahman Engin BAYDEMIR'
®Payam RAHIMI?

®Sinan ASAR3

®Bilal Faruk KARADOGAN'
®Funda GUMUS OZCAN'

1Basaksehir Cam and Sakura City Hospital,
Anesthesiology and Reanimation, Istanbul,
Turkiye

2Mehmet Akif Inan Training Hospital, Reanimation,

Urfa, Tlrkiye

3Mardin Training Hospital, Reanimation, Mardin,
Tirkiye

Correspondence

Furkan TONTU
e-mail : furkantontu@gmail.com

Received : Jan 19,2026
Accepted: Mar 03,2026

Cite this article as:

ORIGINAL ARTICLE

IMPACT OF AGE ON EARLY MORTALITY AND
CLINICAL OUTCOMES AFTER EMERGENCY
HIP ARTHROPLASTY IN ELDERLY PATIENTS

AsstrRACT

Introduction: The increasing elderly population has led to a rising number
of emergency hip fractures requiring surgical treatment. Evidence regarding
early mortality and intensive care outcomes across different elderly age groups
remains limited. This study aimed to assess the effect of age on early clinical
outcomes in elderly patients undergoing emergency hip arthroplasty.

Materials and Method: This retrospective observational cohort study
included 599 patients aged 65-95 years who underwent emergency hip
arthroplasty between January 1, 2021, and May 15, 2025. Patients were
categorized into three age groups: 65-74 years, 75-84 years, and 85-95 years.
Demographic data, comorbidities, perioperative variables, laboratory and
arterial blood gas parameters, mortality outcomes, and lengths of hospital and
intensive care unit stay were analyzed and compared between groups.

Results: In-hospital and intensive care unit mortality increased significantly
from the 65-74 to the 75-84 age group, with no further increase observed in
patients aged 85-95 years. Postoperative intensive care unit admission rates
increased with age. Hospital and intensive care unit lengths of stay were similar
across age groups. Admission laboratory and arterial blood gas parameters
were comparable, except for serum albumin levels, which declined significantly
with age.

Conclusion: Although age was associated with increased early mortality and
higher intensive care unit admission rates, very advanced age was not linked to
additional increases in early mortality.

Keywords: Hip Fractures; Arthroplasty; Aged; Mortality; Intensive Care
Units.
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IMPACT OF AGE ON EARLY MORTALITY AND CLINICAL OUTCOMES
AFTER EMERGENCY HIP ARTHROPLASTY IN ELDERLY PATIENTS

INTRODUCTION

The elderly population in Turkiye is rapidly
increasing and substantially reshaping the
demographic structure. According to the 2024
Turkish Statistical Institute report, individuals aged
=65 years now comprise 10.6% of the population,
and this proportion is projected to rise to 13.5% by
2030 and 27% by 2060, particularly driven by growth
in individuals aged =75 years (1).

As the elderly population continues to grow,
an increase in the incidence of hip fractures
and demand for hip arthroplasty is inevitable.
Surgeons and anesthesiologists often approach
surgical intervention in this age group with caution
because of the high burden of comorbidities and
increased risk of perioperative complications (2).
However, increasing life expectancy necessitates
that these patients be offered surgical treatment
under appropriate conditions. Studies involving
octogenarian (80-89 years) and nonagenarian (=90
years) patients have reported higher mortality
rates than those among younger populations;
nevertheless, optimization of preoperative and
postoperative care has been shown to yield
improved outcomes in these age groups (3-6). In
nonagenarian cohorts, perioperative mortality has
been reported to be lower than expected despite
a higher comorbidity burden, and surgery has been
associated with meaningful functional gains (3).

In Turkiye, large cohort studies evaluating 1-year
survival after hip arthroplasty in patients aged =65
years have identified age as a significant risk factor
for mortality (7, 8). However, studies specifically
examining in-hospital mortality and intensive care
unit admission rates are limited (9), and most do
not distinguish between elective and emergency
surgery. Therefore, the primary purpose of this
study was to evaluate the impact of age on in-
hospital and ICU mortality in patients undergoing
arthroplasty for emergency hip fractures, while
the secondary purpose was to assess the effect
of age on postoperative ICU admission rates. By

addressing these outcomes, this study aimed to
provide clinically relevant data to inform decision-
making in the management of elderly patients.

MATERIALS AND METHOD
Study Design and Population

This study was designed as a retrospective
observational cohort study and was approved by
the Ethics Committee of the University of Health
Sciences, Bagaksehir Cam and Sakura City Hospital
(protocol code: 2025-232). All patients aged 65-95
years who were admitted to Bagaksehir Cam and
Sakura City Hospital between January 1,2021, and May
15, 2025, with an acute hip fracture and subsequently
underwent surgical treatment with either total hip
arthroplasty or hemiarthroplasty were screened.

Only patients who underwent arterial blood gas
analysis at admission and had complete laboratory
and clinical data were included in the study. Patients
with missing blood gas parameters or incomplete
laboratory data were excluded. Clinical and
demographic data were obtained from the electronic
hospital information system, with supplementary
review of physical medical records when necessary.

Age Stratification

Patients were stratified into three age-based groups
according to clinically relevant geriatric thresholds:
Group A (65-74 years), Group B (75-84 years), and
Group C (85-95 years). This stratification was used to
evaluate age-related differences in clinical outcomes
across progressively older geriatric subgroups.

variables were  recorded:
demographic characteristics including age and sex;
comorbid conditions such as diabetes mellitus,
hypertension, chronic heart failure, chronic renal

The  following

failure, and chronic obstructive pulmonary disease;
perioperative outcomes including postoperative
intensive care unit admission; clinical outcomes
including in-hospital mortality and intensive care unit
mortality; length of stay in the hospital and in the
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intensive care unit; laboratory parameters at admission
including urea, creatinine, albumin, procalcitonin,
platelet count, hemoglobin, white blood cell count,
and glucose; arterial blood gas variables including
pH, bicarbonate, lactate, sodium, chloride, anion gap
(AG) and albumin-corrected anion gap (AGq).

Statistical Analysis

Statistical analyses were performed after assessing
the normality of continuous variables. Depending
on whether the data followed a normal distribution,
appropriate parametric or non-parametric statistical
methods were used.

Categorical variables were expressed as
numbers and percentages and compared using the
chi-square test, with pairwise comparisons between
groups (Group A vs Group B, Group A vs Group C,
and Group B vs Group C).

Continuous variables were expressed as
meanz+standard deviation, and were compared
between groups using the Kruskal-Wallis test.

When a statistically significant difference was
observed, Dunn’s multiple comparison post hoc
test was performed to identify between-group
differences. Time-to-event analyses for in-hospital
mortality were performed using the Kaplan-Meier
method, and survival curves were compared using
the log-rank test.

A p-value < 0.05 was considered statistically
significant.

RESULTS
Baseline Characteristics and Clinical Outcomes

A total of 727 consecutive patients aged =65
years who underwent emergency hip surgery were
initially screened for eligibility. After excluding
128 patients because of missing or incomplete
clinical, laboratory, or outcome data, the final
cohort comprised 599 patients, who were stratified
into three age groups: Group A (65-74 years, n =
199), Group B (75-84 years, n = 235), and Group C
(85-95 years, n = 165) (see Figure 1 for the study

nderwent emergency hip surgery between January 1, 2021, and

A total of 727 consecutive patients aged =65 years who
u
May 15, 2025 were screened for eligibility.

Figure 1. Flow chart of patient selection.

Excluded from analysis (n = 128) due to
missing or incomplete clinical, laboratory,
arterial blood gas, or outcome data.

(Final study population (n = 599))

Group A: 65 < Age<75 Group B: 75 < Age < 85 Group C: 85 < Age <95
n=199 n=235 n =165
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flow chart). Sex distribution was similar across
groups, with no statistically significant difference
in female predominance. Body mass index (BMI)
decreased with advancing age and was lowest
in Group C, while the proportion of patients with
higher American Society of Anesthesiologists (ASA)
physical status classes increased progressively

type was comparable among all groups. Regarding
procedure type, hemiarthroplasty constituted the
majority of surgeries across all age strata (90.9% in
Group A, 89.8% in Group B, and 89.0% in Group
C), while total hip arthroplasty accounted for 9.1%,
10.2%, and 11.0% of procedures, respectively.
The distribution of arthroplasty type did not differ

across the groups; the distribution of anesthesia significantly between age groups (Table 1).

Table 1. Baseline characteristics, comorbidities, and clinical outcomes according to age groups

Groups A 8 ¢
65 sAge<75 75 sAge<85 85 <Age <95

n 199 235 165
Female, n(%) 120 (60%) 152 (65%) 114 (69%)
BMI, kg/m? 32+42 30+ 3.5 27 £ 3.7*%
Type of Anesthesia

General 40 (20%) 42 (18%) 36 (22%)

Regional 159 (80%) 193 (82%) 129 (78%)
Type of Surgery

Hemiarthroplasty 181 (90.9%) 211 (89.8%) 147 (89%)

Total Arthroplasty 18 (9.1%) 24 (10.2%) 18 (11%)
ASA score

I 36 (18%) 15 (6%)* 4 (2%)*

1l 132 (66%) 178 (76%)* 127 (77%)*

W 31 (16%) 42 (18%)* 34 (21%)*
Comorbidities

CHF 12 (6%) 11 (5%) 9 (5%)

COPD 5 (2.5%) 12 (5%) 3(2%)

CRF 16 (8%) 26 (11%) 15 (9%)

DM 62 (31%) 70 (30%) 50 (30%)

HT 65 (33%) 76 (32%) 59 (36%)
Hospital Mortality, n(%) 13 (6.5%) 29 (12%)* 18 (11%)
ICU Mortality, n(%) 13 (6.5%) 27 (11.5%)* 15 (9%)
ICU Admission, n(%) 76 (38%)t 131 (56%) 119 (72%)*%
Stay in hospital, days 122 +8.2 14.5+10.9 11.2+61%
Stay in ICU, days 40+7.1 33+55 27 +25

CHF, chronic heart failure; COPD, chronic obstructive pulmonary disease; CRF, chronic renal failure; DM, diabetes mellitus; Hb, hemoglobin; HT,
hypertension; ICU, intensive care unit; LOS, length of stay.

Data are presented as mean * standard deviation or number (%), as appropriate. * indicates a statistically significant difference compared with
Group A (p < 0.05); T indicates a statistically significant difference compared with Group B (p < 0.05).

Categorical variables were compared using the chi-square test with pairwise comparisons between groups (A-B, A-C, and B-C). Continuous
variables, including BMI, ASA, and hospital and ICU length of stay, were analyzed using the Kruskal-Wallis test, followed by Dunn’s multiple
comparisons test for post hoc analysis. Variables not marked with symbols indicate no statistically significant difference between groups.
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Hospital mortality was significantly higher in
Group B compared with Group A (12% vs 6.5%, p =
0.01), while mortality rates were comparable between
Group B and Group C (12% vs 11%, p > 0.05). Based
on the absence of a significant difference between
Groups B and C, time-to-event analysis was limited
to the comparison between Groups A and B. Kaplan—
Meier survival analysis demonstrated no significant
difference in in-hospital survival between patients
aged 65-74 years and those aged 75-84 vyears
(hazard ratio 0.96, 95% confidence interval 0.46-2.00;
log-rank p = 0.91) (Figure 2). Similarly, ICU mortality
was higher in Group B than in Group A (11.5% vs
6.5%, p = 0.02), with no further increase observed in
Group C (6.5% vs 9%, p > 0.05). Postoperative ICU
admission rates were significantly higher in Group
C compared with both Group A and Group B (72%
vs 38% and 56%, respectively; p < 0.0001 for A-B,
B-C, and A-C comparisons). Despite higher ICU
admission rates, ICU length of stay did not differ
significantly among age groups (p > 0.05). Hospital
length of stay, however, was significantly shorter in

—— 65=>AGE<75 (NonS n=13, Surv no=186)
—— 75=>AGE<85 (NonS n=29, Surv n=206)
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Figure 2. Kaplan—-Meier survival curves comparing
in-hospital survival between patients aged
65-74 and 75-84 years (hazard ratio: 0.96, 95%
confidence interval: 0.46-2.00; log-rank p =
0.91).
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Group C compared with Group B (11.2 £ 6.1 vs 14.5
+ 10.9 days, p = 0.01). The prevalence of comorbid
conditions, including diabetes mellitus, hypertension,
chronic heart failure, chronic renal failure, and chronic
obstructive pulmonary disease, was similar across
the three age groups (p > 0.05) (Table 1).

Acute Physiology and Chronic Health Evaluation
I (APACHE 1) and Sequential Organ Failure
Assessment (SOFA) scores at ICU admission were
comparable across age groups among patients
requiring intensive care. Mean APACHE Il scores
were 20 = 6 in Group A, 21 =7 in Group B, and 22
£ 7 in Group C (p = 0.18). Corresponding SOFA
scores were 7 = 3,7 + 3 and 8 = 3 respectively, with
no statistically significant difference between the
groups (p = 0.11).

Laboratory and Acid-Base Findings

The laboratory and arterial blood gas parameters
at admission were largely comparable across the
age groups, with no significant differences in renal
function, electrolytes, inflammatory markers, pH,
bicarbonate (HCO,), lactate, anion gap (AG), or
albumin-corrected anion gap (AGc). Serum albumin
levels declined significantly with age, with the lowest
values observed in Group C (p < 0.0001) (Table 2).

Association Between Arthroplasty Type and
Mortality Within Age Groups

Within each age group, arthroplasty type
was not associated with in-hospital mortality.
In the 65-74 age group, mortality was 6.2%
after hemiarthroplasty and 5.3% after total hip
arthroplasty (p>0.99). In the 75-84 age group,
mortality rates were 11.0% and 11.1%, respectively
(p>0.99). Similarly, in patients aged =85 years,
mortality was 9.8% after hemiarthroplasty and
10.0% after total hip arthroplasty (p>0.99; Fisher’s
exact test for all comparisons). These findings
indicate that procedure type did not influence
mortality within age strata (Table 3).
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Table 2. Admission laboratory and arterial blood gas parameters according to age groups

Urea (mg/dL) 51+ 27 53 +28 57 £ 29 0.06
Cr (mg/dL) 1.1+1 1+0.7 09=+0.5 0.40
Alb (g/dL) 35+5 33+5 32 + 4%t <0.0001
Na (mmol/L) 137 £ 4 137 £ 4 137 £ 4 0.5
Cl (mmol/L) 100+5 1015 101 +4 0.08
Procalcitonin (ng/mL) 05+1 04«16 08+15 0.36
Platelet (x103/pL) 291 + 142 287 + 106 288 + 101 0.65
Hb (g/dL) 8.7+45 9+39 91+37 0.51
WBC (x103/pL) 6.7 +43 69 +45 7+49 0.99
Glucose (mg/dL) 152 + 70 147 + 63 139 + 57 0.79
pH 7.42 +0.07 7.43 +0.06 7.42 £ 0.06 0.12
HCO, (mmol/L) 263+ 3.1 26 +3.3 27.7 +3.3 0.62
Lactate (mmol/L) 1.3+06 1.2+06 1.3+ 0.7 0.7
AG (mmol/L) 9.3+103 87+99 8.6+97 0.54
AGc (mmol/L) 115 +62 118+ 3.7 14+3 0.46

AG, anion gap; AGc, albumin-corrected anion gap; Alb, albumin; Cl, chloride; Cr, creatinine; Hb, hemoglobin; HCO;, bicarbonate; Na, sodium;

WBC, white blood cell count.

Laboratory parameters were compared using the Kruskal-Wallis test with Dunn’s post hoc multiple comparisons. * denotes p < 0.05 versus
Group A, and t denotes p < 0.05 versus Group B. Variables without symbols were not statistically different.

Table 3. Association Between Arthroplasty Type and In-Hospital Mortality Within Each Age Group

Hemiarthroplasty 181 (93.8%) 12 (6.2%) >0.99
65-74 years

Total Arthroplasty 18 (94.7%) 1(5.3%)

Hemiarthroplasty 211 (89.0%) 26 (11.0%) >0.99
75-84 years

Total Arthroplasty 24 (88.9%) 3(11.1%)

Hemiarthroplasty 147 (90.2%) 16 (9.8%) >0.99
285 years

Total Arthroplasty 18 (90.0%) 2 (10.0%)
DISCUSSION 85 years and older. Although crude mortality

This study evaluated the effect of age on mortality
and clinical outcomes in patients aged 65-95 years
who underwent arthroplasty for emergency hip
fractures. The findings demonstrated that both in-
hospital and ICU mortality increased significantly
from the 65-74 to the 75-84 age group, whereas
no further increase was observed in patients aged

rates differed between the 65-74 and 75-84 age
groups, Kaplan—Meier analysis did not demonstrate
an increase in time-dependent mortality risk. In
addition, although the likelihood of ICU admission
increased markedly with advancing age, hospital
and ICU lengths of stay did not increase in the 85-
95 age group and were shorter than those observed
in the 75-84 age group.
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The existingliterature consistentlydemonstrates
that advancing age is associated with increased
mortality and complication rates following
arthroplasty. In a large cohort of 79,557 patients
from the Norwegian Arthroplasty Register, age
was identified as one of the strongest predictors
of perioperative and short-term mortality, with
significant increases observed in the 3-day, 30-
day, and 90-day mortality rates as age increased
(10). Similarly, in an analysis of 66,839 patients by
Boniello et al., the 30-day mortality rate was 0.9%
in patients aged =80 years compared with a rate
of 0.1% in those younger than 80 years, with age
identified as an independent risk factor for both
complications and mortality (odds ratio: 2.02)
(11). Nevertheless, the literature includes studies
emphasizing that despite higher mortality rates
in advanced age groups, arthroplasty remains
feasible and may be performed with acceptable
risk profiles in appropriately selected patients (2,
12). In octogenarian and nonagenarian cohorts, 30-
day mortality increases with age, yet arthroplasty
remains feasible at acceptable risk levels when
optimal  perioperative  and  postoperative
management is provided (2, 12). In this context,
Alfonso et al. reported higher 30-day mortality
in patients aged >90 years; however, they also
noted that surgery remained a feasible treatment
option in appropriately selected patients within
this population (3). Similarly, Skinner et al.
demonstrated that although mortality rates were
higher in nonagenarian patients, the complication
profile remained acceptable and arthroplasty
provided meaningful functional benefits (12). In a
large analysis of octogenarian patients, mortality
increased with age, and malnutrition, renal
disease, and a higher ASA class were identified
as factors associated with increased mortality
(11). Considering these findings, the prevailing
consensus in the literature is that mortality increases
with advancing age; however, advanced age alone
should not be considered a contraindication to
arthroplasty. The benefits of surgery, particularly

122 ——

in terms of early mobilization and prevention of
complications, remain evident for most patients (3,
11-13).

One notable finding of this study was that
although mortality increased significantly in patients
aged 75-84 years, no further increase was observed
in patients aged =85 years. While advancing age
is consistently associated with higher mortality,
studies focusing on nonagenarian and very elderly
patients suggest that arthroplasty remains feasible
with acceptable outcomes in selected patients (2,
6). This observation may reflect a threshold effect or
a plateau in risk escalation at very advanced ages;
however, this interpretation should be considered
hypothesis-generating rather than definitive. This
pattern may also reflect selection bias, as only
patients deemed suitable for surgical intervention
were included in the present cohort. Frailer very
elderly individuals who were not considered surgical
candidates may therefore not have been captured,
and differences in perioperative management
practices across age groups may have further
influenced outcomes. In addition, stratified analyses
did not demonstrate a significant association
between arthroplasty type and mortality within age
strata, suggesting that variation in procedure type
alone is unlikely to account for the observed age-
related mortality pattern.

In our cohort, patients aged =85 years were
admitted to the ICU more frequently. In this
context, ICU admission likely reflects differences in
illness severity and institutional practices. Similarly,
a previous study evaluating patients undergoing
hip arthroplasty reported increasing ICU admission
rates with advancing age (9).

The shorter hospital and ICU lengths of stay
observed in patients aged =85 years may be
related to clinical practice patterns in this age
group, including earlier discharge strategies, more
limited rehabilitation goals, or earlier mortality
in patients with a fatal course. Elderly patients
are more prone to disturbances in acid-base
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homeostasis due to age-related reductions in
physiological reserve and diminished adaptive
responses of organ systems (14). The similarity
in demographic characteristics, comorbidities,
and admission laboratory and arterial blood gas
parameters across the three age groups suggests
that the observed differences in mortality may be
largely attributable to the physiological changes
associated with chronological aging.

A progressive decline in serum albumin levels
was observed with advancing age, whereas no
significant age-related changes were detected in
other arterial blood gas or laboratory parameters.
Given the well-established association between
higher AGc scores and mortality in elderly patients,
the observed intergroup differences are more likely
attributable to age-related factors rather than to
baseline biochemical abnormalities (15, 16). Body
mass index also decreased with age, consistent with
findings from previous large-scale registry studies in
very elderly arthroplasty patients (17).

Age is consistently associated with long-term
mortality in population-based studies (7, 9, 18, 19).
Following total hip arthroplasty, 25-year survival has
been reported to be only 11.6% (18). Therefore,
comparisons of long-term mortality across age
groups are of limited relevance because the higher
long-term mortality observed in patients aged
85-95 years primarily reflects biological aging
rather than surgical effects. A recent large-scale
study showed that, although mortality increased
with age after hip surgery, nonagenarian patients
did not exhibit higher mortality than their age-
matched counterparts in the general population (2).
This finding supports the methodological focus of
the present study on early postoperative mortality
outcomes.

Limitations

This retrospective study is inherently limited by
its observational design, which precludes causal
inference. Although conducted at a high-volume

tertiary trauma center, enhancing cohort size and
data consistency, the single-center setting may limit
generalizability. Importantly, detailed data on frailty
indices, cognitive status, and pre-fracture functional
capacity were unavailable. Chronological age alone
may not adequately reflect biological vulnerability,
and the absence of these measures limits our ability
to differentiate physiological resilience from age-
related risk. Consequently, the observed mortality
patterns—particularly in the =85-year group—
should be interpreted with caution, as unmeasured
frailty may have influenced both treatment selection
and outcomes. ICU admission decisions were based
on institutional practices rather than standardized
criteria, which may have introduced variability
in postoperative monitoring and management.
Additionally, only early in-hospital outcomes were
evaluated, and laboratory and arterial blood gas
parameters were limited to admission values,
precluding longitudinal assessment. Finally, the
retrospective design and inclusion of only surgically
treated patients introduce the possibility of
selection bias, particularly among the very elderly.
Frailer individuals who were not considered surgical
candidates were not captured in this cohort, which
may have influenced the observed age-related
mortality patterns.

CONCLUSION

Age group was associated with differences in early
postoperative mortality among patients undergoing
emergency hip arthroplasty, with the 75-84 age
group exhibiting a marked increase compared
with those aged 65-74 years. Notably, no further
increase in mortality was observed in patients aged
>85 years, despite higher ICU admission rates. This
pattern suggests that surgical intervention may still
be considered in carefully selected very elderly
patients. Nevertheless, given the retrospective
design of the study, these findings should be
confirmed in prospective investigations.
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